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T
he National Oceanic and Atmospheric 
Administration ·s National Marine Fish
eries Service has the exciting challenge 

of leading the environmental stewardship of our 
Nation's living marine resources. Tirrough scien
tifically based rebuilding and maintenance of our 
fisheries resources, NOAA's vision for the next 
decade is to increase the Nation's wealth and qual
ity of life for Americans by ensuring sustainable 
fisheries that provide safe seafood, a healthy fish
ing industry, and recreational opportunities. For 
NMFS, this means stewardship of living marine 
resources for the benefit of the Nation through sci
ence-based conservation and management and pro
motion of the health of the environment. 

This vision requires sound biological, eco
nomic, social, and environmental information to 
support the development of policy decisions and 
to track the performance of the agency over time. 
It relies on implementation of ambitious Fishery 
Management Plans (FMP's) prepared by eight 
Congressionally established Fishery Management 
Councils to resolve problems of: uncontrolled par
ticipation in fisheries, over-capitalization, over
fishing, and resource depletion; controversial 
allocation decisions; and wasteful bycatch of non
target species. All these efforts must be focused to 
ensure the biological and economic sustainability 
of fishery resources. 

As NOAA Assistant Administrator for Fisher-
- ____ _i~,_I_am_p_r_o_ud_to_r_e_leas_e_this_p_ubli~a_ti_on_on_the __ _ 

current economic status of U.S. fisheries. This is 
the second in a series of three volumes that pro
vide assessments on the biological health of our 
living marine resources (Our Living Oceans), the 
economic health of U.S. fisheries (this publica
tion), and the health of marine/coastal habitat 
(forthcoming) under NOAA's stewardship. 
NMFS will use these periodic reports to measure 
its performance and success in achieving its goals 
and objectives, and provide the Nation with a 
scorecard of the health and status of its valuable 
renewable resources, the businesses and people 
whose livelihoods depend on them, and the under
lying habitat on which both depend. 

This report provides an economic overview of 
U.S. domestic fisheries. While the principal focus 
is on the commercial harvesting sector targeting 
wild stocks, sections describing recreational fisher
ies, commercial processing, international trade, 
and retail sectors are included. Together with 
chapters on topical fishery economics issues from 
around the Nation, the volume illustrates the com
plexity of quantifying the economic 
successes and failures of the 
Nation's fisheries and provides a 
baseline assessment from which to 
measure progress. Despite the U.S. 

Foreword 
position as the world's fifth largest fishing nation, 
the report highlights significant gaps in our fisher
ies information base and proposes ideas and solu
tions to improve the science basis of our actions. 
The report also examines trends in past and cur
rent fisheries management strategies. From the 
material in the report, both NMFS and the Nation 
can identify and track the significant environmen
tal stewardship issues that we must resolve over 
the coming decade to ensure the sustainability of 
our fisheries. 

Rolland A. Schmitten 

Assistant Administrator 
_ ______ for Fisheries 

National Oceanic and 
Atmospheric Administration 

December 1996 
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"NOM's vision for the next decade is to in
crease the Nation's wealth and quality of life for 
Americans by ensuring sustainable fisheries that 
provide safe seafood, a healthy fishing industry, 
and recreational opportunities. " 

NOAA Strategic Plan, 1996 

T he Nation's living marine resources 
(LMR's) are under the stewardship of the 

U.S. Depar1ment of Commerce's National Oce
anic and Atmospheric Administration (NOAA), 
National Marine Fisheries Service (NMFS). The 
preceding quote is NOAA's vision statement for 
the future of LMR management. The agency has 
had great success in assessing and predicting the 
biological status or health of fishery stocks, and 
has made recent progress in managing for biologi
cally sustainable fisheries. NOAA is now poised 
to begin incorporating management strategies 
which ensure that fisheries are also economically 
sustainable. This report defmes and characterizes 
economic sustainability in fisheries, and presents 
a preliminary assessment of the economic health 
of the Nation's fisheries. Management options 
that might best promote a healthy fishing industry 
in the long run are discussed. Thus the report com
plements the agency's biennial report on the bio
logical status of fishery resources, Our Living 
Oceans, with a comprehensive description of the 
economic_status_of_ the_Nation~s_fisheries._It_also __ _ 
suggests some prescriptions for better economic 
health. 

Our Living Oceans (USDOC, 1993) defmes a 
fishery resource as fully utilized " ... when the 
amount of fishing effort used is about equal to the 
amount needed to achieve long-term potential 
yield (LTPY) and where the resource is near its 
LTPY level." The resource is overutilized 
" ... when more fishing effort is employed than is 
necessary to achieve LTPY." These defmitions 
are characterized as biological indicators of health 
because they have as a reference point the achieve
ment of LTPY, the maximum sustainable level of 
harvest from a biological standpoint. From an eco
nomic standpoint, a fishery resource is optimally 
utilized when the amount of fishing effort used to 
achieve any level of harvest is at the point where 
net economic benefits to the Nation are greatest, 

or at lowest cost for that level of harvest. This 
means harvesting only to the point where the addi
tional benefits from harvesting the last fish just 
equal the additional costs incurred to harvest it. At 
harvest beyond that point, resources like capital 
and labor would be put to better use in other parts 
of the economy, because the cost of using them to 
catch more fish is greater 
than the benefit provided 
by having the extra fish. 
In many fisheries, the 
economically sustainable 

Introduction 
level of harvest is lower than the biologically sus
tainable level. 

It is important to employ management strate
gies that ensure economic sustainability because 
left unregulated, most fisheries will operate at lev
els of harvest greater than both the biologically 
and economically sustainable points. This occurs 
because most U.S. fisheries are subject to condi
tions of open access, meaning that participation is 
unrestricted. The biological, economic, and mana
gerial problems associated with open access are 
well known. These include lower yields, declining 
stock and harvest levels, "derby" style fishing 
where fishermen race to catch limited amounts of 
fish, shortened fishing seasons, excess capacity to 
harvest and process fish, unsafe fishing condi
tions, volatile prices and landings patterns, exces
sive bycatch, and lower product quality. 

_ ______ Traditional solutions_to_the_problem_of_openacc __ 
cess, such as regulations defining allowable gear 
types, fishing areas, fishing seasons, and total 
catch, have not succeeded in achieving economic 
sustainability. This "command-and-control" type 
of management has sometimes stabilized or re
versed the decline in the biological status of 
stocks, but has not been able to produce positive 
net economic benefits to the Nation. That is, while 
some of the Nation ·s fisheries are considered sus
tainable from a biological perspective, they may 
still be economically unhealthy in the sense that 
the same level of harvest could be achieved with 
less effort, and at lower cost. 

In 1993, of the 163 U.S. fisheries whosebiolog
ical status could be assessed, 40% were classified 
as overutilized and 43% were fully utilized. 
Among these are the valuable New England 
groundfish, Atlantic scallop, Gulf of Mexico 
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Introduction 

King crab (NMFS photo). 

shrimp, and Alaska king crab fisheries (USDOC, 
1993). In some of these fisheries, drastic measures 
have been implemented to halt the decline in 
stock levels. For example, in the Northeast Re
gion, current management of the groundfish and 
scallop fisheries requires a 50% reduction in fish
ing effort over the next five years just to stabilize 
the stocks. In Washington and northern Oregon, 
the commercial salmon fishery was closed down 
completely in 1994. The U.S. total allowable 
catch (TAC) for Atlantic swordfish declined 13% 
between 1994 and 1995, and will decline another 
12% in 1996. Causes typically cited for the de
clines include overfishing, deteriorating environ
mental conditions, loss of habitat, and changing 
oceanographic conditions. On the other hand, 
Alaska pollock and other groundfish are consid
ered biologically healthy, and harvests of these 
Alaska resources accounted for ahnost half the 
volume of the total U.S. harvest in 1994, and 
about 15% of the ex-vessel revenues (USDOC, 
1995). However, these high harvest levels are 
achieved by increasingly more and bigger vessels 
fishing during shorter and shorter seasons. These 
inefficiencies result in tremendous costs to the 
Nation. 

Support for managing fisheries for economic 
growth is embodied in the Magnuson Fishery Con
servation and Management Act (MFCMA), which 
defmes optimum yield as " ... the amount of fish 
(A) which will provide the greatest overall benefit 
to the Nation, with particular reference to food 
production and recreational opportunities; and (B) 
which is prescribed as such basis of the maximum 
sustainable yield from such fishery, as modified 
by any relevant economic, social, or ecological 
factor (USDOC, 1990)." The MFCMA also pro
vides guidelines for using economic principles in 
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Pollock (NMFS photo). 

the development and modification of fishery man
agement plans. Furthermore, under Executive 
Order 12866, regulations should have the goal of 
maximizing net benefits for society. 

However, economic sustainability in fisheries, 
and greater net economic benefits to the Nation, 
can only be achieved by attacking the fundamen
tal problem of open access head on. This requires 
implementation of controlled access management 
systems that provide fishermen with a vested inter
est to harvest quotas efficiently and in the least
cost fashion. The benefits to controlling access 
include steady harvest of fish throughout the sea
son, stable prices, high product quality, efficient 
use of capital and labor in the overall economy, 
and safer fishing operations. In the few U.S. fish
eries where controlled access systems have been 
implemented, the results have been favorable: ex
vessel prices are up, landings are spread more 
evenly throughout the season, capital (in the form 
of vessels) has been reduced, and stock levels are 
stable (see the Northeast Region's spotlight article 
on surf clam management, and the Southeast 
Region's harvest sector report on wreckfish 
management). 

There is increasing pressure to allocate scarce 
fishery resources between competing commercial 
and recreational users, as well as environmental 
groups and other "nonconsumptive" users. To 
maximize net benefits for society, total allowable 
catches (TAC's) have to be allocated efficiently 
and equitably among user groups. Fisheries man
agers will need rigorous analyses of the economic 
value of alternative uses of fisheries to compare 
the costs and benefits of various managemental
ternatives and to make defensible allocation deci
sions. As fisheries become more limited, 
management decisions will probably become 



more contentious and more likely to be chal
lenged in court. Information that allows the 
agency to demonstrate quantitatively that a chosen 
regulation has the highest net benefit to society is 
critical. 

The role of this report is to provide a snapshot 
of the economic health of U.S. fisheries. Given 
NOAA's goal of sustainable fisheries, assessing 
some baseline measure of health now can help the 
agency gauge the degree and speed of progress 
made toward its goal over time. Since the eco
nomic tools and definitions used to measure the 
status of fisheries differ from biological tools, 
Chapter 1 describes these tools and their use in de-
termining the value of fisheries to society. The 

Tuna (NMFS photo). 

primer provides explanations and defmitions of Thus, the initial chapter of this report lays the 
basic economic concepts, approaches, methodolo- groundwork for understanding how economic the-
gies, and tools of analysis. ory and analysis can be used in the fisheries man-

Chapter 2 presents descriptive information re- agement process, the spotlight articles illustrate 
garding the current economic status of U.S. fish- the range and complexity of the real problems en-
ery resources at the national level. It also presents countered by fisheries managers, and the descrip-
a review of some of the social, institutional, and tive chapters document important trends in U.S. 
economic forces that have shaped the develop- fisheries. During the compilation of this report, 
ment of the Nation's fisheries. The chapter in- for many fisheries the preferred indicators of eco-
cludes a discussion of the retail demand for nomic health and measures of economic value 
seafood. Detailed interpretation of trends in im- could not be calculated due to a lack of appropri-
portant fisheries by NMFS region are contained in ate data. In these cases, rather than presenting ac-
the regional analyses of Chapters 3-7. The na- tual economic analyses, the report highlights what 
tiona! and regional descriptive reports distinguish could be done if economic data were available, 
between the harvest, processing and wholesaling, why economic analysis is important, and how this 
recreational, and trade sectors since these repre- infonnation could be used by fisheries managers. 
sent the sectors associated with the fishing and It also identifies data needs that have to be met to 

Introduction 

seafood industry most likely to be impacted by assess economic sustainability. A goal for future 
1 

- --fisheries management-A-time frameof-1984-to------editions-in -this series-isto-be-able-to systemati---- ------- -- - ·- - ---·--- - __ , 
1993 is used wherever possible to capture gross cally evaluate the economic health of U.S. fisher- ' 
changes in fishery conditions over the past decade ies, using well-defined analytical indicators, as the 
and to provide some evidence of recent trends. All appropriate data become available. 
prices and values are reported in 1987 dollars un-
less otherwise indicated (i.e. nominal values are 
deflated by the Gross Domestic Product implicit 
price deflator, which uses 1987 as a base year). 

In addition to the regional reports, a topical 
fisheries economic issue from each of the NMFS 
regions is analyzed. The issues addressed within 
these "spotlights" include: the rise and fall ofthe 
U.S. Pacific tuna industry; two facets of the prob
lem of bycatch, one in the Alaskan groundfish 
fishery and one in the Southeast reeffish fishery; 
Hawaii's experience with limited entry programs; 
and the impact of ITQ's on the surf clarnfocean 
quahog fishery in the Northeast. 
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A Primer 

Basic concepts and terms used in economic 
theory are presented in this chapter to help 

explain their use and importance in fisheries man
agement. These terms are used throughout the re
port and provide some context for the relevance 
and usefulness of economics in understanding 
why and how fisheries can be managed for sus
tainable economic health. 

Economics is the study of how individuals, 
firms, nations, and societies allocate scarce re
sources among unlimited wants. Allocation is the 
process of distributing resources such as labor, 
capital, and natural resources among uses and/or 
users. Since much of economics relies on the con
cepts of supply and demand, these terms are de
fmed first. 

Supply is a relationship which characterizes 
the amount of a good that producers would supply 
at each price. All else equal, the higher the price, 
the more producers are willing to supply. A sup
ply curve (Fig. 1-1) graphically traces the incre
mental or marginal cost of producing a good for 
each level of production. Marginal cost refers to 

the additional cost of producing one more unit of 
a good. The supply curve is thus a marginal-cost 
curve. In fisheries, the supply curve can refer to a 
number of things: the supply of landings to pro
cessors, the supply of processed seafood products 
to consumers, or the supply of charter boat and 
party boat trips to recreational fishermen, for ex
ample. The term "cost effective" means that a par
ticular level of a good is produced in the least 
costly method. Sometimes a distinction is made 
between private and social costs; social costs are 
those costs that are incurred by society from pro
ducing a good or service, while private costs are 
those incurred by an individual firm. For example, 
a firm that is allowed to pollute the environment 
in the course of its normal operations incurs only 
the costs of producing its product; the social cost 
of that production includes the cost of cleaning up 
the pollution or the costs of dealing with the con
sequences of the pollution. 

The measure used to evaluate the benefits to 
producers or suppliers of a good is called pro
ducer surplus (PS), or rent, and is defined as the 
difference between total revenues (sales or gross 

_ ____________ ____ __ _____________________ __________________ _ value of production) and the total variable costs of _, 
---production. Variable costs are those-that vary-with--

Price 
Supply 

Demand 

0 Quantity 

Figure 1-1 
Consumer surplus and producer surplus: traditional measures. 
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the level of production (e.g., expenditures on 
fuel); fixed costs are those that are incurred regard
less of the level of production (e.g., an insurance 
premium on a vessel). Profits are the difference 
between total revenues and total costs, which in
clude both variable and fixed costs. Graphically, 
producer surplus is represented by the triangular 
area OPEA. 

Demand is a relationship that characterizes the 
amount of a good that consumers would purchase 
at each different price. The higher the price, the 
less consumers are willing to buy. Graphically, 
the demand curve traces the price consumers are 
willing to pay for each additional, or marginal, 
unit of a good (Fig. 1-1). A benefit is the satisfac
tion or utility a consumer receives from consum
ing a bundle of goods or services. Marginal 
benefit refers to the additional satisfaction gained 



from consuming one more unit of a good or ser
vice. The demand curve is thus a marginal benefit 
curve, and willingness to pay (WTP) is the total 
area under a demand curve. The concept of de
mand in fisheries can refer to a number of mar
kets: the retail demand for seafood, producers' 
demand for harvested fish, or the demand for re
creational fishing experiences. As with costs, 
there is a distinction between private and social 
benefits. Social benefits are the benefits accrued 
to society from the production of a good or service, 
while private benefits accrue to an individual 
consumer. 

Consumer surplus (CS) is a measure of the net 
economic benefits to consumers from purchasing 
a good or service and it is defmed as the differ
ence between what a consumer would have been 
willing to pay for a good and the amount actually 
paid. Consumer surplus (area PEPMA in Fig. 1-1) 
is calculated as the total area under a demand 
curve up to the equilibrium quantity of a good 
(area OPMAOE> less the total expenditure for that 
quantity (area OPEAQE)· 

The demand and supply curves can indicate the 
responsiveness of consumers and producers to 
price changes. When a 1 % change in price causes 
an increase or reduction in quantity purchased of 
more than 1% (or when the slope of the demand 
curve is relatively flat), demand is said to be price 
elastic. When a 1% change in price causes a 
change in quantity purchased ofless than 1% (i.e. 
the slope of the demand curve is relatively steep), 
demand is said to be price inelastic. Similarly, sup
ply is said to be price elastic (inelastic) when a 
1 % change in price leads to a change in quantity 
supplied by producers of more than (less than) 
1 %. Estimates of price elasticity are useful for de
termining the magnitude of changes in consumer 
and producer surplus when prices, or factors 
which might affect price, change. 

Net economic benefits (NEB) are the sum of 
consumer and producer surpluses and represent 
the difference between the total benefits and total 
costs of an action. Net economic benefits are max
imized when all resources have been allocated to 
their best use. Net present value (NPV) is a sum 
which reflects the value in today's dollars (i.e. dis
counted to the present time period) of net eco
nomic benefits that accrue over a period of time. 
Discounting reflects the rate of return that society 
is willing to accept or trade for sacrificing present 
consumption. The lower the discount rate, the 

more weight society places on future periods, and 
hence the more likely society will be to sacrifice 
consumption in the present time period. Con
versely, the higher the discount rate, the more soci
ety "prefers" the current time period and the less 
likely it is to sacrifice present consumption. NPV 
is usually used to calculate the value today of all 
future net economic benefits (benefits less costs). 

Economic efficiency is said to occur when 
resource allocation is such that net economic bene
fits cannot be increased by changing that alloca
tion. In commercial fisheries, this would occur 
when fishermen harvest a given amount of fish 
using the most cost-effective combination of capi
tal, labor, and other inputs. Efficient allocation of 
resources typically occurs through market pro
cesses, and it ensures that resources are channeled 
to their most valuable uses and to those who value 
them the most. The opportunity cost of a resource 
is the value of that resource in its highest valued 
alternative use. For example, the opportunity cost 
of labor of a fisherman is the wage or salary that 
could be earned in another occupation. The oppor
tunity cost of a commercial fishing vessel is the re
turn that could be earned by selling the vessel and 
investing the money elsewhere. The opportunity 
cost of a fish harvested today is the value of that 
fish if it were left in the ocean. The opportunity 
cost of harvesting a fish today might be high if the 
fish could be sold for a higher price per pound 
later when it is larger. In addition, if harvesting 
today precludes the fish from reproducing, the 
value of its foregone offspring is also included in 
the opportunity cost. 

A market is a mechanism for allocating goods 
and services and consists of the buyers and sellers 
of a good or service. The intersection of supply 
and demand determines the market, or equilib
rium, price, PE, and equilibrium quantity, QE, of a 
good. In Figure 1-1, this is point A. This is the 
point where price is equal to marginal cost. In 
commercial fisheries, the primary markets are: 
the ex-vessel market (sales between harvesters 
and processors), the processing or wholesale mar
ket (sales between processors and wholesalers or 
processors/wholesalers and retailers), and there
tail market (sales between retailers and consum
ers). All three markets are interrelated; for 
example, consumers· demand for seafood affects 
processors' demand for fresh fish. 

Markets may operate differently depending on 
the number of consumers and producers involved. 

A Primer 
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When there are a lot of consumers and producers, 
homogenous firms and products, and perfect infor
mation, a market is said to be perfectly competi
tive (or operating under perfect competition), and 
no individual buyer or seller can influence the 
market price or equilibrium quantity. If there is 
only one producer of a good, the market is said to 
be a monopoly, and the producer controls the equi
librium price or quantity of the good. When there 
is more than one producer, but still only a few, the 
market is called an oligopoly. An oligopsony is a 
market with relatively few consumers or buyers. 
In fisheries, this occurs more often in the process
ing sector, when only a few firms purchase and 
process a particular species. Oligopsony can lead 
to distortions in the ex-vessel market because 
those few processing firms are able to individually 
influence the prices paid to harvesters. 

A market failure occurs when a market cannot 
or does not take into account all costs or benefits 
of producing or consuming a good. When this hap
pens, outside intervention (usually undertaken by 
government) is required to correct the market fail
ure if the goal is to ensure that resources are allo
cated efficiently. Inappropriate intervention can 
exacerbate a market failure or be the source of an 
allocation inefficiency. 

An open-access resource is a resource that is 
not owned or controlled by anyone, while a com
mon-property resource is controlled by a clearly 
defmed set of users but is not owned or controlled 

Total cost 

Total 
sustainable 

revenue 

E* EMSY Eopen access Effort 

Figure 1-2 
Maximum economic yield, maximum sustainable yield, 

and open-access yield. 
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by an individual. In an open-access fishery, no 
one owns the fish stock. That is, use or property 
rights do not exist for fish in the sea (fishermen do 
not have to pay to take a fish from the ocean). Use 
rights exist when there is a system for assigning 
ownership to all or part of a resource. The prob
lem inherent in open-access fisheries was de
scribed succinctly by Gordon (1954), who wrote 
that a fisherman has little incentive to control fish
ing effort because " ... he who is foolhardy enough 
to wait for its proper time of use will only find 
that it has been taken by another.·· 

Figure 1-2 illustrates the classic economic text
book analysis of an open-access fishery. The con
cave curve is a total sustainable revenue (TSR) 
function, defining the revenues that could be 
earned on a recurring basis at every level of effort 
(E). The straight line extending from the origin is 
a total cost (TC) curve, showing the costs of har
vest at each level of effort. In fisheries economics, 
the term capital generally refers to vessels and 
gear, while effort is a combination of vessels, 
gear, labor and time used to catch fish. Maximum 
Sustainable Yield (MSY) is at the highest point 
of the TSR curve. MSY is the term used to refer 
to the maximum level of harvest that can be taken 
with the same level of effort on a recurring basis. 
MSY is a result found only in simulation models 
based on a Schaeffer or logistic biological growth 
model. 

In open-access fisheries, theory predicts that ef
fort levels will be at point EoA, where the total 
sustainable revenues from fishing effort equal 
total costs (or where rents are zero). At every 
point from E~O to EoA, total sustainable revenues 
are greater than total costs (the TSR curve lies 
above the TC curve at every point). In an open-ac
cess fishery, vessels will continue to enter the fish
ery as long as TSR> TC. Entry occurs up to the 
point where TSR~TC because fishermen only con
sider the private costs of harvest, not the social 
costs. This constitutes a market failure because 
the private costs of harvest are less than the social 
costs, which include the opportunity cost of all the 
resources used (including capital, labor, and the 
fish themselves). A negative externality is said to 
exist when one individual's or finn ·s actions in
creases the costs or reduces the benefits of other 
individuals or firms. For example, if a firm depos
its its wastes into a river which carries pollution 
downstream, and others have to clean the water 
before using it, the social costs may be greater 



than the individual finn's (or private) costs of pro
duction. In open-access fisheries, a number of neg
ative externalities can exist. Two of the more 
commonly analyzed externalities in fisheries are: 
crowding externalities, which occur when conges
tion from too many vessels on the fishing grounds 
causes the marginal cost of harvest to increase, 
and stock externalities, which occur when the 
entry of another vessel reduces the fish stock 
enough to affect other vessels' fishing costs. In 
both examples, fishermen do not consider the cost 
of their actions on other fishermen, even though 
their actions may increase the costs of all fiShermen. 

Maximum economic yield (MEY) is the term 
used to refer to the level of harvest that provides 
the maximum returns, or net economic benefits, to 
society. MEY is where the difference between the 
TSR and TC curves is at its greatest; profits are 
maximized here. It can be seen that at MEY the 
total cost curve is tangent to the TSR curve (i.e. 
their slopes are equal). This level is the most effi
cient because at this point the cost of using an ad
ditional unit of effort to harvest (the marginal cost 
of effort) just equals the additional, or marginal, 
revenue or satisfaction (the marginal benefits) 
from using it. Moving in either direction from 
MEY reduces profits. At this point, the social 
costs of harvest are taken into account. Society 
would be better off operating at this point, be
cause all resources would be put to their highest 
valued use. Less effort could be used to harvest 
the same level of fish that results in open access, 
and at lower cost. In simple bioeconomic models, 
MEY is Jess than MSY, or, the economically sus
tainable level of effort is Jess than the biologically 
sustainable level. MSY has traditionally been the 
goal of fisheries management. 

When effort and harvest in a fishery occur at 
any point greater than MEY (i.e. anywhere to the 
right of point E"), the fishery is said to be overcap
italized. Overcapitalization exists when more capi
tal than is needed is used to produce the optimal 
level of a good. In open-access fisheries, this usu
ally refers to the excessive number and size of ves
sels, as well as the amount of gear, used to harvest 
fish. In most simple bioeconomic models, this is 
effort to harvest beyond MEY. Overcapitalization 
can represent an economic waste to society be
cause the capital and labor needed to harvest at 
levels greater than MEY (such as at MSY) can be 
used in other sectors of the economy to produce 
goods and services whose net economic benefits 

exceed those generated by harvesting the few addi
tional fish beyond MEY. Overcapitalization can 
also exist in the processing sector, as is the case 
when too many plants are built to process large 
quantities of fish in a short time and then lie idle 
for the remainder of the year, because the fish 
were harvested all at once in the race which often 
characterizes open-access fisheries. 

Traditional fisheries regulations intended to re
strict or reduce effort to the MSY level (often re
ferred to as command-and-control methods) 
include catch quotas, trip limits, creel or bag lim
its, gear restrictions, limits on fish size, and time 
and area closures. These policy instruments can 
lead to biological improvements in stock levels in 
the short run, but they do so by effectively raising 
the cost of harvest at every level. This is equiva
lent to rotating the total cost curve in Fig. 1-2 up 
and to the left. While implementing policies like 
these might raise costs enough that the total cost 
curve is rotated all the way to the MEY point (E*), 
doing this does not increase NEB's. That is, the 
total revenues still equal total costs at this point, 
so profits are still zero. In the long run, these meth
ods generally do not sustain even the stock im
provements because of the open-access market 
failure. That is, if the regulations are successful in 
improving stock levels in the short run, effort will 
eventually increase to take advantage of the im
proved stocks and catch rates. As long as profits 
exist (or TSR>TC), existing fishermen will find 
ways to increase effort or new vessels will enter 
the fishery, since the race to fish is not eliminated 
by these methods. The end result is greater catch 
and effort and a need to regulate further. 

The economically sustainable level of effort 
and harvest can be achieved when clearly defined 
and enforceable use rights for fish in the ocean 
exist. A system of controlled access or the assign
ment of quasi-property rights corrects for some of 
the market failure of open-access fisheries by en
suring that the full cost of producing fish is in
curred and that the supply curve accurately 
reflects the trne costs of harvest to society. Quasi
property rights refer to a system that gives individ
uals the incentive to behave as if use rights to a 
resource exist, without the government actually 
surrendering its centro! of the resource. When this 
happens, the social cost of taking a fish from the 
ocean is said to be internalized by the fishermen. 
Giving fishermen the right to harvest a certain 
amount of fish, without restricting the method, 
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time, or areas used, allows fishermen the flexibil
ity to harvest how, when, and where they want. 
That is, when they are guaranteed a right to har
vest a specified share of the fish stock, they will 
do so in the least-cost manner. The race to fish is 
thus eliminated. Monitoring the catch of individ
ual fishermen and enforcement of catch quotas are 
key components to the success of any controlled 
access system. The system can only work if fisher
men harvest the amount of fish for which they 
own rights. 

In fisheries, the system of controlled access or 
quasi-property rights most commonly referred to 
is the Individual Transferable Quota (ITQ). ITQ's 
are essentially paper rights to a share of a particu
lar fishery resource. Fishermen can sell their 
rights, use them by harvesting fish, or choose to 
hold them without harvesting. The value attrib
uted to the use right, such as that gained by owner
ship of an ITQ share, represents the resource rent 
and reflects what fishermen are willing to pay to 
harvest that amount of the fish stock. Resource 
rent is the net revenue in excess of normal profits 
generated by the harvesting.of fish that is due to 
the fish stock itself. In open-access fisheries, rent 
dissipation is said to occur because the value of 
the fish stock is not captured. 

Two methods that can be used to assess differ
ent aspects of the economic consequences of gov
ernment regulations are economic-impact analysis 
(EIA) and cost-benefit analysis (CBA). EIA is 
used primarily to measure how a proposed regula
tion will affect economic activity in a region or 
smaller locale in the innnediate future. Links 
among industries are established, and the impacts 
on indicators such as expenditures, income, and 
employment in all sectors affected by the regula
tion are calculated. Purchases of goods and ser
vices necessary to harvest and process fish have 
direct impacts on the economy, whether from the 
commercial or recreational harvest sector. These 
purchases create revenues and employment in the 
vessel construction, labor, and other related sup
port industries. In tum, the economic activity in 
these industries generates indirect impacts. For ex
ample, the purchases of labor, steel, and electron
ics required to build vessels create additional 
economic activity not directly associated with fish 
harvesting or processing. Finally, the incomes gen
erated by these activities fmance induced impacts, 
such as consumer purchases of food, housing, 
clothing, and entertainment. When a regulation 
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changes the activity of individuals in any of these 
sectors, the effects "ripple" through the other sec
tors in the form of changes in expenditures, em
ployment, and income. A good example of how 
EIA does not measure economic value is a natural 
disaster. When a hurricane, tornado, or earthquake 
strikes, there is usually a lot of money spent in the 
economy to recover from the damages incurred, 
but it would be hard to argue that society is better 
off (i.e. that NEB have increased) as a result of 
the disaster. Another example is an increase in 
fuel price; while expenditures for recreational fish
ing would increase, anglers would not necessarily 
be better off. 

Cost-benefit analysis is used to determine 
whether there are positive net economic benefits 
from a proposed regulation. CBA is based on mea
suring and summing all of the costs and benefits 
associated with the regulation. If the costs of the 
regulation are less than the benefits (or the NEB 
are greater than zero), then the regulation is bene
ficial to society. CBA can also be used to compare 
the effects of alternative regulations: from the 
standpoint of economic efficiency, the regulation 
with the highest NEB is the most efficient and 
adds the most to the well-being of the Nation. 
CBA differs from EIA in that it can involve esti
mating the changes in consumer and producer sur
plus, rather than expenditures and employment, in 
all sectors affected by the regulation. In doing so, 
CBA takes into account whether resources are 
being put to their best use. Iu a sense, EIA deter
mines where the gains and losses of the regulation 
occur by demonstrating how economic activity 
changes in each sector. CBA determines whether 
society could be better off from the regulation and 
whether resources are being efficiently allocated. 

An example of the two methodologies may bet
ter illustrate the conceptual differences between 
them. Suppose the black sea bass recreational fish
ery closes and anglers shift all of their effort to 
fishing summer flounder. In terms of EIA, it 
would appear that no losses have occurred; expen
ditures on recreational fishing have not changed. 
However, angler consumer surplus (ACS) is re
duced, because the opportunity to fish black sea 
bass is no longer there. We know that this opportu
nity had value to those anglers because they could 
have been fishing summer flounder, but chose not 
to until the black sea bass fishery closed. Summer 
flounder anglers might also experience a loss in 
ACS if catch rates fall as a result of the additional 



black sea bass anglers now in the fishery. CBA es
timates the losses in consumer surplus for those 
anglers. 

Now suppose that instead of switching to the 
summer flounder fishery, black sea bass anglers 
decide to spend all of their recreational mouey ou 
bowling. Again, total expenditures in the econ
omy do not change, but are merely transferred 
from the recreational fishing industry to the bowl
ing industry. EIA would capture the shift in dol
lars spent in the economy, while CBA would 
capture the loss in consumer surplus to those an
glers who can no longer fish for black sea bass. 

In summary, this chapter has provided some of 
the basic terms and concepts that are useful for un
derstanding and interpreting the information pro-

vided in the following chapters. Familiarity with 
terms like consumer and producer surplus, net eco
nomic benefits, open access, controlled access, 
market failure, and efficient resource allocation 
will make this document easier to read. Where 
possible, the report uses and applies these terms to 
provide information about the current economic 
health of the Nation's fisheries and to furnish rea
sons for trends in the various indicators used to 
assess health. 
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Overview of the U.S. Fishing Industry 

INTRODUCTION 

NOAA's vision for increasing the Nation ·s 
wealth includes maintaining fishery re

sources over time to provide Americans with both 
commercial and recreational fishing opportunities 
and a safe supply of high quality seafood. This vi
sion incorporates both biological and economic 
sustainability: stock levels maintained at biologi
cally healthy levels; optimal harvest of fish over 
time, using the least-cost levels of capital, labor, 
and other resources; and equitable allocation of 
the harvest between user groups. Information is 
presented in this overview chapter to help charac
terize the economic health of U.S. fishery re
sources at the national level. This chapter 
describes and interprets some of the major recent 
trends in the U.S. harvesting, processing, trade, re
tail, and recreational sectors, and highlights rele
vant economic issues affecting each sector. It also 
identifies data needs in each sector that have to be 
met to enable economic analysis that would be 
useful in the management process. 

At the national level, many U.S. fisheries are 
. __ -----·- __________ . characterized by an increasing number of alloca-

tion disputes, including those between commer
cial and recreational fishermen, between various 
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Figure2-1 
U.S. commercial domestic landings of food fish. 
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subsets of the commercial harvesting sector, and 
between the harvest sector and environmental in
terests. The solutions intended to ensure the bio
logical health of fishery resources while resolving 
allocation issues typically include imposition of 
increasingly strict and more complex regulations. 
As discussed in Chapter 1, these solutions are usu
ally ineffective from the standpoint of economic 
sustainability of fishery resources or the economic 
health of the fishing and seafood-related indus
tries. Thus, when possible, this chapter identifies 
alternative solutions for management that could si
multaneously achieve both types of sustainability 
envisaged by NOAA. 

THE U.S. COMMERCIAL 
HARVESTING SECTOR 

Quantity, Ex-vessel Value and 
Composition of U.S. Landings 

T he total domestic commercial landings of 
edible finfish and shellfish since 1880 are 

shown in Figure 2-1. Once Alaska groundfish -·-' 
landings are subtracted, total U.S. landings have 
remained fairly stable since World War II. In the 
past decade, domestic landings of all commercial 
fishery products have increased fairly steadily, 
reaching a record high of 10.5 billion pounds in 
1993 (Fig. 2-2). Total real revenues from U.S. 
fishery products reached their peak in 1988. The 
increase in volume without an equivalent increase 
in real revenues is due to the fact that increasingly 
more lower-valued species are being harvested. 
However, without information on the cost of har-
vest or consumer surplus, ex-vessel value of land-
ings only yields a measure of the gross revenues 
of U.S. fishermen, not profits or net economic ben
efits. Additionally, landings figures only measure 
how much has been harvested, not how efficiently 
that harvest was achieved. 

Relative to the rest of the fishing nations, the 
United States was the world's fifth largest pro-



ducer of seafood (by weight) in 1993 (USDOC, 
1994), harvesting almost 6% of the world catch, 
behind China (17%), Peru (8%), Japau (8%), and 
Chile (6% ). Within the United States, the Pacific 
region's share of total harvest has been increasing 
over the past 11 years, while its share of total reve
nues has increased only slightly (Fig. 2-3 and 2-
4). This is primarily due to the large harvests of 
Alaska groundfish, the most importaut U.S. spe
cies group in terms of volume in 1993 but rauked 
fourth in terms of total gross revenues. 

Between 1984 aud 1993, total U.S. domestic 
fmfish landings have been significantly greater 
than shellfish laudings, accounting for between 80 
and 90% of total volume, while contributing only 
48-58% of the total ex-vessel value (Fig. 2-5). 
Again, the steady increase in fmfish landings over 
time, as well as the downward trend in finfish rev
enues since 1988 are attributable to the remark
able development of the low unit value Alaska 
groundfish fishery, as well as concurrent de
creases in the harvest of other high-valued fmfish. 

The ex-vessel revenues aud quantity of laud
ings of the ten most valuable U.S. commercial spe
cies groups in 1993 are shown in Figure 2-6. 
Crabs, shrimp, and salmon are the three highest
valued species groups. When ranked against indi
vidual species (rather than species groups), 
walleye, or Alaska pollock, is also first in terms of 
total revenues. In 1984, pollock was not rauked 
within even the top fifteen species in tenns of vol
ume or value. Of the remaining six species, three 
are shellfish, which are characterized by high unit 

__ Yltlul'S_and_rS'la1iyely_lo_w_laudings. ______ _ 
Over time, the progression toward harvest of 

more lower-valued species is to be expected. In 
the development of auy fishing industry, fisher
men will first target those species that will earn 
the most profits, and eventually transfer effort to 
increasingly lower-valued species as the higher
valued stocks become harder to catch. Even the 
best-mauaged fisheries sector would be character
ized by a harvest mix of high- and low-valued 
fish. A problem only arises when the mix tends 
too rapidly towards the harvest of lower-valued 
stocks because of the successive depletion of 
higher-valued stocks. A fishing sector that har
vested all of its fisheries at sustainable levels 
would yield greater net economic benefits than 
one that developed, exploited, aud ulthnately over
fished each of its fisheries in tum. Under condi
tions of open access, the rate of exploitation of all 
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stocks is generally higher thau under controlled ac
cess fishing, and there is a greater tendency for 
stocks to exceed the points of economic aud bio
logical sustainability. 
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Figure 2-2 
Landings and real ex-vessel value of all U.S. commercial fisheries. 
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Percent of U.S. domestic landings by region. 
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Effort in U.S. Fisheries 

D efming and estimating efficient or cost-ef
fective levels of effort is important for un

derstanding the losses to society from the 
misallocation of resources such as labor and capi
tal (or the benefits to be gained from proper alloca
tion). Detailed economic analyses of the majority 
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Figure 2-4 
Percent of value of U.S. domestic landings by region. 
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Figure 2-5 
Shellfish value and volume as a percentage of 

total domestic revenues and landings. 
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of U.S. fisheries on an individual basis would 
probably reveal that the amount of effort used is 
greater than that necessary to harvest the maxi
mum economic yield. That is, most U.S. fisheries 
can probably be characterized as overcapitalized, 
with too many vessels, too much gear, and too 
much time spent at sea harvesting fish at a higher 
than optimal cost per unit of effort, hurting both 
consumers and producers. 

Evidence exists of the magnitude of economic 
benefits lost as a result of open access. For example: 

• The economic benefits in the New England 
groundfish fishery could be increased by 
$150 million annually. To realize these bene
fits, however, effort would need to be reduced 
by 70% (Edwards and Murawski, 1993). 

• The number of full-time vessels in the Gulf 
of Mexico shrimp fishery more than doubled 
between 1966and 1991 (Fig. 2-7), but an
nual net revenues per vessel decreased about 
75% to approximately $25,000 (in 1990 dol
lars). Total landings by full-time vessels 
were virtually unchanged over the time pe
riod, with an annual average of about 200 
million pounds during 1966-75 and a 250-
million-pound average between 1981 and 
1991. With a fleet of over 16,000 vessels 
and boats operating in 1988, it was esti
mated that one-third of the fleet could har
vest the same amount of shrimp; that is, 
two-thirds of the fleet could be retired, with 
the capital investment shifted to other sectors 
of the economy (Ward and Sutinen, 1994). 

• Total landings in the Pacific halibut fishery 
and the length of the open season from 1924 
to the present are shown in Figure 2-8. Land
ings rose rapidly during 1975-93, with a 
high in 1988, while the length of the season 
decreased steadily to only a handful of days. 

• A study of the Bering Sea pollock fishery es
timates that "the catching capacity of vessels 
... appears to be double or more the annual 
quota" and observes that given current mar
ket conditions, " ... considerable downsizing 
would be needed to restore profitability in 
this [Bering Sea/Aleutian Islands pollock 
fisheries] fleet'" (Miller et al. 1

). 

1Miller, M., D. Lipton, and P. Hooker. 1994. Profile of change: 
A review of offshore factory trawler operations in the Bering 
Sea/Aleutian Islands pollock fishery. Report to the National 
Marine Fisheries Service, 37 p. 
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Ten highest valued species groups landed by U.S. fishermen in 1993. 

• In the New England otter trawl fishery, pre
mium prices are paid for larger haddock; har
vest of small, 2-3 year old haddock yields a 
relatively lower-valued product. Open-ac
cess fishing usually results in the harvest of 
younger, smaller-sized fish. In addition tore
ducing the reproductive stock by not allow
ing fish to mature, value is often lost by not 
delaying harvest until fish have attained a 
more marketable size. That is, the opportu
nity cost of leaving fish in the ocean to grow 
and reproduce is foregone. 

• On Georges Bank off New England, the rela
tive abundance of traditionally high-valued 
cod, haddock, and yellowtail flounder de
creased from ahnost 50% to 14% between 
1963 and 1993, while the relative abundance 
of less commercially valuable skates, spiny 
dogfish sharka and other elasmobranchs in
creased from about 40% to more than 75% 
(Fig. 2-9). Unlimited access to these histori
cally valuable fishing grounds has greatly af
fected the balance of the ecosystem and, 
ultimately, the composition of the landings. 

• In the Atlantic surf clam fishery, which im
plemented an ITQ system in 1990, the fleet 
was reduced by 54% within 2 years; land
ings per vessel increased while total land-

:as \20 - Net revenues 

~0 --vessels :g_q .. ~ 
m"' 80 ~ 0 
c"' m<» 
> ~ .. -
!:'ii 
m " 40 ~ i 
ct., 
f! E 
~= 
< 0 

1966 1971 1976 1961 1986 

Figure 2-7 
Overcapitalization of the profitable 
Gulf of Mexico U.S. shrimp fishery. 

ings increased slightly. The value of the surf 
clam resource was estimated to be $57 mil
lion in 1992, with a resource rent of over 
$11 million accruing directly to the surf 
clam industry (the Northeast regional spot
light article provides a full discussion). 
Resource rent that was being dissipated be
fore the assignment of use rights by the ITQ 
system is now being captured directly by the 
shareholders. 
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Figure 2-8 
Open season in the U.S. Pacific halibut fishery. 
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Figure 2-9 
Relative abundance of demersal fmfish resources on Georges Bank. 

• Since implementation of an ITQ system in 
the Southeast wreckfish fishery in 1992, the 
number of vessels with wreckfish permits 
has decreased from 91 in 1991-92 (with 44 
vessels reporting catch) to 21 in 1994-95 
(with II reporting catch); wreckfish prices 
have increased, total landings are lower but 
more constant throughout the year, and the 
value per share is about $10,000, for a total 
value in the fishery of close to $1 million. 

The examples above illustrate the type and 
magnitude of the losses associated with traditional 
open-access fisheries management. The gain in 
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net economic benefits (NEB's) that could be 
achieved by solving the open-access problem and 
reducing effort in U.S. fisheries is fairly clear. 

While fisheries economists and managers gen
erally agree that many U.S. fisheries are overcapi
talized, demonstrating this empirically on a 
systematic basis is difficult. The data necessary to 
measure or estimate the degree of overcapitaliza
tion and the subsequent rent dissipation are often 
not available or vary from fishery to fishery. For 
example, to measure economic rent requires: 1) 
detailed information on the number of vessels, 2) 
the number and types of gear used by each vessel, 
3) the number of days at sea spent by individual 
vessel, and 4) the costs incurred by vessels. (Table 
2-1 provides a more complete list of the status of 
necessary data elements and analyses.) Funds are 
unavailable or insufficient to collect these data. 
Moreover, even where funds are available, there 
is a widespread reluctance from participants to 
provide these data. Where data were available, the 
regional chapters in this report document the 
losses in NEB's from excessive effort in their fish
eries or gains in NEB's from programs that effec
tively reduced effort. 

The U.S. Fishing Fleet 

T he U.S. fishing fleet is quite diverse in 
terms of sizes and gear types. Vessel sizes 

and types vary significantly between fisheries as 
well as between geographic areas. One conse
quence of the size and diversity of the harvest sec
tor is Umt management of all U.S. fisheries with a 
single policy is not feasible. Even individual fleets 
are quite diverse, and each fishery has unique bio
logical, economic, and sociological characteristics 
that make broad-based policy impractical. On the 
other hand, regulation on a fishery-by-fishery 
basis is not practical or effective. Vessels are ex
tremely mobile and are often able to change gear 
types quite readily. In addition, retiring vessels 
from fishing altogether is often difficult; once a 
vessel is built and equipped for fishing, few alter
native uses exist for it. This provides incentive for 
vessels to transfer effort from one fishery or geo
graphic location to another, rather than leave fish
ing altogether, when regulations become binding. 
When vessels shift effort to open-access fisheries 
or to those regulated with traditional command
and-control methods, the new vessels may impose 
stock and/or crowding externalities on existing 



vessels. When controlled access systems are in 
place, these externalities are taken into account 
when fishermen decide whether or not to enter a 
new fishery. Fishermen would only shift effort to 
another fishery if it was worth the cost of purchas
ing the right to harvest in that fishery. Thus, man
agement systems that take into account the 
potential transfer of effort, and provide the correct 
incentives and signals for entry and exit of vessels 
and fishermen, are important for ensuring that ef
fort reductions in one fishery do not exacerbate 
conditions in other fisheries. 

Disappointingly, the most recent complete data 
available at the national level on U.S. commercial 
fishing vessels are from 1987. In that year, there 
were about 23,000 vessels in operation, account
ing for 3% of the world's fishing vessels, and to
taling almost 1,000,000 gross registered tons 
(GRT). The Food and Agriculture Organization 
(FAO) of the United Nations estimates that the 
U.S. fleet was the world's fourth largest in 1987 
in terms of total GRT (4%), following the former 
U.S.S.R., China, and Japan (FAO, 1991). Fishing 
vessels from these four countries comprised 70% 
of the vessels operated by 50 principal fishing na
tions and 60% of the total GRT. 

Figure 2-10 demonstrates the dramatic rise in 
the number of commercial steam or motor vessels 
(5 net tons orlarger) over the period 1880-1987 
and, combined with the landings exhibited in Fig
ure 2-1, suggests that increasingly more vessels 
are catching roughly the same amount of fish. Fur
thermore, technological advances over this time 
period have greatly increased the efficiency of 
these vessels. 

Technological Development and Effort 

T echnological advances have played an im
portant role in the development of U.S. 

fisheries, particularly in the harvesting sector, but 
also in the way seafood is processed, distributed, 
and marketed. The U.S. fleet evolved from mainly 
sailing vessels in the late 1800's, to steamers and 
schooners with auxiliary gasoline-powered en
gines in the early 1900's, and fmally to an almost 
complete conversion to diesel-powered vessels by 
the 1930's. Concomitant increases in size and 
speed allowed vessels to fish in ever more distant 
waters. Sophisticated gear types were available 
early on: purse seiners were in use in Alaska by 
1870, followed by longliners in 1885; otter trawl 
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Table 2-1 
Data needs and economic information for harvesting sector. 

Item 

Ex-vessel landings, revenues 
and prices, by species, by vessel 

Variable and fixed costs of 
production, by vessel 

Bycatch volume and type, 
by fishery 

Current number of vessels, 
by fishery and gear type 

Optimal number of vessels, 
by fishery 

Physical characteristics of vessels 
(gross registered tons, age, etc.) 

EconomiC/financial characteristics 
of vessels (cost of construction, 
purchase price, current market 
value, etc.) 

Season length, by fishery 

Number of days fished, by vessel 

Number of full· and part-time 
fishermen, by fishery 

Estimated landings and prices 
at optimal level of effort, by fishery 

Economic values ~.e., producer 
surplus and profits) by fishery, at 
current and optimal effort levels 

Market value of shares and number 
of shares, where controlled access 
systems are implemented 

Socioeconomic characteristics of 
commercial fishermen 

Costs of administration, monitoring 
and enforcement of regulation, by FMP 

Data/estimates available 
Roulinelyfor Routinelyfor By 

all FMP's some FMP's special study 

technology was introduced to groundfish and 
shrimp fisheries on all coasts during the early 
1900's. Great Britain's F/V Fairtry launched the 
age of factory ships in 1954; scores were pulse
fishing herring, haddock, halibut, and salmon 
from traditional U.S. fishing grounds by the late 
1960's. 

Other significant inventions or advancements 
that helped the development of the harvest sector 
include: onboard refrigeration, the Puretic power 
block for seine retrieval, double trawls, durable 
nylon and synthetic fiber for nets and seines, so
phisticated electronics for navigation and location 
of fishing grounds and fish, and seaplanes and he
licopters to locate schools of fish. 

Not 
available 

Economic Status of U.S. Fisheries 1996 • 15 



Overview of the U.S. Fishing Industry 

25r---------~---------------.------------, 

20 

.c. 15 

10 

~ Sa11 • Steam 1111 Motor 

1880 1908 1960 1976 1987 

Figure 2-10 
Number of U.S. commercial fishing vessels. 
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Technological improvement leads to lower unit 
costs, higher open-access fishing effort, zero 
rents, and lower catch. 

Over time, these technological advances and in
novations made it possible and affordable for fish
ermen to harvest more fish more effectively. With 
harvests essentially unfettered by management, 
technology developments accelerated the rate at 
which stocks could be depleted. Without incen
tives to leave fish stocks unharvested, the net eco
nomic benefits that should have arisen from the 
fishermen's use of technology (as a result of 
lower costs) were instead dissipated by the deple
tion of stocks made possible by the technology. 
While Figure 2-10 demonstrates the evolution of 
the U.S. fishing fleet in terms of absolute num
bers, it hardly reveals the enormous gains in fish
ing power afforded by technology and ingenuity 
during the 20th century. Despite tremendous 

16 • Economic Status of U.S. Fisheries 1996 

changes in technology, total domestic commercial 
harvest (excluding Alaska groundfiSh) has increased 
only marginally since World War ll (Fig. 2-1). 

Management of U.S. Fisheries 

C oncem for the sustainability of fish re
sources was evident as early as 1871, 

when Congress wrote that" ... the most valuable 
food fishes of the coast and the lakes of the U.S. 
are rapidly diminishing in number, to the public 
injury, and so as materially to affect the interests 
of trade an[ d] commerce .... ,. However, it was not 
until 1976, when the Magnuson Fishery Conserva
tion and Management Act (MFCMA) was im
plemented, that the Federal government was 
awarded responsibility for actively managing fish 
resources and fisheries. The MFCMA expanded 
the Federal role in fisheries to include manage
ment of resources from 3 to 200 miles off the 
coast for most species and beyond 200 miles for 
anadromous species such as sahnon.2 However, Con
gress has been equivocal about the importance of 
economic efficiency as a goal for fisheries manage
ment. For example, National Standard 5 states: 

.. Conservation and management measures 
shall, where practicable, promote efficiency in the 
utilization of fishery resources; except that no 
such measure shall have economic allocation as 
its sole purpose." 

Prior to the MFCMA, the Federal government 
fisheries management role was mostly limited to 
fleet subsidization and research, and to negotiat
ing trade policy and many international agree
ments and treaties on behalf of the fishing 
industry. 3 For example, a number of Federal pro
grams actively encouraged the development of the 
fishing industry: 

o The 1964 Amendment to the Fishing Fleet 
Improvement Act fmanced up to 50% of ves
sel construction costs. 

o The 1969 Fishermen's Protection Act de
frayed the costs of foreign seizure of U.S. 
vessels. 

o The 1970 Fishing Vessel Construction Fund 
Program deferred payment of Federal in-

2Highly migratory species (tunas, sharks, and other billfishes) 
were included in a 1990 amendment to the Magnuson Act. 

3Exceptions to this generalization include the Sponge Act of 
1906 which prohibited sponge harvest in the Gulf of Mexico 
or Strait of Florida by divers during May-September and regu
lations in Alaska's salmon fisheries. 



come taxes provided that the money was 
used to construct or reconstruct a vessel. 

• The 1973 Fishing Fleet Vessel Obligation 
Guarantee Program fmanced up to 87.5% of 
the cost of construction, reconstruction, or 
reconditioning of fishing vessel and shore
side facilities. 4 

The Federal government has also sponsored 
much scientific, gear, and marketing research, sup
ported by the Dingell-Johnson Act of 1950 and 
Wallop-Breaux Amendments, the Saltonstall-Ken
nedy Act of 1954, and the Commercial Fisheries 
Research and Development Act of 1964. Research 
conducted with these funds has primarily been aimed 
at promoting development of the fishing industry. 

The United States is not the only country to en
courage development of its domestic fisheries. 
The Food and Agricultural Organization estimates 
that the total value of the world's marine catch is 
approximately $70 billion per year while total 
variable costs are approximately $124 billion per 
year (FAO, 1993). Various subsidies to fishermen 
are hypothesized to make up the difference be
tween revenues and costs. The need to subsidize 
fishermen to help them stay in business is one 
indication that fisheries are not economically 
sustainable. 

In terms of fisheries management objectives 
since implementation of the MFCMA, achieve
ment of maximum sustainable yield has been the 
principal goal. A patchwork of legislation and sub
sequent regulations, centered on complicated and 
sometimes conflicting gear restrictions, quotas, 

- - -Triplimi!S;-an<rtime ano area Closures, lias lieen -
the result. These effort control management strate
gies have been largely ineffective, often encourag
ing inefficient and excessive use of effort and 
capital of existing vessels, and in some cases, pro
moting and subsidizing further entry of new ves
sels. As discussed in Chapter 1, these 
"command-and-control" measures may achieve 
short-run stock improvements, but in the long-run 
they generally are not successful at reducing ef
fort. Despite early recognition of the potential for 
overfishing in the United States, the actions taken 
to control harvests from U.S. waters have often 
been ineffective from the standpoint of both bio
logical and economic sustainability. Figure 2-11 
shows the landings for six fisheries from 1837-

4This act was intended to make U.S.-built vessels as affordable 
as foreign-built vessels would be if not for a 1973 embargo. 
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Figure2-11 
Fish resources are discovered, exploited, and depleted in open-access fisheries. 

1993. The profiles of these six are strikingly sim
ilar and are probably representative of the pattern 
of discovery, development, and exploitation in a 
number of fisheries. 

A majority of U.S. fisheries have been "diag
nosed" by NMFS biologists as operating at or 
above long-term potential yield, or maximum sus
tainable yield: 83% of the U.S. fishery resources 
which have been assessed are classified as over-
or fully utilized from a biological standpoint 
(USDOC, 1993b). Since most fisheries are still 
characterized by open-access, it seems fairly safe 
to suggest that the number of U.S. fisheries operat
ing near the efficient point of effort, or harvesting 
using least-cost methods, is quite small (see Chap
ter 1 for defmitions ·and graphical representation 
ofmaximum_s_us_tainabl_e_and_maximpm_e_p_qnpmi~ _ ______ _ 

--yi~ld). While this statement is based on a highly 
oversimplified model, it perhaps offers some in
sight into the extent to which U.S. fisheries might 
be operating at excessive effort and harvest levels. 
Many would agree that what Higgs (1982) reported 
for the Washington sahnon fishery holds for the ma
jority of U.S. fisheries: 

"Today, from a comprehensive point of 
view, the Washington salmon fishery ahnost 
certainly makes a negative contribution to 
net national product. The opportunity costs 
of the socially unnecessary resources 
employed here, plus the socially unnecessary 
costs of governmental research, 
management, and regulation, are greater 
than the total value added by all the capital 
and labor employed in the fishery." 
For U.S. fisheries to make positive net contri

butions to the economy they must operate closer 
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to or at economically sustainable levels. This re
quires the establishment, implementation, and en
forcement of management systems that eliminate 
the market failure of open-access in fisheries. In 
systems with catch rights, for example, fishermen 
own the right to annually harvest a known amount 
of the fish stock. Fishermen can buy from or sell 
rights to others, until they hold rights to harvest 
exactly as much fish as is profitable for them. The 
least profitable fishermen would probably sell 
their rights to fish and exit the fishery. The most 
profitable fishermen would remain in the fishery, 
using cost-effective methods to fish; society 
would be better off because the right amounts of 
capital, labor and other inputs would be used in 
the harvest. By owning the right to a known por
tion of the stock, the remaining fishermen can op
erate when and where they like; the need to "race 
to fish" is eliminated because their share of har-
vest is guaranteed. Harvest can be postponed until 
later in the season, when fish are bigger and prices 

Americans derive from their publicly owned fish 
stocks. The Act promotes efficiency in the utiliza
tion of management measures and requires man
agement measures to minimize costs (Sections 
301(a)(5) and 30l(a)(7)). One of the primary ob
jectives of the MFCMA is to optimize the use of 
fish for food and recreation to provide the greatest 
overall benefit to the Nation (Section 301(b)(6)). 
The greatest net economic benefits are achieved 
by allocating total allowable catch such that fish 
are available to those who put them to society's 
highest-valued use. In other words, additional 
units of a fish stock would be aiiocated to the user 
generating the greatest net economic benefit with 
those units, whether recreational, commercial, or 
other, until the marginal net economic benefits are 
equal for all user groups. 

THE U.S. SEAFOOD PROCESSING SECTOR 

higher, and can be spread more evenly throughout The processing and wholesale sectors are an 
the season. The incentive to fish under poor or integral part of the seafood industry, trans-
dangerous weather conditions is reduced. forming domestically harvested and imported fish-

Such systems can be costly to implement, at ery products and delivering them to the final 
least initially, and require a strong enforcement consumers. The primary processing sector in-
presence. The catch of each fisherman must be eludes firms that purchase the raw product from 
monitored to ensure that he catches only the harvesters or importers and transform it into a 
amount to which he owns the right. If he exceeds fmal product or deliver intermediate products to 
his quota, he reduces the amount of fish available the final producers; the primary wholesaling sec-
for other fishermen; the "race to fish" is reintro- tor refers to those firms involved in an initial 
duced if fishermen believe that the amount of fish phase of distribution of the product, delivering 
they are entitled to is being taken illegally by oth- products to processors or secondary wholesalers. 

~ ______ --~-- -~ ________ ~ _ers._Despite_p~otential!y_high_"startoup"~costs_assoc _____ ~The_secondary_wholesalingsector_coYers_those __ 
ciated with these systems, in the long run, their ftnns that distribute the final processed products 
implementation is the only way to regain the to the retail sector. 
resource rent dissipated by open access and to en- As in the harvest sector, technological develop-
sure that the optimal amount of capital is invested ments advanced the processing and distribution of 
in fisheries. The benefits to society will outweigh seafood. Cold storage and freezing plants used to 
the costs of implementation and enforcement in store excess harvests were established as early as 
most cases. 1892, and they proliferated throughout the 20th 

Managing for economic sustainability does not century. The first distant-water cold storage plant 
affect only commercial fisheries. One of the big- was built in Costa Rica in 1936, allowing vessels 
gest challenges currently facing fisheries manag- to offload fish far from domestic ports. The can-
ers is the allocation of limited fish stocks between ning process developed in France in the early 
commercial and recreational fishermen. Central to 1800's found a ready use by 1878 in Alaska 
the allocation process and embodied in Federal salmon fisheries and by 1900 in California's tuna 
laws and regulations are recognition of the net fishery. Efficient methods for filleting and packag-
economic benefits to both user groups from use of ing fish were introduced during the early 1920's 
the resource as well as the impact of each group and continued to advance; today the seafood 
on the resource. The MFCMA was designed, in processing and marketing sector is a multi-bil-
part, to enhance the economic value that all Iion-doiiar industry. 
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Using NMFS Annual Survey data5, Figure 2-
12 shows the total number of U.S. processing and 
wholesaling plants from 1984 to 1993, as well as 
the total volume and value processed. While the 
overall number of processing plants remained 
fairly constant from 1982 to 1988, and has since 
risen, Figure 2-13 reveals that the number of 
plants entering and exiting the industry each year 
is not inconsequential. The sharp rise in entrants 
during 1988-89 is due to the initiation of reporting 
by Alaska and California plants, and some entry 
and exit is due to recoding, as discussed in foot
note 4. However, the figure suggests that this sec
tor is quite dynamic. 

The total annual employment in processing 
plants peaked in 1991, while total employment in 
wholesale plants peaked in 1989 (Fig. 2-14). The 
average number of employees per processing and 
wholesaling plant declined after reaching high lev
els in 1986-87 (Fig. 2-15). Volume and value of 
processed output per employee rose during 1988-
93, as per plant volume remained essentially un
changed and per plant value declined (Fig. 2-16). 
This could be due to technological advances that 
reduce reliance on labor, as well as exit of larger 
firms from the industry. 

The processing sector is dependent on the har
vest sector, and is subject to the seasonal variation 
inherent in most fisheries. Many firms compens
ate by diversifying, processing more than one spe
cies or product, but may still cease production for 
parts of the year. Others just operate seasonally. A 
potential benefit of management plans that 

~~ _smooth~harvesting patterns, such as~ controlled ac"~-- ~ _ 
cess systems, would be the added scope for pro
cessing firms to smooth their production and 
delivery of fresh, high quality products. Estima-
tion of the impacts on processors requires data not 
currently available. (Table 2-2 provides a list of 
data needs and analyses.) Economic losses in 
value due to lower fish quality may be substantial 

5Some anomalies exist in the N?vfFS data. The NMFS defini
tion of processing was changed in 1989 to include .. dressed" 
product if the product was intended for export or was being 
delivered directly to final consmners. This category was pre
viously excluded to eliminate the double counting that might 
arise when dressed product was delivered to another flrm for 
further processing. Prior to 1989, Alaska processing plants 
were not surveyed by NMFS; the number of Alaska plants 
was estimated from state production records. California plants 
were not extensively surveyed prior to 1986. There are some 
inconsistencies in the recording of plant identification codes 
that make it difficult to track individual plants over time. 
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Figure2-12 
Number of U.S. processing and wholesaling plants. 
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Figure 2-13 
Number of U.S. processing plants entering, exiting, and staying in the industry. 

(Wilen and Romans"}. In fisheries with a catch 
quota or in simple limited entry fisheries, fisher
men race to harvest fish before the quota is filled, 
often forsaking quality for quantity. For example, 
historically a high percentage of the U.S. Pacific 
halibut catch has been landed without being gut-

6-wilen, J. E., and F. R. Homans. 1993. Marketing loS;Ses in reg
ulated open-access fisheries. Univ. Calif., Davis. Unpubl. 
manuscr., 8 p. 
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ted or iced, and processing has been delayed by 
landing glnts, both of which can reduce product 
quality. fu the British Columbia halibut fishery, 
42% of the halibut was marketed fresh prior to the 
implementation of individual vessel quotas (IVQ's) 
in 1991; since implementation, 94% has been mar
keted fresh. The average price per pound in
creased $0.68 after IVQ's were implemented. And 

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Figure 2-14 
Number of employees in U.S. processing and wholesaling plants. 

notably, the 1993 price of Pacific halibut landed 
by U.S. fishermen is about $1/lb less than that 
landed by Canadian fishermen (Casey et al, 1995). 

While thus far overcapitalization has been dis
cussed in terms of the harvest sector, overcapital
ization can also take place on land. fu some 
fisheries, a large percentage of harvested fish 
needs further processing (as opposed to being pri
marily delivered fresh to markets) or a substantial 
volume of fish is harvested in a short time period 
(due, for example, to restricted harvest seasons or 
to catch quotas). fu both cases, the high product 
volume gives firms an incentive to build larger, 
more capital-intensive processing plants than are 
necessary for much of the year. This, in tum, in
creases the cost of building a plant, which keeps 
potential competitors out through high entry costs, 
sometimes limiting the number of firms to just a 
few. As discussed in the "Primer" chapter, a mar
ket where there are a few buyers (processors) and 
many sellers (fishermen) is an oligopsony. fu an 
oligopsony, the buyers can often influence, and 
will generally reduce, the price paid to sellers for 
their product. The producer surplus of fishermen 
is reduced when the processing sector is 
oligopsonistic. 

Processing and Wholesale Sector Data 

Data on the processing sector are available 
from a few sources. NMFS conducts an Annual 
Survey of Processors that contains information 
on the annual volume and value of processed 
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Figure 2-15 
Average number of employees per processing and wholesaling plant. 
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and wholesaling plants. Provision of these data 
are voluntary; however, approximately 95% of 
all processing and wholesaling firms are be-
lieved to be represented in the data set. The 
Food and Drug Administration (FDA) also sur-
veys processing plants, but uses a different defi
nition of processing; hence, there is some 
discrepancy between the number of firms in
cluded in the NMFS and FDA surveys. Specific
ally, the FDA counts a firm as a seafood 
processor if it makes any changes to the prod-
uct, including the "dressing" of seafood. As 
such, the FDA survey includes supermarket 
chains and cottage industries not captured in 
the NMFS survey. Some information on pro
cessed seafood products can also be gleaned 
from the Bureau of Census, which maintains ag
gregate industry information based on the Stan
dard Industrial Classification system. 



THE U.S. SEAFOOD TRADE SECTOR 

T he United States plays a major role in the 
international seafood market, importing 

and exporting billions of dollars worth of seafood 
each year. The United States is the world's pri
mary exporter of seafood products in terms of 
value, and is the second largest importer 
(USDOC, 1994), trailing only Japan (Fig. 2-17 
and 2-18). Developing country harvests have in
creased at a much higher rate in the last twenty 
years than in developed countries (FAO, 1993). 
As a consequence, all ten of the leading seafood 
importers are developed countries, while four of 
the leading seafood exporters are developing coun
tries. Japan is clearly the primary consumer of 
U.S. fishery products (Fig. 2-19). In 1993, 62% by 
value (58% by volume) of all U.S. edible seafood 
products, valued at $2 billion, were exported to 
Japan. This was almost five times as much as was 
sold to Canada, the next most significant importer 
of U.S. product. 

Exports 

T he U.S. seafood trade market in part re
flects conditions in its domestic fisheries. 

The real value of U.S. exports reached a record of 
almost $6 billion in 1992 (Fig. 2-20). The large 
jump between 1988 and 1989 reflects the elimina
tion of joint ventures in Federal waters in 1989, 
which effectively ended foreign directed fishing 
in the U.S. EEZ. Concurrently, an international 
marlici-deveJopeMor pollocl< roe ana low uiliV- -
value, high-volume surimi supplied by U.S. pro
cessors. Salmon, crabs, caviar roe, and surimi 
comprised the United States' four most valuable 
export products in 1993, contributing approxi
mately 61% of the total value but only 49% of the 
total volume of seafood products exported. 

Three of the top ten exports are high-valued, 
low-volume shellfish products (crabs and 
crabmeat, shrimp, and lobsters), with relatively 
high prices per pound. The other seven products 
are finfish or fmfish-related products. Salmon is 
by far the most valuable export product, compris
ing almost 25% of the total value of exports, even 
though salmon prices have declined over time due 
to a series of record or high harvests and because 
of the world-wide growth in sahnon culture. The 
remaining fmfish export products, with the excep
tion of caviar and roe, can be characterized as 
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Table2-2 
Data needs and economic information for processingfwholesale sector. 

Coverage of data/estimates 
Item Complete Partial By special study 

Revenues and volume of 
processed product, by firm II" 

Variable costs Qncluding wages) 
and fixed costs of productiOI\ by firm II" 

Number and size of plants and/or 
processing vessels, by fishery or product II" 

Number of full· and 
part·time employees by finn II" 

Economic values O.e., producer 
surplus and profits) by product II" 

Utilization rates, by finn II" 
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Figure 2-16 
Average volume and real value of processed product 

by plant and by employee. 
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Excess demand, ED, [or excess supply, ES], is generated from prices higher 
[lower] than the equilibrium price in the importing [exporting] country. Trade 
occurs at a price somewhere between the prices in the two trading countries 
(equal price save for transportation/transaction costs). 
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high volume but low unit-value. Of the top ten 
products exported, seven originate predominantly 
in the Pacific Northwest and Alaska, consistent 
with the dominance of those fisheries at the 
harvest level. 
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Real value of exports by leading exporting countries, 

for seven fishery commodity groups. 
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Figure 2-18 
Real value of imports by leading importing countries, 

for seven fishery commodity groups. 
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Imports 

Four of the ten most valuable edible seafood 
products imported by the United States in 

1993 are high-valued shellfish (shrimp, lobsters, 
scallops, and crabs); domestic harvests of those 
species has either fallen or remained steady in re
cent years. Shrimp was by far the most valuable 
imported product in 1993; at $2.2 billion dollars, 
the value of shrimp was almost four times as high 
as that of tuna, the second highest-valued import. 
Shrimp has become such au important commodity 
that the Minneapolis Grain Exchange established 
a futures market for shrimp in 1993. 

Trade and Efficiency 

Economic efficiency in trade relies on the 
concept of comparative advantage: under 

free markets, a country produces goods for which 
it has lower relative costs of production and then 
trades with other countries to obtain those other 
goods that are produced more cheaply elsewhere. 
Common barriers to trade are quotas and tariffs, 
which are intended to provide an advantage to do
mestically produced goods by raising the price of 
imported goods. The consequence is generally a 
lower volume of trade and higher prices to con
sumers and domestic producers than would be ob
tained otherwise; resources are misallocated, and 
incomes and consumer surplus are reduced. Table 
2-3 provides the status of data needs and analyses 
necessary to evaluate the costs and benefits of 

Trade in seafood can be hampered by the use 
of "nontariff' trade barriers, also intended to pro
tect domestic interests, including human health. 
Nontariff trade barriers include the enforcement 
of minimum quality standards (e.g. in concentra
tion levels of certain metals or in the methods of 
handling seafood), imposition of import quotas, re
quirement of ""import licenses, .. or restrictions on 
the method of harvest or production. Environmen
tal interests are often enmeshed in trade issues as 
well and can provide effective barriers to trade. 
Perhaps the most publicized example of this is the 
United States' use of trade embargoes against 
Mexican-caught tuna due to the high incidence of 
dolphin bycatch by Mexican tuna vessels. In this 
case, the General Agreement on Tariffs and Trade 
(GATT, described below) ruled that the United 
States was imposing unfair trade conditions on 



Mexican yellowfm tuna products by requiring that 
the byproducts from tuna production be the same 
in both countries. (The West coast regional spot
light article describes the dolphin-safe policy im
posed on U.S. tuna fishermen.) A similar conflict 
exists in the Mexican and U.S. shrimp fisheries; 
U.S. fishermen are now required to use Tnrtle Ex
cluding Devices (TED's) that allow sea turtles to 
escape shrimp nets and thereby avoid drowning, 
while the Mexican shrimp fleet is currently re
quired only to show progress towards implementa
tion of TED· s. 

Free Trade Agreements 

E fforts to reduce barriers to trade are ad
dressed by GAIT and the North American 

Free Trade Agreement (NAFTA), both im
plemented in 1994. NAFTA is intended to reduce 
or eliminate trade barriers between Canada, Mex
ico, and the United States, while the GAIT is a 
multinational agreement. Canada and Mexico are 
relatively substantial seafood trading partners 
with the United States. Pre-NAFTA tariffs on sea
food exported to Mexico from the United States 
were between 0 and 20% while most seafood 
products imported from Mexico and Canada faced 
no tariffs. Under NAFTA, tariffs are either elimi
nated immediately or are scheduled to be phased 
out completely within 15 years. In addition, pro
visions are made to ensure that minimum quality 
standards carmot be used to preclude trade, while 
ensuring that existing health and safety standards 
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Retail Demand for Seafood 

T he ultimate destination of harvested and 
processed fish is the seafood consumer. 

Consumer demand essentially drives the fishing 
industry; consumers' preferences and their willing
ness to pay for fish are major determinants of 
which species are caught and sold in the market
place. Socioeconomic forces in the United States 
over time have undoubtedly influenced the current 

Figure 2-19 
Top ten countries of destination for U.S. seafood exports in 1993, by 

percentage of value. (Total value of edible exports"" $3.1 billion.) 
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A 1993 Department of Commerce report states 

that seafood is one of the "best sales prospects" in 
Mexico (USDOC, 1993a). The opening of ship
ping lines (railroad and highway) between Mexico 
and the United States will allow faster and more 
efficient delivery of fresh and frozen seafood be
tween the two coUntries. The reduction of existing 
trade barriers will make U.S.-produced seafood 
more competitive in Mexican markets, and it 
should ultimately increase the supply of seafood 
exported to Mexico. As Mexican incomes and 
population continue to rise, the demand for sea
food, particularly processed U.S. seafoods, is ex
pected to rise. Consequently, for those fisheries 
with rational fisheries management programs in 
place, the producer surplus of U.S. harvesters and 
processors should increase. 
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Figure2-20 
Real value of imports and exports (edible and nonedible products). 

Economic Status of U.S. Fisheries 1996 • 23 



Overview of the U.S. Fishing Industry 

Table2-3 
Data needs and economic infonnation for trade sector. 

Coverage of data/estimates 
Item Complete Partial By special study 

Volume and value of imports, by 
fishery product and countty of origin 

Volume and value of exports, by 
fishery product and counlly of destination 

Identification ol tariff and 
nontariff trade barriers 

Economic value of losses O.e., lost 
consumer and producer surplus) 
attributable to trade barriers 
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Figure 2-21 
Socioeconomic trends. 

in greater seafood consumption than would other
wise have occurred. That is, it is possible that pref
erences for seafood have been changing over time 
(i.e. the demand curve for seafood may have 
shifted upward). Changes in technology in the har
vest and processing sectors over time increased 
the availability of fresh and frozen seafood to con
sumers, also possibly serving to shift the demand 
for seafood by making it more palatable as well as 
accessible. It is apparent that both demographic 
and socioeconomic changes in the United States 
may continue to contribute to further increases in 
seafood consumption. This provides fishermen 
with incentives to search for new ways to increase 
supply. 

An understanding of the responsiveness of con-
sumers to changes in prices (price elasticity) and 
quality, their willingness to substitute among vari
ous seafood products and other protein sources, 
and their readiness to purchase imported products 
is critical for a number of reasons: 

I) Regulations imposed on U.S. fisheries affect 
the quantity of seafood harvested and the price 
paid for it. Consumer responsiveness to price 
changes plays a large role in determining the im
pact of a regulation on fishermen. If consumers 
can substitute one fishery product for another 
fairly easily, demand is more likely to be price 
elastic; when the price of one fish product in
creases, consumers will purchase a different prod-
uct if they perceive that product to be a close 

makeup of the seafood industry. Population, real substitute for the original one. If demand for a par-
per capita income and ex-vessel prices are three ticular product is relatively price elastic then a reg-

~ ----~-~----~- -factors that economic theorysuggestsshouJd~ex~~--~ -~--ulation that restricts supply_willreduce~ producer__~-~-' 
plain the aggregate demand for seafood. The U.S. surplus more than if demand were price inelastic. · 
population has grown at a rate of about 1% per Thus, understanding consumer demand for seafood 
year over the past 40 years (Fig. 2-21). More con- can help assess whether proposed regulations will 
sumers translates to more total seafood demanded. have the intended effect on commercial fishermen. 
Economic theory also predicts that the quantity de- 2) A full accounting of the impacts of a regula-
manded of a "good" increases as income rises. tion, to assess the net economic benefits, includes 
Real per capita income in the United States has in- the changes in consumer surplus as well as pro-
creased every year and will likely continue to do ducer surplus. Models of consumer behavior to es-
so, indicating that per capita consumption of sea- timate the demand curve for seafood products are 
food should also continue to rise. critical for obtaining reliable estimates of consumer 

The early 1980's ushered in an era of increased surplns and hence, total net economic benefits. 
public awareness of the health benefits associated 3) A basic understanding of consumer demand 
with consuming seafood; these benefits were for seafood is necessary for predicting how con-
widely publicized by the industry and the media sumers react to both positive and negative infor-
and were even promoted by the Federal govern- mation. For example, as the seafood safety issue 
men!. As consumers became aware of these health becomes increasingly important, models of retail 
benefits, their preferences may have shifted away demand for seafood could assist government regu-
from beef and chicken towards seafood, resulting lators and the industry in understanding how con-
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sumers respond to perceived and actual risks, and 
how they might be influenced in the marketplace. 
From a public policy standpoint, this is especially 
important for determining how best to minimize 
consumer risk from seafood consumption and for 
detennining potential losses in consumer surplus 
due to contaminated seafood (e.g. from oil spills 
or outbreaks of diseases in harvest areas). From an 
industry standpoint, models of retail demand yield 
information on which advertising strategies might 
be most effective in inducing consumers to pur
chase more seafood (or to convince new consum
ers to try seafood). For example, local 
supermarket advertising of price reductions might 
be more effective at stimulating demand than ge
neric advertising of all seafood by the industry. 

4) Demand studies can reveal seasonal varia
tions and identify critical substitute products, in
formation useful in determining the impact on 
consumers of a regulation imposed on a particular 
species or fishery, or the impact of a seasonal clo
sure of a fishery. 

While few data currently exist on the retail de
mand for seafood (Table 2-4), aggregate measures 
yield some information on gross trends. Per-capita 
consumption of all seafood rose steadily from 
1983 to a peak in 1987 at 16.2 pounds per person 
(Fig. 2-22). Since then, there have been slight de
creases in per-capita consumption of all seafood, 
but consumption of fresh and frozen seafood has 
been increasing since 1990, to 10.2 pounds per 
person in 1993. During the same time period, sea
food prices, as measured by the consumer price 

·--indexfor fish;have-climbed·steadily;remaining __ _ 

above the average price of both poultry and meat 
since 1985 (Fig. 2-23). This suggests that the "av
erage" consumer is purchasing increasingly more 
seafood despite higher prices, and it may indicate 
that the demand for seafood has increased over time. 

American consumers are eating more and more 
meals away from home; expenditures on food 
eaten away from home have increased at about 
2% per year since 1983 (USDA, 1993). Accord
ing to a nationwide pilot study of seafood con
sumption performed in 1993 for NMFS, 44% of 
shellfish consumption and 29% of fmfish con
sumption occurs in restaurants or establishments 
outside the home (NFI, 1994). Thus, if the trend 
toward eating out continues, seafood consumption 
will also likely increase. 

The benefits of achieving economic sustainabil
ity of fisheries would extend to the retail sector. 

Overview of the U.S. Fishing Industry 

For example, a consistent supply of fish is cited as 
the biggest problem with "sourcing," or obtaining, 
seafood in a 1994 survey of more than 13,000 res
taurants (Anonymous, 1994). While aquacultural 
products, typically produced with less seasonal 

Seafood Safety 

Seafood safety is an important issue facing the processing sector. 
Seafood processing is unique among food setvices because a wide 
range of species and products are handled, each with its own contami
nation and spoilage risks. Fish and shellfish contamination can arise 
from: bacteria and viruses from harvest waters, naturally occurring ma
rine toxins; chemicals and elements in the water (i.e. mercury, lead, cad
mium, PCB's, dioxins, and pesticides), and improper handling. In 
addition, establishment and enforcement of seafood safety standards 
are complicated by the wide variety of hatvesting, handling, and pro
cessing methods. 

Seafood processing quality is jointly overseen by the FDA, the Envi
ronmental Protection Agency (EPA), and NMFS. Regulation relies on 
mandatory, but periodic, inspections of seafood plants (by FDA) and on 
voluntary inspection and certification setvices (by NMFS). Infrequent vi
sual inspection is inadequate for seafood because most contamination 
common to seafood cannot be detected this way. Therefore, the FDA 
and NMFS have proposed new methods for regulating the processing 
and wholesaling of seafood, collectively called HACCP, for Hazard Anal· 
ysis of Critical Control Points. HACCP is a risk assessment system that 
identifies and regulates critical points of the production process prone to 
contamination or spoilage. Under this program, domestic processors, 
distributors (packers, repackers, wholesalers, and warehouses), im
porters (and therefore foreign processors shipping to the United States), 
and at-sea processors are required to develop and implement HACCP 
plans. 

The impacts of HACCP on the industry are as yet unclear. However, 
the FDA has identified and quantified some of the expected benefits 

--and costs of using-HA<X:P principles;-Some of the-benefits are: -1)-re---- - - - ---
duced seafood-related illnesses, 2) decreased consumer anxiety, 3) in· 
creased nutritional benefits from increased consumption, and 4) 
reduction in resources used to combat negative perceptions of seafood. 
The value of experiencing fewer illnesses as a result of a better seafood 
supply is estimated to be between $15 and $75 million; the value of 
fewer deaths as a result of positive health benefits associated with con-
suming more seafood (e.g., less cardiovascular disease) is estimated to 
be $3 to $14 billion. 

The costs of compliance identified by the FDA include: 1) the cost of 
retrofitting equipment, 2) cost of corrective actions when problems are 
identified, 3) personnel training costs, 4) monitoring costs associated 
with ensuring desired safety levels are achieved, 5) the purchase of 
new equipment such as temperature indicators and recorders, 6) the ini· 
tial cost of creating a HACCP plan; and (7) the ongoing cost of 
recordkeeping. The FDA projects that implementation of HACCP will 
cost the average plant $24,000 in the first year, and $15,000 each suc
ceeding year. In the aggregate, FDA estimates a total cost of $103 mil
lion in the first year and $65 million per year in the following years. 
These costs do not include those of domestic repackers and ware
houses or to foreign processors. 
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Table2-4 
Data needs and economic information for retail sector. 

Coverage of data/estimates 
Item Complete Partial By special study 

Quantity purchased, and unit price paid, 
for seafood products and substitute goods II" 

Socioeconomic characteristics of consumers II" 

Estimation of demand curves and consumer 
surplus, by seafood product or fishel)' II" 
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Per capita consumption of fish and shellfish. 
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Consumer price index (CPI) for fish, poultry, and meats. 
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variation than open-access fisheries, may help 
ease this problem, fisheries regulations that result 
in an increased, steady and predictable supply of 
fresh product will assist the industry. 

THE U.S. RECREATIONAL 
HARVEST SECTOR 

F ishing is considered recreational when 
pleasure, amusement, relaxation, and/or 

home consumption or subsistence are the primary 
motivations (USDOC, 1994). Marine recreational 
fishing is defmed by NMFS as "'any fishing in ma
rine waters that does not result in the sale or barter 
of all or part of the fish harvested".7 In contrast, 
commercial fishermen generally harvest for pay. 
By definition, the recreational and commercial 
fishing sectors are considered mutually exclusive 
user groups. However, the recreational and com
mercial fishing sectors are interdependent and 
have much in common: 1) both groups depend 
upon a renewable fishery resource and thus bene
fit from a healthy ecosystem, 2) both groups often 
fish for the same species, and 3) services like ice, 
repairs, equipment sales, and dockside facilities 
support both the commercial and recreational fish
ing sectors (Radonski eta!., 1986). Thus, policies 
aimed at regulating one group almost always im
pact the other and often affect other sectors of the 
marine fishing industry. 

Assessing the net economic benefits from vari
ous allocation scenarios requires the estimation of 
anglers' consumer surplus (ACS), commercial 
fishermen's producer surplus, and, theoretically, 
the consumer surplus for commercial catch as 
well. Estimation of the consumer surplus of recrea
tional fishermen is not simple, nor are the appro
priate data typically available. However, advances 
in recreational demand modeling have been made 
in the past decade, and estimates of the value of 
several components of the recreational fishing ex
perience are available for some fisheries. For ex
ample, recreational demand models have been 
used to estimate the value of access to recreational 
fishing, the value of individual trips, and the ef
fect of water quality and catch rate changes on the 
value of recreational fishing. These models can be 
used to estimate the impact on anglers of a sea
sonal closure, the implementation of or a change 
in bag limits, or a minimum size limit on fish kept. 

7Adopted by NMFS in February 1993. 



Various techniques have been developed to es
timate ACS, and fishery managers are recognizing 
that these estimates provide valuable information. 
Importantly, managers are acknowledging that ex
penditures on recreational fishing do not measure 
the value of the recreational fishing experience to 
anglers (Chapter 1 discusses the difference be
tween economic impact analysis and cost -benefit 
analysis). As the issue of allocation of scarce fish
ery resources becomes increasingly important, bet
ter data and models will be needed to more 
accurately estimate the economic value of this im
portant sector of the fishing industry (Table 2-5 
describes the current status). 

Toward this end, a comprehensive study of an
glers from New York to Florida was recently con
ducted by the University of Maryland, NMFS, 
and the Environmental Protection Agency (EPA) 
(McConnell and Strand, 1994). Among other 
things, this study estimates the annual value of ac
cess to saltwater fishing in each of the coastal 
states, the value of 2-month access, and the value 
of improved catch rates to anglers. A main objec
tive of the study was to compare two methodolo
gies used in recreational demand analysis (i.e. 
contingent valuation (CV) and random utility 
models (RUM)) and to evaluate the impact of the 
models on estimates of the value of recreational 
fishing. 

Estimates of anglers' aggregate "willingness to 
sell" their rights to fishing for one year (data were 
collected in 1988-89) ranged from $77 million in 
Georgia to over $1 billion in Florida using the CV 

Overview of the U.S. Fishing Industry 

Table 2-5 
Data needs and economic information for recreational sector. 

Item 

Number of anglers, by fishery 

Travel costs and expenditures 
on recreational fishing trips 

Socioeconomic characteristics of anglers 

Economic value (i.e., consumer 
surplus), by fishery 

Coverage of data/estimates 
Complete Partial By special study 

mercial harvest revenues for summer flounder in 
New Jersey in July and August of 1988 were 
$644,200 (recall that revenues do not measure pro
ducer surplus; revenues less variable costs would 
yield a measure of PS). While the two values are 
not directly comparable (e.g. commercial reve
nues are an overestimate of PS and do not include 
measures of the consumer surplus gained from 
summer flounder consumption), it is clear that in 
some fisheries, the value of the recreational sector 
may approach or exceed that of the commercial 
sector. Overall, the study demonstrates that 1) ro
bust estimates of the recreational value of marine 
fishing can be obtained using a number of meth
ods and 2) the value of recreational fishing is 
often quite high. 

CoNCLUSIONS 

. . ::,~0!e~U~~:~~;;~~~~:;:'~a~;~~3es~ill:n- .. ----~:~:!:~!ees!~~::~g~:~::~:~~~~:i:~~~- . -

in Delaware to $888 million in Florida. The study trol access to fishery resources provide fishermen 
also estimates anglers' willingness to sell their with the incentive to harvest in the least-cost man-
fishing rights for a 2-month period, a scenario ner. The key to effective fisheries management is 
which might occur if a fishing area was closed to design and implement strategies that induce 
temporarily due, for example, to an oil spill. As long-run optimal choices of capital, labor, and 
would be expected, average willingness to sell val- other inputs. Support for the changes necessary to 
ues were lowest between November and Febru- achieve economically sustainable fisheries is em-
ary, and were highest in July and August; people bodied in NOAA's Strategic and Implementation 
need greater compensation to give up fishing when Plans (US DOC, 1996), both of which include spe-
the weather and catch rates are more favorable. cific initiatives and activities critical for effective 

To demonstrate the usefulness of these models implementation and analysis of controlled access 
to policy makers, estimates of the willingness to systems. Doing so will ensure that resource rents, 
pay to avoid a summer flounder moratorium by dissipated under open-access, are captured, and 
state and by 2-month period were calculated. An- benefits to the Nation are maximized. 
glers were found to be willing to pay as much as Regardless of the management schemes cho-
$5.7 million to avoid the moratorium in New Jer- sen, fishery managers need to be able to deter-
sey during July and August. In comparison, com- mine the change in net economic benefits for each 
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user group to allocate scarce resources or to evalu
ate the effect of various regulations on stakehold
ers. It is critical to evaluate the producer surplus 
of fishermen, wholesalers and processors, and the 
consumer surplus of recreational anglers and sea
food consumers. Understanding the decision-mak
ing behavior of commercial and recreational 
fishermen is a key to understanding how regula
tions will affect them and the fish stocks. This re
quires systematic collection of the relevant 
economic and sociological data, an improved un
derstanding of the relevant markets for seafood 
products (wholesale, processing and retail) as well 
as the linkages between these markets, develop
ment of useful indicators of economic health that 
can be tracked over time and fisheries, and further 
development and application of appropriate mod
els. Better data and models would give NOAA the 
ability to estimate the costs and benefits of regula
tions on a variety of user groups. All these import
ant pieces of information are critical for making 
defensible management decisions. 
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THE COMMERCIAL GROUNDFISH 
HARVESTING SECTOR 

Introduction 

T he domestic groundfish fishery in the U.S. 
EEZ off Alaska has become an important 

part of the total U.S. fishing industry. With a total 
catch of 2.1 million metric tons (t), a retained 
catch of 1.8 million t, and an ex-vessel value of 
$414 million in 1993, the domestic Alaska 
groundfish fishery accounted for 45% of the catch 
and 12% of the ex-vessel value of the catch off 
U.S. shores. The value of the resulting fisheries 
products after primary processing was $1 billion, 
and the value of the exports from this fishery ex
ceeded $800million in i993, aboui 28% of ihe 
value of total U.S. exports of edible fishery products. 

Two principal objectives of the Magnuson Fish
ery Conservation and Management Act of 1976 
(MFCMA) were to maintain healthy fishery re
sources or to rebuild fishery resources to healthy 
levels and to rep lace the foreign ftshiog and pro
cessing operations with domestic operations. The 

-oome8tic-Alaskl.-grounofish-fishery-has-met-both
objectives with great success. Relatively conserva
tive fishery management policies have resulted in 
the following: maintenance of high levels of pro
ductivity for most groundfish species, improve
ments in the condition of the fishery resources 
that had been overexploited by foreign ftshing 
fleets, and relatively stable catch levels. At the 
same time, aggressive development policies re
sulted in the rapid displacement of the foreign fish
ery by the domestic fishery. 

Unfortunately, the same fishery management 
process and regimes that were successful in meet
ing those two objectives not only allowed but en
couraged fishermen and processors to make a 
variety of decisions that substantially increased 
the difference between the actual and potential val
ues of the Alaska groundfish fishery to the Nation. 
Specifically, these decisions resulted in excessive 
investment in harvesting and processing capacity, 

excessive bycatch of nongroundfish species, ex
cessive discard of groundfish, reduced product 
quality and value, and more hazardous working 
conditions. These management successes and fail
ures in the domestic Alaska groundfish ftshery are 
the topics of this chapter. 

The Overall Management Regime 

T he domestic Alaska groundfish fishery is a 
regulated open-access fishery. The man

agement regime is specified in two Fishery Man
agement Plans (FMP's). The Gulf of Alaska 
(GOA) FMP and the Bering Sea/Aleutian Islands 
(BSAI) area FMP, developed by the North Pacific 
Fishery Management Council (NPFMC), became 
effective in 1978 ancl1982, respectively. 

Under each FMP, the total allowable catch 
(TAC), acceptable biological catch (ABC), and 
overfishiog level are established annually for each 
species or species group and area. Some TAC's 
are subdivided by season, area, or user group. 
There are also by catch limits for crab, Pacific hali
but, and Pacific herring in the BSAI area and for 

----Pacific-halibut in-the-GOA-.-The-bycatch-limits-or--
prohibited species catch (PSC) limits are appor
tioned annually among individual groundfish fish
eries as defmed by gear type, target species, area, 
and season. 

An extensive program has been established to 
monitor the attainment of TAC's, ABC's, over
fishiog levels, and PSC limits. This program in
cludes: 1) at -sea and on-shore observer coverage 
that varies with the size of the fishing vessel and 
the level of production of a processor, 2) weekly 
reports by all groundftsh processors, 3) daily re
ports by processors and observers when neces
sary, and 4) fish tickets for all fishing vessels that 
land unprocessed groundfish in Alaska. 

Generally, before the TAC for a particular 
groundfish species is taken, the fishery is closed 
for the remainder of the year or season. At that 
point, the species can be taken only as bycatch in 
other groundfish fisheries. (This region's spotlight 
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Figure 3-1 
Groundfish catch in the commercial fisheries off Alaska by ~pecies, 1984-93. 

article discusses the economics ofbycatch). Once 
the TAC is taken, the species cannot be retained 
in any groundfish fishery. Finally, before the ABC 
and overfishing level are reached for a species, 
time/area closures or complete closures are im
posed on any fishery that is expected to take a sig
nificant amount of that species as bycatch. The 
attainment of a PSC limit within a fishery also 
closes that fishery for the reminder of the year or 
season for a specific area or imposes a specific 
time/area closure. 

In both the BSAI area and the GOA, PSC lim
its for Pacific halibut, have closed some domestic 
fisheries well before their groundfish quotas have 
been reached. In some instances, these closures re
sulted in a redistrib~tion of catch among ground
fish fisheries. However, in other cases, the 
closures have prevented some TAC's from being 
used fully. 

The combination of relatively conservative 
TAC's, relatively effective catch and bycatch 
monitoring systems, and closures to enforce the 
TAC's, ABC's, overfishing levels, and PSC limits 
has contributed to meeting the goal of maintaining 
healthy groundfish resources and preventing 
overfishing. 

Management Successes 

During the 10-year period of 1984-93, the 
groundfish resources off Alaska have 
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been generally healthy, total catch has been rela
tively stable at a high level, and the domestic fish
ery developed rapidly and completely displaced 
the foreign fisheries in the U.S. EEZ off Alaska. 
In terms of these three results, the groundfish fish
ery off Alaska has been managed successfully. 

During 1984-93, total groundfish catch ranged 
between 1.9 and 2.4 million t, and in 8 of I 0 years 
catch was within about 5% of2.0 million t (Fig. 3-
1). The catch estimates for 1991-93 are based on 
the method that is used currently to estimate 
groundfish catch. Had the current method actually 
been used in 1991 and 1992, several fisheries 
would have been closed earlier in the year and 
total catch would have been reduced. Total catch 
peaked in 1991, in part due to a change in the 
method used to estimate total catch. 

Catch by species group has been less stable 
than total catch. Walleye or Alaska pollock has 
been the dominant species in the commercial 
groundfish catch (Fig. 3-1). For the 1984-93 pe
riod, annual pollock catches ranged from 1.3 to 
1.7 million t and accounted for 66.3-75.5% of the 
total groundfish catch, and each year the direction 
of change in total catch was the same as that of 
pollock. Pollock, Pacific cod, and flatfishes com
prised 92% of the total1993 catch. Other import
ant species are sablefish, rockfishes, and Atka 
mackerel. Although the majority of the catch of 
each of the dominant species is taken by vessels 
targeting on that species, large amounts of many 
species are taken as bycatch and discarded. 
Groundfish discards were estimated to be about 
350,000 tin 1993. Estimates of total catch includ
ing discards are used to set and monitor TAC's. 

The combination of relatively stable total catch 
and rapid development of the domestic fishery 
was possible only because there was a large for
eign fishery that could be replaced. The Alaska 
groundfish fishery changed from a foreign-domi
nated fishery in 1984, to a predominantly joint
venture fishery, with domestic fishing vessels 
delivering catch directly to foreign at-sea process
ing vessels during 1986-88, and fmally to a fully 
domestic fishery in 1991 (Fig. 3-2). Catch in the 
domestic fishery increased from 3.2% of the total 
in 1984 to 100% in 1991. 

Trawl, hook and line, pot, and other gear are 
used in the domestic Alaska groundfish fishery. 
Annual landings and real ex-vessel values for vir
tually every gear group and species increased dra
matically from 1984 to 1993 (Table 3-1). For the 



10-year period as a whole, about 93% of the total 
landings were taken with trawl gear but only 76% 
of the real ex-vessel value was accounted for by 
trawlers because hook and line gear is used more 
for higher valued species. Most species are har
vested predominately by one type of gear, which 
typically accounts for 90% or more of the land
ings. The one exception is Pacific cod, where in 
1993, 57.8% of the catch was taken with trawl 
gear, 36.4% of the catch was caught with hook 
and line gear, and over 5% of the catch was cap
tured with pots or traps. 

The contribution of the groundfish fishery to 
the total ex-vessel value of all domestic fisheries 
off Alaska increased from 5.4% in 1984 to 34% in 
1993 compared to 33% for Pacific sahnon and 
27% for shellfish. Groundfish replaced Pacific 
salmon as the highest valued commercial fishery 
off Alaska in 1991. The increase in the real ex-ves
sel value of the domestic fishery in 1992 (Fig. 3-
3) was due to an increase in landings and in real 
ex-vessel prices, which included a 40% increase 
in the price of pollock. The price increases in 
1992 appear to have been caused by an overreac
tion to increased uncertainty concerning the world 
supply of surimi. Surimi, the dominant pollock 
product, is an intermediate fish-paste product that 
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Figure 3-2 
Groundfish catch in the commercial fisheries 

off Alaska by fishery, 1984-93. 

Table3-1 
Landings and real ex-vessel values in the domestic Alaska groundftsh fishery 1 

by area, gear, and species, 1984-93, quantity (round weight) and value. 

is used to produce simulated shellfish and meat Quantity (1,000 t round weight) Value (million dollars) 
Hook and line Trawl All Hook and line Trawl All 

products. The subsequent price corrections and a 1984 9.8 52.6 63.2 8.0 21.8 30.3 
weaker Japanese economy more than offset most 1985 13.4 98.3 114.7 18.6 23.8 46.3 
of the price increases that had occurred in 1992. 1986 23.9 134.2 167.7 29.6 29.0 67.4 

1987 42.5 362.4 407.3 51.4 84.3 137.8 
The domestic fishery is a multispecies fishery 1988 41.2 759.8 803.7 69.2 159.6 231.0 

i 
! 
I_ 

in which the fishing vessels differ by size, owner- 1989 50.2 1,301.8 1,352.6 61.3 250.5 312.1 
----sliip, gear, ana mooeiif operation. The vessels ________ --1990--86,8---1;715,2----1;811o2-----67;8- -- -323,7-- --395,1-- ------' 

th 
· . · th. f. h . I th fr 1991 99.6 1,575.0 1,691.4 84.8 313.2 406.1 

at participate m 1s 1s ery range m eng om 1992 146.0 1,865.2 2,037.3 97.5 449.5 558.4 
less than 15m to more than 150m and include 1993 105.6 1,721.0 1,838.6 77.5 253.0 335.1 

02 

a 

Even though groundfish landings were increasing 
(S1->S2), demand was increasing as well (01->02), 
and the real ex-vessel price increased (P1->P2). If 
demand had increased more than supply, the price 
would have increased. 

1 Source: NMFS office of the Pacific Marine Ashel'ies Commission. 

vessels that only catch fish, vessels that catch and 
process fish, and vessels that only process fish. 
Their owners range from independent fishermen 
who operate their own vessels to corporations that 
operate multi-vessel fleets. 

The development of the domestic fishery 
would not have been possible without the substan
tial increases in harvesting capacity that occurred 
through increases both in the number of vessels 
participating in the fishery and in the average ca
pacity of the vessels. The latter increases in capac
ity occurred due to improvements in fishing gear 
(including electronics), increases in vessel size, 
and an increase in the percentage of vessels using 
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Figure 3-3 
Domestic fishery real ex-vessel value of the 
catch off Alaska by species group, 1984-93. 
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Figure3-4 
Number of trawl vessels in the domestic 

groundfish fishery by length class, 1986-93. 

trawl gear. Estimates of the number of fishing ves
sels by length class are presented in Figures 3-4 
and 3-5 for trawlers and for hook and line vessels, 
respectively. Both graphs reveal the peak in num
bers of fishing vessels in all length classes in 
1991-92 (except for 85-134 ft trawl vessels, 
which peaked in number in 1989, and> 184ft 
hook-and-line vessels which peaked in 1990). 
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Excess Harvest Demand 
and Associated Problems 

F ishery management and development pro
grams were successful in increasing the 

amount of fish allocated to domestic fishermen 
and processors. Increases in the domestic demand 
to harvest and process Alaska groundfish enabled 
the domestic fishery to displace the foreign and 
joint venture fisheries rapidly. This displacement 
provided increased employment and income op
portunities for those involved in harvesting, pro
cessing, and marketing Alaska groundfish and for 
those in support sectors and communities. The es
timates of the ex-vessel, processed product, and 
export values for the domestic fishery as pre
sented in this chapter provide measures of the 
magnitudes of these opportunities. However, 
when the increased domestic demand to harvest 
fish could not be met by reductions in the quotas 
for the foreign and joint venture fisheries, there 
was excess domestic demand to harvest fish. That 
is, the domestic groundfish fishery had developed 
the ability and desire to use more fish of some spe
cies than was permitted by the catch quotas. 

Excess demand and the associated problems oc
curred before the domestic groundfish fishery was 
able to use fully many of the groundfish TAC's. 
By the mid-1980's, there was excess demand for 
sablefish as a target species and for halibut and 
crab as bycatch species. There are several reasons 
why sablefish was the first groundfish species for 
which there was excess domestic demand. Sable
fish was a relatively high-priced species, the 
larger vessels in the halibut fleet could enter the 
sablefish fishery at a relatively low cost, decreases 
in the length of the halibut fishing season pro
vided an added incentive for those vessels to be
come more active in the sablefish fishery, 
sablefish had some of the smallest TAC's, and in 
addition to the hook and line gear similar to that 
used in the halibut fishery, pot gear conld be used 
to harvest sablefish very effectively. The excess 
demand for the bycatch species occurred because 
the domestic fisheries for crab and Pacific halibut 
were developed fully which meant that crab and 
halibut bycatch in the groundfish fishery de
creased catch in the domestic crab and halibut 
fisheries. 

To address the problem of excess demand for 
sablefish, the NPFMC apportioned the sablefish 
TAC's by gear type first in the GOA and then in 



the BSAI area. This response did not prevent sub
sequent increases in the excess demand for sable
fish. To address the excess demand for crab and 
Pacific halibut, the NPFMC imposed halibut by
catch limits in the GOA and later established hali
but and crab bycatch limits for the BSAI 
groundfish fishery. This response partitioned the 
quotas for Pacific halibut and crab between 
groundfish fishermen and crab and halibut fisher
men, but it did not eliminate the excess demand 
for crab and halibut as bycatch in the groundfish 
fishery. 

As domestic harvesting and processing capac
ity continued to increase, excess demand in
creased and became a more serious problem for 
some species and a new problem for other species. 
fu the absence of an efficient mechanism either 
for eliminating the excess demand or for allocat
ing the TAC's among competing fishermen, there 
have been a number of undesirable effects. These 
effects include: I) increased incentives to expand 
harvesting and processing capacity because fisher
men raced against each other to catch fish before 
the quotas were taken and the fisheries were 
closed for the year, 2) reduced season lengths, 
3) increased harvesting and processing costs, 
4) decreased product quality and value, 5) in
creased NPFMC efforts were focussed on alloca
tion issues as opposed to setting TAC's, 
6) increased cost and complexity of fishery man
agement, and 7) decreased stability for the indus
try and dependent communities. 

The utilization rate for at -sea processors pro
vides one measure of excess harvesting and pro
cessing capacity. The at-sea processors include 
catcher-processors and motherships; the latter are 
vessels that only process fish caught by catcher 
vessels. The weekly utilization rates depicted in 
Figure 3-6 are defined as the number of at-sea pro
cessors operating during a week as a percentage 
of the number of at -sea processors that partici
pated in the fishery that year. In 1988 and 1989, 
there was substantially Jess seasonality in the 
weekly utilization rates and both the minimum 
and maximum rates were higher than in the more 
recent years. Annual utilization rates, defmed as 
the number of at-sea processor weeks during a 
year as a percentage of the maximum possible 
number of processor weeks, were calculated for 
1988 through 1993. Consistent estimates were not 
possible prior to 1988 because there were Jess in
clusive reporting requirements before 1988. The 
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Figure 3-5 
Number of hook and line vessels in the domestic Alaska 

groundfish fishery by length class, 1986-93. 
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Figure3-6 
Weekly utilization rate for at-sea processors in the domestic 

Alaska groundfish fishery, 1988-93. 

annual utilization rates are as follows: 1988, 50.4; 
1989, 61.2; 1990, 57.2; 1991, 53.2; 1992, 48.7; 
1993, 44.3. 

It is not clear what utilization rate would consti
tute full utilization of the available at-sea proces
sor fleet because some time is required to off-load 
processed products, rotate crews, resupply ves
sels, and conduct periodic maintenance. However, 
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the annual decline in the utilization rate from 
1989 through 1993 suggests that excess capacity 
was increasing during that period. A comparable 
statistic was not used for on-shore processors be
cause they are more likely to be involved in other 
fisheries when they are not processing groundfish. 

Another measure of excess capacity is the per
cent of weeks that catch was less than 25% of the 
maximum weekly catch each year. The values for 
this measure of excess capacity are as follows: 

Other All 
Pollock groundfish groundfish 

1990 15.4 17.3 15.4 
1991 53.8 23.1 50.0 
1992 53.2 23.1 40.4 
1993 65.4 28.8 61.5 

A higher value indicates less stable weekly lev
els of catch during a year or increased excess ca
pacity. The largest increase in excess capacity 
occurred in 1991 but a significant increase also 
occurred in 1993. 

A measure both of the increase in excess capac
ity and of its effects is provided by the decreases 
in season lengths. In 1988, most of the BSAI area 
fisheries were open to the domestic fishery for 12 
months. However, by 1993, few fisheries were 
open more than 6 months, and some of the largest 
fisheries were open for a much shorter period. For 
example, the open-access BSAI pollock fishery in 
1993 lasted only 68 days for at-sea processors and 
only 100 days for trawlers delivering to on-shore 
processors. The Community Development Quota 
pollock fishery in the BSAI area lengthened the 
season for the few vessels that participated in that 
fishery. The Pacific cod fishery was open to trawl
ers and fixed-gear vessels 97 days and 130 days, 
respectively, in 1993. In the GOA, many of the 
area and season-specific apportionments of the 
TAC's were taken in less than 30 days in 1993. 

There is general agreement that the race for 
fish has increased costs significantly, but esti
mates of the increases are not available. When 
fishermen race against each other to harvest fish 
before the fishery is closed by a quota for a target 
or bycatch species, harvesting and processing 
costs increase for the following reasons: increases 
in variable costs for fishermen and processors, in
creases in bycatch and discards, and decreased 
safety. 

34 • Economic Status of U.S. Fisheries 1996 

The race for fish also tends to decrease product 
value due to: 1) decreases in catch quotas, 2) de
creases in the utilization of catch, 3) decreases in 
product quality due to handling, 4) decreases in 
the ability to take advantage of seasonal or ran
dom changes in consumption patterns and prices, 
5) decreases in the ability to take advantage of sea
sonal differences in product quality, and 6) de
creases in the ability to produce consistent 
quantity and quality throughout the year for prod
ucts that do not have a highly seasonal demand. 
Catch utilization and product quality are reduced 
because less time is available to use the catch 
fully, to use fishing methods that increase the per
centage of usable catch, or to maintain product 
quality. There is general agreement that the race 
for fish has decreased product quality and value, 
but estimates of the reductions are not available. 

Typically, the NPFMC has five 5-day meetings 
each year. Setting TAC's has been a principal 
topic for only two meetings each year. It is esti
mated that the NPFMC spent only six of its 25 
meeting days per year, or about 24% of its time, 
setting TAC's. The remainder of the time gener
ally was spent on allocation issues. The NPFMC 
has submitted more than 60 amendments for the 
BSAI area and GOA FMP's combined. Many of 
the amendments address allocation issues. These 
amendments include: bycatch management mea
sures including the PSC limits discussed above, di
rect apportionments ofTAC's among gear groups 
or between vessels fishing for on-shore and at-sea 
processors, controls on the utilization of ground
fish catch, the apportionment of part of some 
TAC's to groups of Native coastal communities in 
Western Alaska (Community Development Quo
tas (CDQ's)), and ITQ's for the fixed-gear sable
fish and halibut fisheries. 

The annual budgets and number of employees 
in terms of full-time equivalents (FTE' s) for the 
Fishery Management Division of the NMFS 
Alaska Regional Office provide measures of the 
increases in the complexity and cost of managing 
the Alaska groundfish fishery. The Management 
Division is principally but not exclusively in
volved with groundfish management, and there 
are management costs beyond those of that divi
sion, such as: the Alaska Fisheries Science 
Center's observer program and biological and eco
nomic analysis programs, Enforcement, General 
Counsel, and the NPFMC. Therefore, the Manage
ment Division budget and the number of FTE's 



provide useful but not complete measures of man
agement costs. The following are the Fishery Man
agement Division budgets in real (1987) dollars 
and PTE's by fiscal year. 

Year 

1990 
1991 
1992 
1993 
1994 

Budget 

$1,028,700 
$1;318,800 
$1,541,200 
$1,916,600 
$1,613,300 

FI'E 

9.8 
13.3 
18.8 
22.3 
25.0 

As the excess demand to harvest and process 
fish increases, the potential is increased that the 
planned participation in the groundfish fishery by 
a fisherman, fishing company, processor, or com
munity will be preempted by participation by oth
ers. The inability to plan with any certainty the 
level and thning of participation in the groundfish 
fishery hnposes costs on all participants. Esti
mates of these costs are not available. 

Conclusions 

The Alaska Regional Report 

provides fishermen with incentives to make deci
sions that are not in the best interest of either the 
fishennen as a group or the Nation, indirectly in
creasing costs and decreasing benefits. As excess 
capacity increases, the following also increase: 
conflicts among fishermen, conflicts between fish
ennen and other interest groups, the magnitude of 
the adverse effects of the collectively incorrect de
cisions made by individual fishennen, and the 
complexity, intrusiveness, and cost of fishery 
management. 

There are a number of related reasons why 
there has been inadequate response to the prob
lems associated with regulated open-access fish
ery management. First, the severity of the 
problems has not been recognized fully or in a 
timely manner by those who influence or establish 
fishery management measures. Second, there has 
been a tendency to use a piecemeal approach to 
implementing traditional management measures. 
This approach addresses individual symptoms of 
the problem and has prevented more complete 
consideration of management measures that ad
dress the source of the problem. Third, the ex-
pected change in the distribution of the net 

T he fishery management and development 
economic benefits from the fishery was often con

regimes for the groundfish fisheries off 
sidered to be more hnportant than the expected Alaska have been successful in that the ground-
change in the magnitude of net economic benefits 

fish resources are generally healthy, total catch 
to the Nation. Finally, uncertainty concerning the 

has been relatively stable, and the domestic fish-
biological, ecological, economic, and social ef

ery has displaced the foreign and joint venture 
fects of alternative management actions, including fisheries. These two regimes have been substan-
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and the rest of society. The distribution of catch 
between such user groups can be measured, and it 
is usually quite obvious to a group when its share 
of the catch has either decreased or not increased 
enough. Unfortunately, it is much more difficult 
to measure the distribution of catch between fish
ermen who generate substantial net economic ben
efits from their catch and those who do not. 
Therefore, the loss to society of not having the for
mer fishermen harvest a larger share of the TAC's 
often is ignored even though this is potentially a 
major source of foregone net economic benefits 
from the domestic Alaska ground fish fishery. That 
is, the differences in performance among individ
ual fishermen or fishing operations and the import
ance of allocating fishery resources to the fishing 
operations that can use them most productively, 
hence maximizing net economic benefits, have 
not been adequately recognized. 

The tendency to use traditional management 
measures in a piecemeal manner to address the 
symptoms of the problem exists for several rea
sons. First, fishery managers and fishermen are 
more familiar with traditional command-and-con
trol management measures than with market-ori
ented measures. Second, the separate symptoms 
of the basic underlying problem often have been 
recognized and focused on independently; there
fore, the search for a solution has been limited to 
the solutions that appear to address the most im
mediate symptom of a more pervasive problem. 
Third, with the Regional Fishery Management 
Council process, it is difficult to make large or 
once-and-for-all decisions that are required toes
tablish a market mechanism to allocate the use of 
fishery resources. This difficulty exists in part be
cause the MFCMA prevents the government from 
either selling the use rights associated with mar
ket -oriented measures or collecting fees from 
those who are given such use rights. Finally, con
cerns about the effectiveness and cost of enforc
ing market-oriented management measures have 
put into question the expected net economic bene
fits of such measures. 

The magnitude and distribution of net eco
nomic benefits of a fishery determine its value to 
the Nation. However, there is no scientific or ob
jective basis on which to determine, for example, 
whether a management measure that decreases net 
economic benefits but has a beneficial distribution 
effect would increase the value of the fishery to 
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the Nation. In fact, there is neither a scientific nor 
objective basis for determining whether a specific 
change in the distribution of benefits by itself is 
beneficial. Unfortunately, the ability to consider 
alternative measures to meet the distribution ob-. 
jectives of the dominant interest groups, but at a 
lower cost to other groups or the Nation, was de
creased when interest groups lost sight of their dis
tribution objectives and became wedded to a 
particular solution. 

Uncertainty concerning the biological, ecologi
cal, economic, and social effects of alternative 
management actions, including no action, has de
creased the scientific basis for any decision. Due 
to this uncertainty, arguments of convenience can 
be used to support or oppose almost any manage
ment measure regardless of the actual objectives 
of the proponents or opponents of the measure. 
An additional effect of the uncertainty has been an 
increased reluctance to use nontraditional 
management measures such as market-ori
ented instruments. 

A careful evaluation of the tradeoffs between 
traditional and market-oriented management mea
sures is required to identify the appropriate mix of 
management measures for a particular fishery. In 
making such an evaluation, it should be recog
nized that many management problems have a 
common source and, therefore, reducing one prob
lem could simultaneously reduce several other 
management problems. When problems are 
looked at individually, the synergy among solu
tions and benefits is ignored, and the evaluation of 
the tradeoffs tends to be biased in favor of tradi
tional management measures. 

An inability to respond more effectively to a 
range of fishery management problems is ex
pected to continue to increase the costs and de
crease the benefits of the fishery and, therefore, 
reduce the value of the fishery to the Nation. Eco
nomic analyses of the management issues ad
dressed by the NPFMC have clarified and 
broadened the objectives for fishery management, 
improved the estimates of the magnitudes and dis
tributions of net economic benefits for alternative 
management actions, and resulted in an increased 
understanding of the nature and sources of the 
management problems. However, such analyses 
are just one of the critical requirements for im
proving management of the domestic Alaska 
groundfish fishery. 



THE GROUND FISH PROCESSING SECTOR 

T he development of the domestic fishery re
quired substantial increases in domestic 

processing capacity. Much of the increase in at
sea and on-shore processing capacity was fi
nanced by foreign investment. It was the increase 
in domestic processing capacity that resulted in 
the displacement of the joint venture fishery. A 
consistent time series of processing data is not 
available for 1984-93. However, landings data for 
at-sea and on-shore processors provide an indica
tion of the rates of growth of these two compo
nents of the processing sector. Landings for both 
modes of operation increased significantly be
tween 1986 and 1993. During that period, land
ings for on-shore processing ranged from 24.3% 
to 41.2% of the total landings and increased from 
61,500 t to 599,600 t, while landings for at-sea 
processing increased from 106,200 t to 1,239,000 
t (Fig. 3-7). 

Consistent groundfish processing data have 
been available since 1990. By 1990, the ground
fish fishery off Alaska was almost exclusively a 
domestic fishery; therefore, the expansion of the 
domestic fishery was basically complete, and total 
processing output was relatively constant, varying 
only between about 545,000 t and 568,000 t for 
1990 through 1993. There was significantly more 
variability in the value of the groundfish pro
cessed products. The real value of these products 
increased from about $945 million in 1990 to al
most $1.2 billion in 1991 and then decreased to 
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Figure 3-7 
Landings in the domestic Alaska groundfish fishery 

for on-shore and at-sea processing, 1986-93. 

$827 million in 1993. The 36.4% increase in prod
uct value between 1990 and 1991 and the subse
quent decreases were the result principally of 
market adjustments for pollock surimi. Uncer
tainty concerning the total world supply of surimi 
in late 1991 and early 1992 appears to have 
caused pollock surimi price increases that could 
not be sustained beyond 1992. 

All the estimates of processed product values 
presented above are for primary processing. Sub
sequent domestic processing, which occurs princi
pally outside of Alaska, results in substantial 
increases in product value. An important example 
is using pollock surimi to produce simulated crab, 
scallop, and shrimp meat. This secondary process
ing of surimi has contributed significantly to pro
cessing employment, income, and output. The 
importance of surimi analog products is discussed 
more fully in the West Coast Regional Report. 

Because many of the domestic catcher vessels 
that delivered fish to foreign processing vessels in 
the joint venture fishery were not well suited for 
making deliveries to on-shore processors, they 
were displaced by factory trawlers, at least tempo
rarily. The displacement of catcher vessels by 
larger factory trawlers and the competition be
tween the at -sea processor fleet and on-shore pro
cessors resulted in substantial animosity toward 
that fleet and a regulatory action that allocated the 
BSAI pollock TAC's and the GOA pollock and 
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products by major prodUct groups, 1984-93. 
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THEPACIFICNORTHWEST 
TRADE SECTOR 

I n the absence of consistent production data, 
export data are used to describe the growth 

of the processing sector for this fishery because a 
high percentage of the processed products from 
this fishery is exported. Historically, a significant 
portion of the groundfish and other species har
vested off Alaska has been shipped to Washington 
or Oregon prior to being exported, and these fish 
accounted for a significant portion of the fishery 
exports from Washington and Oregon. Therefore, 
the Pacific Northwest export data presented in this 
chapter are for the Oregon, Washington, and 
Alaska customs districts (consequently, the West 
Coast Regional Report does not contain a separate 
section on the trade sector). 

The real value of Pacific Northwest exports of 
edible fishery products increased annually from 
$712 million in 1984 to almost $2.1 billion in 
1992 and then decreased to $1.7 billion in 1993 
(Fig. 3-8). The sharp decrease in exports from 
1992 to 1993 primarily reflected the weaker econ
omy in Japan and lower prices for surimi, pollock 
roe, sablefish, and salmon. On average, between 
1984 and 1993, Pacific Northwest exports ac
counted for over 76% of the total U.S. exports of 
edible fishery products. 

Much of the growth in Pacific Northwest ex
ports of edible fishery products since 1984 is due 
to the development of the domestic Alaska 
groundfish fishery. For 1984-93, the exports of 
groundfish, including Pacific halibut, increased 
from $52 to $674 million and the share of total Pa
cific Northwest edible fishery exports accounted 
for by Alaska groundfish increased from 7.2% to 
38.7% (Fig. 3-9). Pacific salmon, which had been 
the dominant fisheries export for many years, ac
counted for 74% of the Pacific Northwest fisher
ies exports in 1984 and only 27.6% in 1991, when 
groundfish accounted for 48.4% of the exports. 
Groundfish accounted for 60% of the $1.0 billion 
dollar real increase in exports between 1984 
and 1993; salmon accounted for only 11.5% of 
the increase. 

Japan had been a major participant in the for
eign groundfish fishery off Alaska, and the Japan
ese fishery off Alaska was an important source for 
its domestic markets. As Japan's allocations of 
groundfish in the U.S. EEZ off Alaska were re
duced, catch by Japanese vessels fishing off 



Alaska was replaced to a great extent by imports 
from the Pacific Northwest. Japan is now the dom
inant importer of Pacific Northwest groundfish, 
accounting for 77% of the groundfish exports be
tween 1984 and 1993. The real value of ground
fish exports to Japan increased annually from $55 
million in 1984 to $739 million in 1992, before de
creasing to $536 million in 1993 (Fig. 3-10). The 
decrease in exports from 1992 to 1993 again re
flects the weaker economy in Japan and the de
creases in prices for surimi, pollock roe, and 
sablefish. The magnitude of the Japanese domes
tic market is underreported by these statistics be
cause a significant part of the Pacific Northwest 
groundfish exported to Korea is reexported to 
Japan. 

THE RECREATIONAL HARVEST SECTOR 

Summary Statistics 

A laska's 6,640 miles of coastline offer 
many and varied sportfishing opportuni

ties. 'This section focuses on marine finfishing, 
and it therefore provides only a partial picture of 
the entire recreational fishery, since about 70% of 
total angler trips and 64% of total recreational fm
fish harvest (Mills, 1984-94) are made from fresh 
rather than marine waters. 

During 1990-93, the number of marine anglers 
and the number of trips they made were relatively 
stable. Nonresidents comprised 45-48% of the 
total angling population and took 29-39% of all 
trips. They averaged 1.5-1.9 trips per year, com
pared with 2.8-3.3 trips per year for resident an
glers. About 265,278 anglers made 635,783 trips 
in 1993 (Fig. 3-11, 3-12). Although out-of-state 
anglers averaged fewer trips, the sheer distance 
traveled to reach those fishing sites, and the asso
ciated costs of getting there, are indications of the 
importsnce of recreational fishing in Alaska. 

Although fmfishing activity was relatively sta
ble during 1990-93, it increased significantly over 
the longer term period 1984-93 (Fig. 3-13). Fac
tors contributing to this trend include increased de
mand for fishing, particularly by nonresident 
anglers, and the burgeoning charter boat industry. 
The number of shore trips increased from 42,500 
in 1984 to 107,500 in 1993. Boat trips increased 
from 211,532 in 1984 to 491,497 in 1993. Be
tween 1984 and 1993, total trips were split about 
20-80% between shore and boat modes, respectively. 

The Alaska Regional Report 
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Figure 3-10 
Pacific Northwest real value of groundfish exports by major 

country of destination, 1985-93. 
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Figure 3-11 
Estimated number of marine anglers in Alaska. 

Harvest has not increased commensurately 
with the number of trips. For instance, from 1984 
to 1993, boat trips increased by 132%, while boat
based harvest increased by only 81%. Over this 
same period, shore trips increased by 153%, while 
shore-based harvest actually declined by 38% 
(Fig. 3-13, 3-14). These changes reflect signifi
cant decreases in harvest per trip over time. The 
statistics pertain to fish harvested (i.e., caught and 

1993 
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Table 3-2 
Estimated average distribution of 1983-93 marine fmfish 
harvest in Alaska, by species group and fishing model. 

Species group Shore% Boat% All modes% 

Coho 13.3 17.1 16.0 
Pink 25.5 10.6 13.5 
Other salmon2 8.4 10.1 9.5 
Total salmon 47.2 37.8 39.0 
Halibut 3.2 34.0 27.2 
Rockfish 3.4 15.3 12.5 
Smelt 24.9 2.2 8.2 
Trout 10.9 2.5 4.4 
Other finfish 10.3 8.1 8.7 

1Source: Mills, 1984-94. 
2chinook, sockeye, and chum salmon. 

Table 3-3 
Estimated consumer surplus and annual expenditures associated with marine 

fishing in Alaska in thousands of dollars (base year~ 1987)1. 

Avg. 

$103,333 
$84,841 

$92,814 

$32,676 $136,010 
$42,345 $127,186 

$36,853 $129,668 $61,299 $73,759 $135,058 $264,726 

1Source: Jones and S!okesAssociates, Inc., 1987, 1991; Mills, 19SS.94. 
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Figure 3-12 
Estimated number of recreational fishing trips taken in Alaska. 
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kept). A significant proportion of total finfish 
catch-45% during 1990-93 (Mills, 1991-94)-is 
not kept. 

For shore-based trips, the average number of 
fish harvested per trip declined from about 4.1 
fish in 1984 to 1.6 fish during 1985-89 and to 1.1 
fish during 1990-93. For boat-based trips, average 
harvest per trip was about 2.2 fish in 1984 and 1.4 
fish during 1985-93 (Fig. 3-13, 3-14). Factors con
tributing to the declining trend in harvest per trip 
include increased popularity of catch-and-release, 
particularly by nonresident anglers, and decreased 
availability of some species in some geographic 
areas. 

The species composition of harvest varies sig
nificantly by fishing mode (Table 3-2). During 
1983-93, shore-based harvest consisted largely of 
pink salmon, smelt, coho salmon, and trout. The 
boat-based harvest consisted largely of halibut, 
coho salmon, rockfish, and pink salmon. 

Angler consumer surplus for recreational fish
eries in Alaska have been estimated to be $129.7 
million (Table 3-3). Recreational fishing expendi
tures are about $135.1 million. Additional benefits 
are also generated to the state economy in terms 
of employment. 

Regulation and Management Issues 

T he State of Alaska imposes licensing re
quirements on resident and nonresident an

glers 16 years of age and older, and also requires a 
tag for chinook salmon fishing. Gear restrictions 
are placed on sport fishing in general, as well as 
on specific activities like ice fishing, freshwater 
fishing, and fly fishing. Area closures are utilized, 
as are seasonal closures for selected species. Bag, 
possession, and/or size limits are imposed on 
salmon, trout, halibut, grayling, rockfish and vari
ous species of shellfish (ADFG, 1993). 

The major management issues relevant to the 
sport fishery pertain to allocation of fishery re
sources. At the international level, an ongoing 
issue in Alaska has been the share of the chinook 
salmon quota that the state receives under the 
U.S.-Canada treaty. A number of local salmon al
location issues have also arisen involving sport vs. 
commercial interests and charter vs. private boat 
interests. Similar allocation issues have arisen in 
the context of the halibut fishery. The State Board 
of Fisheries, which is responsible for resolving 
such issues, sometimes fmds its authority chal-



lenged when the State Legislature is asked to inter
cede on behalf of dissatisfied interest groups. 

The Native Land Claims Settlement Act is a 
Federal law requiring that a subsistence priority 
for all fish be given to rural residents of Alaska 
when the harvestable surplus is insufficient to 
meet the needs of all users. This prioritization is 
not consistent with the Alaska Constitution, which 
prohibits discrimination on the basis of residence. 
The Federal government is now threatening to as
sume management of subsistence fisheries on Fed
eral lands, the outcome of which would be 
disjointed management on the basis of political 
jurisdiction. 
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Figure3-13 
Estimated number of recreational fishing trips taken in Alaska, by mode. 
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Estimated number of marine finfish harvested in Alaska, by mode. 
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The Economics of Bycatch and 
By catch Management in the U.S. 
EEZ Groundfish Fisheries off Alaska 

INTRODUCTION 

I n response to concerns about the levels of 
bycatch in the Bering Sea/ Aleutian Islands 

(BSAI) area and Gulf of Alaska (GOA) ground
fish fisheries, the North Pacific Fishery Manage
ment Council (NPFMC) has recommended and 
the Secretary of Commerce has approved and im
plemented a variety of management actions that 
are intended to help control the bycatch of Pacific 
halibut, crab, herring, and salmon in the ground
fish fisheries. Recently, the bycatch of groundfish 
in the groundfish fisheries and the bycatch of crab 
in the BSAI area crab fisheries have also received 
increased attention. Of the 34 amendments to the 
BSAI groundfish fishery management plan (FMP) 
that have been considered by the NPFMC since 
1982, 13 addressed primarily bycatch issues and 9 
additional amendments addressed some aspect of 
bycatch management. 

This spotlight article presents a conceptual 
framework that can be used to understand the na
ture and source of the bycatch problem and to 
evaluate alternative management measures to con
trol bycatch. It also identifies bycatch manage
ment measures that have been used to control 
bycatch in groundfish fisheries within the U.S. Ex
clusive Economic Zone (EEZ) off Alaska, with an 
emphasis on the BSAI area fisheries. These are 
open-access fisheries in which quotas are used to 
control total catch (i.e., retained and discarded 
catch) by groundfish species or species group. 

THE NATURE AND SOURCES 
OF THE BYCATCH PROBLEM 

T he nature and sources of the bycatch prob
lem are explained by the answers to the 

following five questions: 1) What is bycatch? 
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2) Why does bycatch occur? 3) When is bycatch a 
problem? 4) What is the appropriate level of by
catch? (5) Why are there currently excessive lev
els ofbycatch? Each question is answered in 
detail below. 

What is Bycatch? 

Bycatch, or more specifically bycatch mor
tality, is a consumptive use of living ma

rine resources (LMR"s) which includes most of 
the components of total fishing mortality. The 
components of total fishing mortality include: 
1) the retained catch of the targeted species, 2) the 
retained catch of nontargeted species, 3) the dis
carded catch that does not survive, 4) mortality re
sulting from lost fishing gear (i.e., ghost fishing), 
and 5) mortality resulting from other direct inter
actions between fish and fishermen, fishing ves
sels, or fishing gear. Often, it is difficult to obtain 
good estimates for the amount of retained catch, 
and it is even more difficult to generate good esti
mates for the other components of fishing mortal
ity. In addition, it is often difficult to differentiate 
between targeted and nontargeted species. 

Bycatch mortality clearly includes the dis
carded catch that does not survive and excludes 
the retained catch of the targeted species. Al
though there is no general agreement concerning 
whether bycatch mortality should include the 
other three components of fishing mortality listed 
above, they are included as bycatch in this report. 
Therefore, bycatch mortality is defmed as the total 
fishing mortality excluding that accounted for di
rectly by the retained catch of the targeted spe
cies. The components of fishing mortality 
included in this definition of bycatch are by
products of efforts to catch specific fish that will 
be retained. That is, the objective of fishermen is 



to catch and retain specific groups of fish defined 
by species, size, quality, sex, or usability, but in 
doing so they also inflict fishing mortality on 
other groups of fish. 

With a narrower definition of bycatch, bycatch 
could be reduced without decreasing the fishing 
mortality not accounted for by the retained catch 
of the targeted species. That is, one of the by
product components of fishing mortality might 
simply be replaced by another. The distinction is 
made between bycatch and bycatch mortality be
cause not all of the former results in fishing mor
tality. This distinction is important in that it 
identifies reductions in the handling or discard 
mortality rates as a potential method of reducing 
discards as a source of fishing mortality. This dis
tinction is made for the halibut bycatch limits that 
are used in the BSAI area and GOA groundfish 
fisheries. The limits, which are in terms of esti
mated bycatch mortality, have resulted in effec
tive efforts to decrease both incidental catch rates 
and discard mortality rates. For purposes of this 
discussion, bycatch mortality will be referred to 
simply as bycatch. 

Why Does Bycatch Occur? 

Bycatch occurs because fishing methods are 
not perfectly selective and because fisher

men often have a sufficient incentive to catch 
more fish than will be retained. Although some 
methods of fishing are more selective than others, 
there are few examples of methods that are per
fectly selective for species, size, quality, or sex. 
An incentive exists to catch more fish than will be 
retained if the fisherman's cost of the additional 
catch is less than the expected benefit; the latter 
depends on the probability that the catch will be 
retained. 

When is Bycatch a Problem? 

When fish are taken as bycatch in a spe
cific fishing operation and fishery, other 

uses of those fish are precluded. The alternative 
uses of fish include: !) retained target catch by 
that fishing operation, 2) catch and bycatch in the 
same commercial fishery but by another fishing 
operation, 3) catch and bycatch in another com
mercial fishery, 4) catch and bycatch in subsis
tence and recreational fisheries, and 5) 

contributions to the stock and other components 
of the ecosystem. 

The value to the Nation of a specific use of fish 
is determined by the net benefit of that use and by 
the distribution of the net benefit. The net benefit 
of a use is the difference between the value of the 
outputs from that use and the value of all the in
puts associated with that use. The inputs used in a 
commercial fishery include fish taken as target 
catch and bycatch; other LMR's; the fishing ves
sels, gear, and bait used in harvesting; the plants 
or vessels, equipment, and materials used for pro
cessing; the fuel and labor used throughout the 
production process, and all the inputs used to man
age the commercial fishery. The cost of each 
input should be measured in terms of its opportu
nity cost, which is its value in its highest valued 
alternative use. 

By catch is a problem if it precludes higher-val
ued uses of fish and if the cost of reducing by
catch is significant. If the former condition is not 
met, there is not a better use of the fish taken as 
bycatch. If the latter condition is not met and if 
higher-valued uses exist, the solution to the prob
lem is trivial: all bycatch would be eliminated at 
an insignificant cost. Bycatch can also be a prob
lem if it significantly increases the difficulty of 
monitoring and controlling total fishing mortality. 

What is the Appropriate 
Level of Bycatch? 

Basically, it makes sense to reduce bycatch 
in a cost-effective manner to the level at 

which further reductions would increase costs 
more than benefits. Both costs and benefits should 
be defmed broadly from the Nation's perspective 
to include those that accrue to direct and indirect 
participants in the fishery as well as to other mem
bers of society. Those who harvest or process fish, 
those who provide support services to the harvest
ing and processing sectors of the fishing industry, 
and consumers of the fishery products are exam
ples of direct and indirect participants in the fish
ery and of other members of society, respectively. 
"Cost-effective" refers to the lowest cost method of 
achieving a given reduction in the level ofbycatch. 

The hypothetical marginal benefit and mar
ginal cost curves in Figure 1 present graphically 
the concept of the optimum level of bycatch. The 
marginal benefit and cost curves, respectively, de
pict the benefit and cost of reducing bycatch by 
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Figure 1 
The marginal benefit and marginal cost of reducing 

bycatch and the optimum level of bycatch. 

one unit for a given level of bycatch. For exam
ple, when the level of bycatch is 5,000 units, the 
marginal cost is about $15 and the marginal bene
fit is about $4. One unit would be one fish if by
catch is measured in the number of fish taken as 
bycatch, or one unit would be 1 metric ton if by
catch is measured in metric tons. For the ground
fish fisheries, the salmon and crab bycatch is 
measured in numbers of salmon and crab, respec
tively, but halibut, herring, and groundfish by
catch is measured by weight, usually in metric 
tons or kilograms. -------

The following two definitions can be used to 
ensure that each change in benefits and costs is ac
counted for in either the marginal benefit or mar
ginal cost curve but not in both. First, marginal 
benefit equals the sum of the increases in benefits 
and the decreases in costs of a reduction in by
catch. Second, marginal cost equals the sum of the 
increases in costs and decreases in benefits of a re
duction in bycatch. Other defmitions can be used 
to assure that all benefits and costs are accounted 
for once, but only once, without changing the con
clusions presented below. 

Given these two definitions, marginal benefit 
includes the decrease in the total opportunity cost 
of using fish as bycatch, the decrease in the cost 
of sorting the catch, and any other decrease in fish
ing costs. Marginal cost includes the increase in 
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fishing costs and the decrease in benefits from any 
reduction in retained catch. 

The marginal benefit is expected to increase, 
but not necessarily steadily, as bycatch increases. 
At very low levels of bycatch, most of the fishing 
mortality of the species taken as bycatch is ac
counted for by other uses and the value of some of 
the other uses probably are quite low; therefore, 
the opportunity cost of bycatch and the marginal 
benefit of reducing bycatch are low. However, at 
very high levels of bycatch, much of the fishing 
mortality is accounted for by bycatch and the 
lower valued uses would have been eliminated· 
therefore, the opportunity cost of bycatch and ;he 
marginal benefit of reducing bycatch are high. 

The opposite trend is expected for marginal 
cost; that is, marginal cost is expected to decrease, 
but again not necessarily steadily, as bycatch in
creases. When there are high levels of bycatch 
and little has been done to control bycatch, there 
are probably some simple and low-cost actions 
that can be taken to reduce bycatch. Eventually 
however, increasingly difficult and often very 
costly methods would be necessary to eliminate 
the last few units of bycatch. 

If the marginal benefit and cost curves include 
all the benefits and costs to the Nation, the opti
mum level of bycatch, in terms of total net eco
nomic benefits, is the level at which marginal cost 
and marginal benefit are equal. In the hypothetical 
example depicted in Figure 1, marginal cost and 
marginal benefit both equal $10 when bycatch 
equals 10,000 units. At lower levels ofbycatch, 
th<nna:rginal-cosn>hellucing-bycatch-is-greater ____ . 
than $10 and the marginal benefit is less than $1 0; 
therefore, reducing bycatch below 10,000 units 
would decrease net benefit. However, at higher 
levels of bycatch, the marginal cost is less than 
$10 and the marginal benefit is greater than $10; 
therefore, net benefit would be increased by de-
creasing bycatch. 

The implications of not using cost-effective 
methods of controlling bycatch are depicted in 
Figure 2. Curves MC1 and MC2 in Figure 2, re
spectively, are the marginal cost curves when cost
effective methods are and are not used. In this 
example, the optimum level of bycatch is 10,000 
units when the cost-effective methods are used, 
but it is 15,000 units when they are not used. Tills 
discussion illustrates the critical role of technol
ogy in determining the opthnallevels of bycatch 
reduction. 



Why are There Currently 
Excessive Levels of Bycatch? 

A common response to this question is that 
greed or lack of concern by the fishermen 

results in excessive bycatch. Perhaps a more pro
ductive response is that excessive bycatch is but 
one symptom of flawed fisheries management 
which substantially reduces the net economic ben
efits generated by the commercial fisheries. 

More specifically, excessive bycatch is there
sult of the following set of circumstances: I) the 
level of bycatch and the methods used to reduce 
bycatch are determined by individual fishermen in 
response to a variety of incentives and constraints 
that reflect the economic, social, regulatory, bio
logical, and physical environments in which they 
operate, 2) an individual fisherman will tend to 
control bycatch up to the point where further 
changes would increase his cost more than his 
benefit, 3) a fisherman will defme cost-effective 
methods of reducing bycatch in terms of the costs 
he pays, 4) the fisherman's benefit from reducing 
his bycatch is less than society's; and 5) in an 
open-access fishery for which there is a quota, the 
fisherman's cost of reducing his bycatch is greater 
than society's. These circumstances result in an in
dividual fisherman making inadequate and non
cost-effective efforts to control bycatch. 
Basically, due to the existence of external benefits 
and costs, individual fishermen receive the wrong 
signals or incentives and make the wrong deci
sions from society's perspective, as well as from 
the perspective of the fishermen as a group. There 
are external benefits (costs) when there are differ
ences between the benefits (costs) to the fisher
man and to society as a whole associated with an 
action taken by a fisherman. 

This set of circumstances and the results are de
picted by curves MBF, MBS, MCF, and MCS in 
Figure 3, which are, respectively, the marginal 
benefit curves for a fisherman and for society at 
large including the fisherman, and the correspond
ing marginal cost curves. In this case, the marginal 
cost and benefit are for a one-unit reduction in by
catch by a specific fisherman or fiShing operation. 

The MBS curve includes the reduction in the 
opportunity cost of using fish as bycatch and the 
decrease in sorting cost for the fisherman. How
ever, because the fisherman does not pay the op
portunity cost of the bycatch, the MBF curve 
includes principally the reduction in sorting cost. 
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Figure2 
The marginal benefit (MB), marginal cost of reducing bycatch with 

cost-effective methods (MCl), marginal cost of reducing bycatch without 
cost-effective methods (MC2), and the optimum levels ofbycatch with 

and without cost-effective methods of reducing bycatch. 

That is, because the opportunity cost of bycatch is 
an external cost, the MBS curve is above the MBF 
curve. 

In an open-access fishery with a catch quota, 
the MCF curve is above the MCS curve due to the 
external cost caused by the race for fish. This ex
ternality exists because, although the cost to the 
fisherman includes a reduction in his catch if his 
attempts to reduce bycatch decrease his rate of 
harvest relative to that of the rest of the fleet, the 
reduction in the fisherman ·s catch is not a cost to 
society. For the fleet as a whole, there is a redistri
bution of catch among fishermen, not a reduction 
in catch. This externality also results in a fisher
man selecting methods to control bycatch that are 
not cost-effective from society's perspective. The 
externality does this by creating a bias in favor of 
methods that do not decrease a fisherman's catch. 
As a result of noncost-effective methods being 
used by fishermen to reduce bycatch, the MCS 
curve is higher than it would otherwise be. 

From the fisherman's perspective, it makes 
sense to control bycatch to the point at which the 
MBF and MCF curves intersect. For the hypotheti
cal example depicted in Figure 3, the MBF and 
MCF curves intersect when bycatch for this one 
fishing operation is about 285 units. However, the 
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Figure3 
The marginal benefit to the fisherman (MBF), marginal benefit to society 

including the fisherman (MBS), marginal cost to the fisherman (MCF), 
marginal cost to society (MCS) of reducing bycatch, and the optimum levels 

of bycatch, respectively, for the fisherman and for society. 

MBS and MCS curves intersect when bycatch is 
150 units. Therefore, in this example, the opti
mum level to the fisherman exceeds the optimum 
level to society by 135 units and it is the optimum 
level to the fisherman that determines what by
catch will be. In addition, the fisherman's use of 
noncost-effective methods to decrease bycatch re
sults in the MCS curve being unnecessarily high. 
Therefore, had cost-effective methods been used, 
the optimum level of bycatch for this fisherman 
from society's perspective would have been less 
than 150 units. 

BYCATCH MANAGEMENT MEASURES 
USED OR BEING CONSIDERED FOR USE 
IN THE BSAI GROUNDFISH FISHERY 

M any management measures have been 
used to control bycatch in the BSAI area 

groundfish fishery: I) prohibitions on the reten
tion of specific nongroundfish species which are 
referred to as prohibited species, 2) time and area 
closures and seasonal apportionments of ground
fish quotas, 3) gear restrictions, 4) groundfish 
quota allocations by gear type, 5) reductions in 
groundfish quotas, 6) extensive at-sea and on-
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shore observer programs to monitor bycatch, 
7) extensive requirements for reporting catch and 
product utilization, 8) bycatch limits by fishery 
for some prohibited species, 9) a vessel incentive 
program (VIP) with civil penalties for fishing ves
sels that exceed established bycatch rates for Pa
cific halibut or red king crab, 10) a community 
development quota (CDQ) program for walleye 
pollock, II) an industry-sponsored voluntary pro
gram to fund Pacific salmon bycatch research, 
12) required retention of Pacific salmon bycatch 
until counted by an observer, 13) an industry-spon
sored voluntary program that facilitates the reten
tion ofbycatch salmon for food banks, 14) indi
vidual transferable quota (ITQ) management for 
the fixed-gear Pacific halibut and sablefish fisher
ies, 15) target fishery definitions, and 16) careful 
release regulations for longline fisheries. 

The additional measures that are being consid
ered include: a harvest priority program that 
would reserve part of the groundfish quotas or sea
sons for vessels that meet specific bycatch stan
dards, regulations that would both prohibit at-sea 
discards of the major groundfish species and limit 
the percentage of the catch that is not used to pro
duce products for human consumption, individual 
transferable bycatch quotas, multispecies ITQ 
management in which groundfish and non
groundfish quotas would be monitored in terms of 
total catch, not simply retained catch, and meth
ods to decrease the time between capture and re
lease of Pacific halibut in groundfish trawl 
fisheries. 

CONCLUSIONS 

T he conceptual framework presented above 
addresses the source and nature of the by

catch problem. This framework can be used to 
evaluate alternative bycatch management mea
sures even when accurate estimates and projec
tions of all costs and benefits are not feasible. 
Such an evaluation considers the expected effects 
of a management measure on the external benefits 
and costs that result in fishermen making deci
sions concerning bycatch that do not reflect 
society's perspective. 

Based on this conceptual framework, the fol
lowing conclusions can be reached: I) for soci
ety, the optimum level of bycatch is not zero 
unless the benefit of eliminating the last unit of by
catch equals or exceeds the cost, 2) individual fish-



ermen make inappropriate decisions concerning 
bycatch because they do not pay for the opportu
nity cost of using fish as bycatch and because the 
race for fish in an open access fishery distorts 
their choice of methods to reduce bycatch, 3) the 
contribution of commercial fisheries to the well
being of the Nation is decreased further by focus
ing on a narrow set of alternative uses and 
ignoring the importance of the distribution of fish
ing mortality among other uses, 4) physical mea
sures of bycatch are of limited use in comparing 
the magnitude of the by catch problem among fish
eries because neither the benefit nor the cost of re
ducing bycatch is the same for all species or even 
for all fish of the same species, 5) bycatch is a 
multispecies problem because actions to decrease 
the bycatch of one species can increase or de
crease the bycatch of other species and because 
the bycatch of one species can affect the status of 
other species through predator, prey, or other bio
logical interactions, and 6) it is highly unlikely 
that the use of management measures that limit 
the choices of fishermen rather than eliminate the 
externalities will result in cost-effective reduc
tions in bycatch to the opthnum levels. 

Management measures that eliminate or de
crease the externalities that are the source of the 
bycatch problem have several potential advan
tages. Often these measures have lower informa
tion requirements for fishery management 
decisionmakers and, in fact, provide information 
that is required by fishery management decision
makers. These measures also provide increased in-

centives for fishermen to use their knowledge and 
ingenuity to decrease bycatch effectively and effi
ciently. These measures tend to encourage techno
logical improvements. Finally, these measures can 
decrease the need for ongoing regulatory changes 
when fishery conditions and optimum levels of by
catch change. Unfortunately, enforcement and 
transaction costs may be substantially greater for a 
management measure that effectively eliminates 
the external benefit of reducing bycatch than for a 
measure that limits the by catch choices of ftshermen. 

A careful evaluation of the tradeoffs between 
these two types of measures is required to identify 
the appropriate mix of bycatch management mea
sures. In making such an evaluation, it should be 
recognized that bycatch and many other manage
ment problems have a common source and there
fore the benefit of reducing the bycatch problem 
could include the benefit of reducing several other 
management problems. The common source of 
these problems is that individual fishermen do not 
pay the opportunity cost of the fish and other 
LMR's they use. In evaluating alternative bycatch 
management measures, it is also important to rec
ognize that, in the fishery management decision
making process, the effects on the distribution of 
net economic benefits can be at least as important 
as the effects on the magnitude of net economic 
benefits. However, failure to take advantage of 
the conclusions drawn from this conceptual model 
can result in unnecessarily high costs to some 
groups to provide a given increase in benefits to 
another group. 

Alaska Spotlight Article 
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THE COMMERCIAL HARVESTING SECTOR 

T he fisheries ~ff Californi~, Ore~on, and 
Washington mvolve a Wide vanety of spe

cies and several different types of fishing gear. 
Table 4-1 provides an overview of participation in 
west coast fisheries, and shows the ex-vessel reve
nues and landings per vessel. This table reflects 
aU domestic west coast commercial, nontribal 
landings, including catch from this region that did 
not occur within the EEZ. 

Throughout the period 1984-93, highly vari
able prices and revenue potential in many non
groundfish fisheries encouraged most full-time 
fishing vessels operating off the west coast to de
velop diversified fishing strategies. Most of the 
rna jar west coast fisheries, other than groundfish, 
are subject to cyclical or erratic fluctuations in 
total value. In the important salmon, shrimp, tuna, 
and crab fisheries, it is not uncommon for annual 
revenue to increase by 40-100% or decrease by 
25-70% from one season to the next. Sometimes 
these fluctuations are the result of changes in 
abundance or availability, while in other years dra
matic price changes are responsible. 

Although groundfish have represented a gener
ally more stable source of income than other spe
cies, groundfish prices and income potential have 
frequently been more modest than in some of the 
other fisheries. As a result, abundance and prices 
in the salmon, shrimp, tuna, and crab fisheries 
have traditionally played an important role in de
termining the level of fishing effort directed to
wards groundfish. This interdependence between 
fisheries emphasizes the need for management 
strategies that recognize the potential impact of 
regulation in one fishery on others. 

Because of the general lack of effective limited 
entry programs for west coast fisheries, high 
prices or abundance in any given year in a particu
lar fishery tend to draw many new or previous par
ticipants into the "booming" fishery. The cycle of 
participation is sometimes seasonal, with vessels 
moving from one target fishery to another through-
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out the year. In other cases, vessels react to longer 
term changes in stock abundance or prices by 
shifting effort towards or away from certain fisher
ies for a given year. During periods without a 
"boom" fishery, many marginal participants exit 
from fishing entirely. These observations are, by 
necessity, very general in nature. As a result of 
limited data availability and staffing resources, 
the relationships involved in west coast product 
demand or vessel participation have rarely been 
quantitatively examined. 

Figure 4-1 shows a breakdown of the number 
of vessels harvesting in west coast fisheries be
tween 1984 and 1993. A distinction is made be
tween those vessels whose landed catch exceeded 
three different threshold amounts-! pound, 2 
metric tons (t), and 25 t. Over 90% of the vessels 
landed less than 25 t each year; approximately 
60% of the vessels landed less than 2 t. 

In general, west coast vessels with a higher 
level of production are characterized by a greater 
degree of diversity in their fishing operations. As 
one measure of diversity, the number of different 
fisheries in which a vessel participated is consid
ered. Of approximately 26,800 unique vessels par
ticipating in west coast fisheries between 1984 
and 1993, 68% had less than 10 t of landings. Of 
these, 95% participated in fewer than three fisher
ies. In contrast, of the remaining 32% of vessels 

West coast fishing vessels near Fishermen's 
Terminal, Seattle (NMFS photo by Joni Packard). 



(i.e., those with more than 10 t of landings), only 
43% participated in fewer than three fisheries, and 
24% had landings in at least five fisheries. In addi
tion to the diversity that is reflected in vessels' 
participation in multiple west coast fisheries, 
some segments of this fleet, such as hook and line 
boats and offshore delivery vessels, also partici
pate in fisheries off·the coast of Alaska. 

Management 

T he Pacific Fishery Management Council 
(PFMC) currently oversees three FMP's 

that govern fisheries for groundfish, salmon, and 
anchovies. The groundfish FMP includes various 
species of flatfish, rockfish, and groundfish, such 
as sablefish and Pacific whiting. The salmon plan 
focuses upon chinook and coho stocks that breed 
in freshwater streams from northern California to 
the Canadian border. The annual percentages of 
salmon and groundfish taken in PFMC-managed 
waters are shown in Figure 4-2. Discussions of de
velopments specific to these two FMP groups are 
provided in the following two sections. The an
chovy fishery is minor, accounting for less than 
4,000 tin landings and less than $1 million in an
nual ex-vessel revenues since 1984. Because of 
the small magnitude of this fishery, and considera
tions of funding, mandated regulatory reduction, 
and need, the Council is currently considering 
abandoning this FMP. 

Groundfish 

T he west coast groundfish fishery has under
gone several major changes since the im

plementation of the MFCMA. Prior to 1979, most 
of the groundfish caught off the west coast was 
harvested by foreign fishing vessels (Fig. 4-3). 
The principal targets for most foreign operations 
were either Pacific ocean perch or Pacific whiting, 
an abundant, low unit-value pelagic species. Both 
species are now managed under the PFMC's 
Groundfish FMP. By 1979, foreign and domestic 
catches were roughly the same, though domestic 
landings consisted of generally higher-valued spe
cies. Following hnplementation of the MFCMA, 
an increasing percentage of west coast groundfish 
was caught by domestic vessels. Initially, much of 
this new domestic effort came in the form of joint
venture arrangements with foreign processing ves-
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Table 4-1 
Average annual ex-vessel revenue per vessel in real dollars (1987=100),landings 
per vessel in round weight (pounds), real ex-vessel price, and number of vessels 

participating in west coast fisheries, for all vessels with some landings in the 
specified west coast species group, 1984-931. 

Species 1984 1985 1986 1987 1986 1989 1990 1991 1992 1993 

Groundfish 
Revenue 7,058 7.324 7.043 7,411 6,975 6,471 6.212 7,362 7,171 7,189 
landings 26,146 24,750 22,107 20,839 21,051 21,613 21,715 24,129 24,354 25.720 
Prices 0.27 0.30 0.32 0.36 0.33 0.29 0.28 0.31 0.30 0.28 
Vessels 7.822 8,458 9,055 10,547 9,932 10,396 9,796 8,740 8,683 7,721 

Whiting 
Revenue 7,807 14,867 10,319 17,141 20,611 25.130 20,326 31,561 95,162 46.739 
Landings 153,935 309,323 216.726 349,881 344.096 495,865 338,403 709.054 a414.531 1,877,187 
Prices 0.05 0.05 0.05 0.05 0.06 0.06 0.05 0.04 0.04 0.02 
Vessels 96 94 119 111 as 69 52 73 53 50 

Salmon 
Revenue 5,014 5,879 7,273 11,843 14,605 6,559 5,824 4,446 3,553 3,972 
landings 3,129 5.261 5,860 6,733 7,150 5,471 3,995 5,104 3,534 5,206 
Prices 1.60 1.11 1.29 1.76 2.04 1.20 1.46 0.86 1.01 0.76 
Vessels 5,867 7,908 7,945 7,396 7,301 7,415 6,594 5,829 4.141 4,149 

Crab 
Revenue 16,059 17,388 16,290 16.181 22,589 20,911 23,125 11,317 18.860 21,604 
landings 9,877 11,817 11,861 12,133 20,101 20,150 17.434 8.868 19,639 23,898 
Prices 1.53 1.47 1.37 1.33 1.13 1.04 1.33 1.27 0.96 0.91 
Vessels 1,706 1,701 1,857 1,822 2,004 1,919 1,936 1,877 1,872 1,728 

Shrimp 
31,236 Revenue 18,459 33,141 72,220 95,928 60,406 59,586 55,621 42,674 54,605 

landings 3~379 81,129 126,815 138,204 144,452 169,075 121,227 84,717 175,572 99,362 
Prices 0.57 0.41 0.57 0.69 0.41 0.35 0.46 0.50 0.31 0.32 
Vessels 332 351 486 498 501 472 467 527 459 526 

Shellftsh 
Revenue 16,155 5,917 8,728 9,110 7,463 8.463 12,295 12,792 37,166 38,061 
landings 21,299 3,571 3,696 14,620 14,246 8.019 12,890 13,079 15,509 15,371 
Prices 0.76 1.65 2.36 0.62 0.52 1.05 0.95 0.98 ~40 ~48 
Vessels 238 531 237 388 378 532 324 302 154 215 

Coastal pelagic 
Revenue 26,613 20,208 27,867 18,476 20,768 17,229 9,501 18,794 10,221 8,496 
landings 296,816 238,945 353.716 279,885 284,282 257.260 172,751 309,779 172,489 192,282 
Prices 0.09 0.08 0.08 0.07 0.08 0.06 0.05 0.06 0.06 0.04 
Vessels 414 426 341 446 454 529 613 323 507 336 

Tuna 
Revenue 58,613 24,853 38,870 85,220 92,251 82,801 37,814 40,194 21,176 24,857 
landings 119,249 60,712 86,694 86,369 98,915 93,813 49,700 55.739 32,828 41,592 
Prices 0.49 0.41 0.43 0.99 0.93 0.86 0.76 0.72 0.65 0.60 

-Vessels--1;524-1;156---772--974--836---620--809·--362---867--822--_____ i 
Sea urchin 

Revenue 18,911 22,776 33.748 30,614 34,714 40,307 39,536 51,658 46,127 43,642 
landings 71,634 90,297 116,474 106.650 99,003 97,'22.7 83,691 78,317 61,631 52,814 
Prices 0.26 0.25 0.29 0.29 0.35 0.41 0.47 0.86 0.74 0.83 
Vessels 216 229 307 471 657 652 672 739 718 682 

Squid 
68,977 Revenue 5,048 25,355 32,013 29,791 52,590 55,270 38,832 58,427 20,863 

Landings 19,989 144,948 321,452 331,261 569,998 771,366 580,613 930,018 292,100 792,955 
Pnces 0.25 0.18 0.10 0.09 0.10 0.07 0.07 0.06 0.07 009 
Vessels 111 186 146 133 144 117 108 86 99 119 

Herring 
6,173 17,357 14,709 14,845 12.399 27.538 27,357 26,434 4,472 Revenue 15,683 

Landings 18,782 37,923 41,608 48,193 48.735 52,697 57,813 54,700 52,244 38,860 
Prices 0.33 0.46 0.35 0.33 0.31 0.24 0.48 0.50 0.50 0.11 
Vessels 403 416 425 417 435 423 318 331 304 252 

Pacific halibut 
Revenue 5.415 12.572 14,704 13.320 14.036 17,169 6,992 5,561 3,065 4,299 
landings 5,852 9,863 8,462 6,115 8,266 10,047 3,128 2,287 1,945 2,674 
Prices 0.92 1.30 1.73 ~18 1.69 1.71 2.23 2.43 1.66 1.61 
Vessels 239 273 367 365 261 224 201 206 218 294 

Other 
Revenue 8,180 10,146 9,409 7,978 7,239 8,189 6,852 6,065 6.084 6,611 
landings 6,650 8,747 8,153 6,015 5,732 6,707 7,021 5.475 5,942 4.822 
Prices 1.23 1.17 1.16 1.33 1.26 1.22 0.97 1.10 1.03 1.37 
Vessels a678 2,379 2,511 2,607 2,700 2,623 2,526 a377 2,349 2,183 

1fncluded are landings of fish caught inside slate waters, but not catch by recreational or tribal fishermen. Source: Redefined PacFIN data 
base, Seattle Office of the Pacific States Marine Fisheries Commission, 7600 Sand Point Way N.E., BIN C15700, Seattle, WA 98115-0070. 
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Figure 4-1 
Number of west coast vessels, by landings category. 
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Figure4-2 
Percentage of Pacific coast salmon and ground fish caught in PFMC-managed 

areas (includes only commercial, non-tribal shoreside landings). 

sets. Following exploratory fishing for Pacific 
whiting by a few U.S. factory trawlers in 1990, 
the rapid entry of many domestic factory trawlers 
and motherships in 1991 rendered foreign process
ing unnecessary for the harvest of more than 
200,000 t of whiting. As shown in Figures 4-3 and 
4-4, the foreign fleet, which had processed at least 
150,000 t of whiting during each of the previous 5 
years, was provided with no further allocation for 
processing any species after 1990. 
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West coast factory trawler near Fishermen's 
Terminal, Seattle (NMFS photo by Joni Packard). 

After 5 years of development by the PFMC, a 
license limitation program was implemented in 
1994 for the west coast groundfish fishery. Indi
vidual transferable quotas were not considered at 
length for the ground fish fishery as a whole be
cause of identified problems in implementing 
them in a multi-species trawl fishery without ob
servers routinely aboard vessels. Permits were is
sued to individuals based on the catch history of 
their vessels, and included gear and vessel-length 
eligibility. Gears endorsed for use in the program 
were trawl, longline, and pot. The program allows 
permits to be combined, according to a formula, 
in order to facilitate the permitting of large vessels. 

Alongside the limited entry fishery for ground
fish, the PFMC elected to maintain an open-ac
cess fishery, open to any previously legal 
groundfish gear except trawls. The allocation of 
particular species to the open access fishery is 
based on the percentage of landings during the 
qualifying window by vessels not qualifying for 
permits. In addition to pot and longline gear, most 
of these fish are caught with other line gears, set 
nets, or with shrimp trawling gear. 

From 1984 to 1993, the annual number of ves
sels landing ground fish peaked at 4,364 in 1987, 
and has declined steadily since then to 2,850. 
However, this trend is more indicative of there
duction in the size of the salmon fleet, which has 
accompanied reductions in salmon quotas since 
1988, than it is of reductions in the most produc
tive ranks of the ground fish fleet. Within the three 
limited entry gear groups, the number of vessels 
landing more than 1 t of groundfish has stayed 
roughly the same for those using trawl or pot gear, 
but has doubled for those using line gear. This up
ward trend for line-gear vessels is apparent for 



threshold levels as high as 25 t of annual landings. 
However, at a threshold of 50 t of landings, the 
number of vessels has declined for all gears since 
1987, primarily due to reductions in availability of 
some economically important species. 

While the number of vessels fishing for 
groundfish has not, on the whole, increased dra
matically over the last 10 years, the combination 
of increases in vessel harvesting capacity and the 
fishing down of some key stocks to or below 
MSY levels has led to greater difficulty in manag
ing and participating in the groundfish fishery. 

For the trawl fishery, the PFMC has estab
lished an objective of maintaining a year-round 
fishery. This objective reflects the need for proces
sors to maintain a domestic fresh-market presence 
with many species, as well as concerns regarding 
social and employment stability in coastal commu
nities. In an attempt to extend fishing opportuni
ties throughout the year, the PFMC has 
recommended an elaborate system of trip/landing 
limits designed to restrict vessel output. These lim
its have evolved from very rudimentary single
species limits on individual trips to the current 
restrictions that take the form of cumulative 
monthly limits, some of which relate single spe
cies catch to that of a larger assemblage. Follow
ing the recent implementation of a means of 
controlling entry into this fishery, the PFMC has 
begun to consider possibilities for individuals to 
gain access to multiple monthly limits through the 
purchase of additional permits. 

No factory trawlers were initially issued per
mits under the license limitation program, because 
the qualifying window predated their involvement 
in the fishery. And despite the fact that nine fac
tory trawlers now have permits, obtained through 
the purchase of roughly 100 trawl permits (out of 
390), both the whiting fishery and those for other 
groundfish species remain highly overcapitalized. 
The offshore fleet, which harvested roughly 
180,000 tin 1994, has demonstrated the ability to 
catch at least 35,000-40,000 t of whiting per 
week. In the remaining groundfish fishery, many 
trawlers reach their cumulative limits by fishing 
only 2 weeks per month throughout much of the 
year. These statistics provide some evidence that 
license limitation programs (or limited entry) 
alone cannot prevent overcapitalization. 

Pot gear is used in the groundfish fishery pri
marily to target sablefish, which is also the princi
pal target for a large segment of the longline fleet. 
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Figure4-3 
Catch of Pacific coast groundflsh (includes discards 

from foreign, joint venture, and U.S. at-sea processors, but 
not catch from tribal or recreational fishers). 
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Figure4-4 
Catch of Pacific whiting (includes discards from foreign, 

joint venture, and U.S. at-sea processors, but not catch from tribal 
or recreational fishers). 1993 data are preliminary. 

Because this fish is predominantly exported in fro
zen form, providing a year-round fishery was not 
a high management priority. Although the sable
fish season was open year-round in 1984, by 1992 
the fixed-gear (pot and longline) season for sable
fish had been reduced to roughly 2 weeks. And de
spite reducing the number of participants from 
more than 300 to about 120, license limitation in 
1994 was only successful in adding 1 week to the 
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Figure 4-5 
Ex-vessel value, landings, and number of vessels harvesting chinook salmon 

(includes landings of fish caught inside state waters). 

25 ,------------------------------,7 

20 

" .. 15 0 
~ 

"5 
• < g 10 

" 
5 

-Real ex-vessel value -Landings -Number of vessels 

Figure 4-6 
Ex-vessel value, landings, and number of vessels harvesting coho salmon 

(includes landings of fish caught inside state waters). 

length of the 1992 season, proof of overcapitaliza
tion in this fishery, as well as further validation 
that licenses do not provide the proper incentives 
for using the efficient levels of capital in fisheries. 
Beginning in 1992, the PFMC spent more than 2 
years developing a proposal for introducing a sys
tem ofiTQ's into this fishery. However, they ta
bled further consideration of this approach in the 
fall of 1994, citing concerns over the allocation of 
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resource rents and the magnitude of projected ad
ministrative and enforcement costs relative to 
potential benefits. 

Salmon 

T he west coast commercial, nontribal 
salmon fisheries underwent tumultuous 

change during 1984-93. This period's high-water 
marks for landings, price-per-pound, revenue, and 
average revenue per participant occurred in 
1988. Total salmon ex-vessel revenue increased 
by more than a factor of three between 1984 and 
1988 (and by a factor of six for salmon caught 
within the EEZ). However, by 1992-93, landings 
and prices had both fallen to levels below those 
observed in 1984. The number of vessels earning 
the largest share of their income from salmon fish
ing rose from less than 4,900 in 1984 to 6,500 in 
1988, and has since fallen to just over 3,300. Fig
ures 4-5, 4-6, and 4-7 display the commercial, 
nontribal salmon landings, ex-vessel value, and 
number of vessels fishing for chinook, coho, and 
other salmon species, respectively. 

A variety of factors have contributed to the in
stability evidenced by salmon populations in this 
region over the past 10 years. Foremost among 
these factors are spawning habitat inaccessibility 
or degradation, which has accompanied the pres
ence of dams and other land-use practices, and 
large-scale ocean environmental fluctuations such 
as the recurrent El Nifto phenomenon. Addition
ally, the problem of migrational mortality at dam 
sites has been exacerbated by cyclical drought con
ditions occurring throughout the Pacific Northwest. 

The reductions observed in salmon escapement 
since 1988 have led to the listing of four stocks as 
endangered (Snake River sockeye salmon and Sac
ramento River winter-run chinook) or threatened 
(Snake River spring/summer chinook and Snake 
River fall chinook), under the provisions of the 
Endangered Species Act. These listings and the 
potential for additional stocks to be listed have 
had considerable impact on the management and 
utilization of other, healthier salmon stocks as 
well as some groundfish fisheries. 

THE SEAFOOD PROCESSING SECTOR 

Over the past decade, relatively little com
prehensive research has been undertaken 
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Bi-lateral monopoly: one seller (fishing vessel as
sociation) and one buyer (monopsony ex-vessel 
fish buyer). Price will be negotiated and will fall 
somewhere between the monopoly price (Ps) and 
the monopsony price (Pb). Economic theory 
states that the amount traded would be less than 
that traded under perfect competition, but perfect 
competition is unlikely in the context of an open 
access fishery. 

Q 

regarding the west coast seafood processing sec
tor. Current management issues relating to the 
PFMC's goal of maintaining year-round ground
fish fishing opportunities, in the face of lower 
stocks and greater effort, suggest the need for a 
more in-depth examination of processor activities. 
Seafood processing on the west coast involves sev
eral types of firms which vary widely in terms of 
the range of products they produce, their relative 
dependence on imported vs. local raw seafood 
input, and other products produced within the 
same conglomerate. This section provides a pic
ture of the major components of the current (1991-
93) west coast processing industry and describes 
the major changes that have occurred over the de
cade from 1984 to 1993. 

Processors that buy fish directly from west 
coast vessels can be divided into five rather dis
tinct groups: canneries (tuna, pet food, sahnon, 
squid, sardines), at-sea Pacific whiting processors, 
sea urchin and sea cucwnber processors, Pacific 
herring processors, and combination processors 
handling saimon, crab, shrimp, groundfish, pe
lagic fish, squid, and sometimes sea urchins or her
ring. There is some overlap among these 
categories, but most fish buyers of any signifi
cance clearly fall into one of the groups. In addi
tion to these processors, there are those that 
import fish or fish products (surimi) for further 
processing (e.g., into breaded sticks and portions 
or imitation crab meat), but are not reflected in the 
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Figure4-7 
Ex-vessel value, landings, and number of vessels harvesting other salmon. 

landings database because they do not buy di
rectly from vessels landing on the west coast. 

Almost all west coast landings of shrimp, crab, 
salmon, and groundfish (accounting for 58% of 
the ex-vessel value of all marine fish landed on 
the west coast in 1993), were processed by multi
species, multi-product processing plants. The spe
cies mix handled by these plants has not changed 
much over the last ten years, except for the large 
expansion of Pacific whiting landings in Oregon 
beginning in 1991. In 1993, the five largest proces
sors of this type accounted for 45% of the shrimp, 
crab, salmon, and groundfish landings. Most of 
the significant ports have two or more processing 
ftnns purchasing these species from vessels, either 
at processing plants or buying stations. The fish 
purchased at buying stations are trucked to other 
sites for processing. The existence of localized 
monopsony power is a definite possibility, but has 
not been investigated. In the event it does exist, it 
is probably largely offset by the fishing vessel as
sociations active in price negotiations with proces
sors throughout the coast. 

Figure 4-8 provides an aunual overview of the 
number of licensed buyers who purchased land
ings on the west coast, along with the average 
tons purchased per buyer and average real ex-ves
sel value of landings per buyer. The complete list 
of buyers includes a very large number who do 
not represent the core of the processing industry. 
For purposes of identifying the general size of the 
core group, a threshold of 25 twas set, and the av
erage tons purchased and average real value of 
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Average ex-vessel volume and value of all west coast buyers vs ... large" 
buyers ("large" refers to those buyers who receive more than 25 t). 

Table4-2 
West coast processed fishery product output per employee, 1984-93 1• 

Average no. Output (t) Real value of Real dollars 
Year of em~lo~ees outeut (tl ~er em~lo~ee outEut ($! ,000) ~er em2!o~ee 

1984 9,5!3 304,620 32.0 707,043 74,324 
1985 7,743 205,027 26.5 483,407 62,431 
!986 8,288 195,335 23.6 590,749 71,278 
1987 8,547 233,051 27.3 773,874 90,543 
1988 9,156 378,051 41.3 984,239 107,497 
1989 9,343 383,898 41.1 965,927 103,385 
1990 10,817 351,042 32.5 1,100,975 101,782 
1991 11,882 415,846 35.0 1,328,200 111,783 
1992 11,562 403,627 34.9 1,136,024 98,255 
1993 11,145 447,785 40.2 1,201,386 107,796 

1Source: NMFS Annual Survey of Processed Rsh Products. 

landings per buyer was calculated. These trends 
are also shown in Figure 4-8. Average annual real 
ex-vessel purchases by those buyers receiving at 
least 25 t ranged from $647,000 to $1,054,000 
over the period 1984-93. 

There were 315 buyers in the core group in 
1993, or about 24% oftbe total number of li
censed buyers. However, this core group accounts 
for 99% of the fish landed, by weight. The core 
group of buyers is composed primarily offish pro
cessors, although many processing firms have 
multiple buyer codes. After combining all buyer 
codes associated with the same parent finn, the 
top 10% of fmns in terms of sales (129 fmns) ac
count for 87% of the ex-vessel value of all fish 
landed on the west coast in 1991. 
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Table 4-2 shows average employment, output 
in metric tons, real revenues, and output per em
ployee for west coast processors. Because of varia
tions in the response rate from year to year in the 
NMFS survey, the industry-wide levels of employ
ment and output are not always reliable. However, 
the outputjemployee ratios are not as sensitive to 
response rates. These figures indicate a modest up
ward shift in output per person over the last decade. 

The most significant development in the west 
coast fish processing industry over the last decade 
has been the growth of domestic production of an
alog products (e.g., imitation crab meat) from sur
imi. The surimi used is mostly produced from 
Alaska pollock, by floating and shore based proces
sors in Alaska, although a small number of proces
sors use surimi produced from Pacific whiting 
(hake). The revenues from reported analog produc
tion on the west coast grew from zero in 1984 to 
$135.7 million in 1993. Revenues from west coast 
production of surimi during that period grew from 
zero to $29.1 million. It is not known how much 

In addition to the NMFS Annual Survey of Pro
cessed Products (described in this report's In
troduction and Overview), the west coast has a 
second source of data with which to analyze 
the structure of its processing industry. This is 
the fish landing receipt system managed by 
the three west coast states and integrated into 
the Pacific Fisheries Information Network 
(PacFIN) data retrieval system. These data 
consist of records of each sale of fish by fish
ing vessels to processors or other firms or indi
viduals. Fish buyers must be licensed unless 
they are consumers buying directly from fish
ing vessels, in which case the vessels must be 
licensed for over-the-side sales. Each licensed 
buyer and each vessel licensed to sell over
the-side has a buyer code that is recorded on 
the fish landing receipt and is incorporated into 
the PacFIN data base. This data reporting sys
tem has more detailed information on the spe
cies of fish and where fish were caught than 
does the NMFS survey. The PacFIN database 
also has the advantage of being mandatory, so 
that response rates may be presumed to be 
high and relatively constant. However, it con
tains no prices or quantities of output. Further
more, not all west coast fish buyers are 
processors, and much of the fish processing 
activity on the west coast uses fish that are 
shipped from other regions and therefore is not 
reflected in PacFIN data. 



of this surimi was used in west coast analog 
production. 

Alaska pollock is also used by west coast sea
food processors for breaded and battered products. 
These products have been a substantial part of fish 
processing activity throughout the decade, al
though they have not shown the consistent, rapid 
growth of analog products. The real wholesale 
value of reported output of breaded and battered 
products on the west coast has fluctuated substan
tially, with a low in 1989 of $75.6 million and a 
high in 1993 of $131 million. 

The period 1984-93 also saw very significant 
changes in the processing of Pacific whiting. In 
1984, the total Pacific whiting harvest was approx
imately 115,000 t, of which 2,700 t were pro
cessed on shore by U.S. processing firms. The 
remaining 112,300 t were processed by foreign 
floating processors engaged in joint ventures or di
rected foreign fishing. By 1993, all harvest was 
processed by U.S. firms, with 30% processed in 
onshore plants and the remaining 70% processed 
at sea. 

West coast fish canning has been dominated 
throughout the past decade by southern California 
tuna and pet food canners. The principal sources 
of fish have been albacore from west coast ports, 
light meat tuna landed in California, light meat 
tuna shipped in from areas outside the west coast, 
and mackerel landed in California. Total revenue 
from fish products reported by canners responding 
to the NMFS Annual Survey (including all the 
large tuna canners) dropped from $267.3 million 
in 1984 to $73.2 million in 1986. This precipitous 
decline was due primarily to the closing of two 
major tuna canneries in California. After reaching 
its lowest point in 1986, the coastwide reported 
value of canned fish production steadily rose to a 
high of $306.3 million in 1993. This was due 
mostly to a substantial increase in canned tuna 
production and a very large increase in production 
of canned pet food from fish products. [See the 
west coast fisheries spotlight article for a discus
sion of the canned tuna industry.] 

Processing of shrimp has grown rapidly since 
1984, with most of the growth taking place in Cal
ifornia. West coast landings fluctuated during the 
decade, but accounted for less than 25% of the 
revenue generated from shrimp products by 1993. 
The bulk of the increase comes from processing 
imported shrimp. 
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Processing of sea urchin roe for export to 
Japan has grown rapidly during the decade; the 
NMFS survey data indicate an increase from no 
production in 1986 to $73.7 million worth of pro
duction in 1993. However, it is not known how ac
curately the survey reflects what was actually 
happening in this segment of the processing indus
try. In 1991, only 20 responding firms indicated 
any output from sea urchins, but PacFlN data indi
cate that 99 firms bought sea urchins from Wash
ington, Oregon, and California vessels. Sixty-five 
sea urchin buyers, accounting for 93% of sea ur
chin ex-vessel value, purchased almost nothing 
but sea urchins. Four of these were among the top 
25 buyers of fish and shellfish landed on the west 
coast. The high degree of specialization of these 
processors may be due to the fact that the product 
is exported to the very discriminating Japanese 
market. 

THE TRADE SECTOR 

Due to the way trade data are collected (by 
Customs district), information on Wash

ington, Oregon, and Alaska imports and exports 
are combined into one Pacific Northwest report. 
See Chapter 3, the Alaska regional report, for a 
discussion of that sector. 

THE REcREATIONAL SECTOR 

Summary Statistics 

This section presents an overview of the ma
rine recreational fishing sector in Califor

nia, Oregon and Washington1
• About 3.1 million 

marine anglers made 11.1 million fishing trips and 
landed 28.1 million fish annually during 1983-89 
on the Pacific coast (Fig. 4-9-4-12). The distribu
tion of anglers among southern California, north-

1 All estimates of nonsalmon harvest and effort contained in 
this report were obtained from the Marine Recreational Fish
ery Statistics Survey (MRFSS), described in the national over
view section. The MRFSS was conducted annually on the 
Pacific coast through 1989, discontinued during 1990-92, and 
resumed in 1993. When the survey resumed, it did not provide 
complete coverage of the entire Pacific coast fishery; i.e., esti
mates of effort and harvest for all modes in Washington and 
estimates of harvest for charter boat mode in northern Califor
nia are not available for 1993. Estimates of salmon harvest 
and effort were obtained from the PFMC. Even though these 
estimates are available as a continuous time series, they are 
presented in this report only for those years in which esti
mates of nonsalmon harvest and effort from the MRFSS are 
also available. 
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Estimated number of fish harvested by 

West coast recreational fishermen, by state. 
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Figure 4-10 
Estimated number of recreational fishing trips on the West coast, by state. 

em California, Oregon, and Washington (47%, 
30%, 10%, and 13%, respectively) closely approx-
imated the geographic distribution of fishing trips 
(49%, 27%, 10%, 14%) and total harvest (48%, 
31%, 6%, 15%). A comparison of the average an-
nual number of anglers during 1983-89 with the 
number of anglers in 1993 suggests a general de-
cline in angling participation in recent years, at 
least in California and Oregon. The average an-
nual number of angler trips during 1983-1989 was 
also consistently higher than the number of angler 
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trips in 1993 for all modes in California and Ore
gon, with the notable exception of charter boat 
trips in southern California. 

Total annual harvest also declined from 1983-
89 to 1993 for all modes in California and Ore
gon, except for private boats in northern 
California and charter boats in Oregon. This de
cline in harvest may be due to shifts in the distri
bution of trips among target species as well as a 
decline in effort. For instance, since catch rates 
tend to be substantially higher for rockfish trips 
than salmon trips, an increase in the proportion of 
total trips targeted at rockfish may result in an in
crease in total harvest, even if total effort remains 
the same. The distribution of average annual har
vest among fishing modes (35% shore, 30% char
ter boat, and 35% private boat) differed somewhat 
from the distribution of trips (39% shore, 16% 
charter boat, and 45% private boat) during 1983-
1989. The disproportionate representation of char
ter boat harvest relative to trips indicates higher 
catch rates for charter boats relative to the other 
modes. 

The species composition of harvest tends to 
vary among areas and fishing modes. For in
stance, salmon are rarely caught in southern Cali
fornia, while sea bass and mackerel/tuna are 
rarely caught anywhere else on the Pacific coast 
except southern California. Surfperch is com
monly caught from shore, while rockfishes consti
tute a major component of harvest in the 
boat-based modes (Tables 4-3a-3c). The import
ance of a species to the fishery in terms of the 
number of trips is not necessarily reflected in its 
contribution to total harvest. For instarice, salmon 
was the primary target on 26% of all charter boat 
trips in northern California during 1983-89 but 
comprised only 5% of total annual charter boat 
harvest in those years. This same disproportional
ity between salmon trips and salmon harvest oc
curs in other areas and modes as well (Table 4-4). 
In Oregon, the proportion of total charter boat 
trips targeted at salmon declined from 45% to 
14% and the contribution of salmon to total char
ter boat harvest declined from 16% to 2% from 
1983-89 to 1993. Similarly, the proportion of total 
private trips targeted at salmon declined from 
29% to 16% and the contribution of salmon to 
total private boat harvest declined from 29% to 
9% from 1983-89 to 1993. However, no similar 
trend was observed for private boat fishing in 
northern California. 



West coast sport fishing boats at Ilwaco, Wash. 
(NMFS photo by Steven Freese). 

During 1983-89, non-residents contributed 
more to the angling population than to angler 
trips, averaging 1.5 trips per year, compared to 4.1 
trips per year for resident anglers. About 6% of 
shore trips, 16% of charter boat trips, and 5% of 
private boat trips on the Pacific coast during 1983-
89 were made by non-resident anglers. 

Expenditures and Economic Value 

A nglers spend about $848.6 million annu
ally for sport fishing on the Pacific coast

about 43% for equipment and 57% for trip-related 
expenditures (Table 4-5). Total equipment expen
ditures are based on the annual average number of 
resident anglers during 1983-89 and on available 
estimates of per capita equipment expenditures 
(U.S. Fish and Wildlife Service and U.S. Bureau 
of the Census, 1993a, b, c). Equipment expendi
tures by nonresident anglers are not attributed to 
Pacific coast fishing, since these anglers do most 
of their fishing elsewhere and are more likely to 
purchase equipment in their home states. 

Total trip expenditures of $486.1 million are 
based on the average annual number of fishing 
trips made during 1983-89 and on available esti
mates of expenditures per trip. The level of detail 
of these estimates varies by region and is deter
mined by the level of detail provided by available 
per trip estimates. Thus total trip expenditures are 
broken down by fishing mode and residency of an
gler for southern California, by fishing mode for 
northern California, and by residency for Oregon 
and Washington. 

Aggregate angler consumer surplus (ACS) can
not be estimated for the entire Pacific coast, since 
estimates of consumer surplus per trip are avail
able only for selected areas, modes, and species. 
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Estimated number of recreational fishing trips on the West coast, by mode. 
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Figure 4-12 
Estimated number of resident and nonresident anglers on the West coast. 

The available estimates, however, do suggest that 
ACS is a significant component of total willing
ness-to-pay (WTP) for recreational fishing experi
ences (WTP is the sum of consumer surplus and 
expenditures). For instance, ACS per trip in south
ern California has been estimated at $79.65 for 
charter boat trips and $27.07 for private boat trips 
(Hanemann et al., 1989); these values are compa
rable in magnitude to expenditures per trip for 
southern California ($68.64-$97.32 for charter 
boat trips and $50.44-$94.82 for private boat 
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Table4-3a 
Average annual1983-89 distribution of fmfish harvest in shore mode in 

California, Oregon, and Washington, by species group and regionl. 

Southern Northern 
seecies group California California Oregon Washington 
Croaker 18% 4% 0% 0% 
Surfperch 15% 23% 31% 12% 
Smelt 3% 41% 21% 60% 
Mackerel/tuna 30% 1% 0% 0% 
Rockfish 10% 9% 13% 7% 
Silversides 7% 4% 0% 0% 
Herring 0% 4% 9% 6% 
All other species 18% 14% 26% 16% 
1Columns may not add up to 100% due to rounding of data. 

Table4-3b 
A vemge annual1983-89 dis1ribution of frnfish harvest in charter boat mode 

in California, Oregon, and Washington, by species group and region I. 

Southern Northern 
Species group California California Oregon Washington 
Sea bass 17% 0% 0% 0% 
Mackerel/tuna 28% 4% 0% 0% 
Rockfish 35% 67% 56% 38% 
Salmon 0% 4% 15% 12% 
Smelt 1% 2% 9% 17% 
Cod/hake 0% 0% 1% 20% 
All other species 19% 22% 20% 13% 

I columns may not add up to 1 00% due to rounding of data 

Table4-3c 
Average annual1983-89 distribution of finfish harvest in private boat mode 

in California, Oregon, and Washington, by species group and region1• 

Southern Northern 
Seecies groue California California Oregon Washington 
Sea bass 18% 0% 0% 0% 
Mackeref{tuna 27% 3% 0% 0% 
Rockfish 31% 60% 39% 28% 
Salmon 0% 3% 27% 6% 
Flatfish 3% 7% 1% 12% 
Shark 1% 2% 0% 13% 
Cod/hake 0% 0% 0% 23% 
Croaker 9% 10% 0% 0% 
Surfperch t% 3% 13% 1% 
All other species 11% 12% 21% 17% 

1eorumns may Ml add up to 100% due to rounding of data. 
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trips). Multiplying the number of angler trips for 
charter and private boats by their respective per 
trip ACS yields a total value of recreational fish
ing in southern California of $173 million (which 
excludes the value of shore-based trips). 

Regulations 

State regulations generally require that an
glers who have reached a specified age (16 

years in California, 14 years in Oregon, and 15 
years in Washington) obtain a state angling li
cense (CDFG, 1994; ODFW, 1995; WDFW, 
1994). Each state also imposes restrictions on 
gear, seasons and areas fished, as well as size and 
bag limits. Some of these restrictions apply to all 
marine fishing, while others are species- or area
specific. 

Management Issues 

M ost of the major management issues 
faced in the three Pacific coast states in

volve allocation of nearshore fishing opportunities 
between sport and commercial fishermen. These 
issues have typically taken the form of direct allo
cation or management measures which have an in
direct allocative effect. Some of the states' actions 
have involved consultation with the PFMC to de
termine consistency of state regulations with the 
Federal Groundfish Management Plan, and have 
generated considerable discussion and contro
versy at the PFMC as well as at state levels. 

In 1990, California voters passed Proposition 
132, which banned the use of commercial set nets 
to harvest rockfish in state waters. In the same 
year, concerns regarding depletion of black rock
fish prompted Washington to close major charter 
boat fishing areas to commercial jig boats andre
duce the sport bag limit for rockfish. Oregon en
acted similar measures in 1993, and Washington 
reduced its rockfish bag limit a second time this 
year. In 1988, the Washington Legislature banned 
commercial trawling in urbanized areas, and ex
tended that ban in 1994 to other areas as well. 
Washington is now considering a ban on all com
mercial bottomfishing within its 3-mile jurisdiction. 
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Table4-4 
Average 1983-89 and 1993 contribution of salmon to total trips and total catch 

in northern California, Oregon, and Washington, by fishing mode and area. 

Northern California Oregon Washington 
Charter boat Private boat Charter boat Private boat Charter boat Private boat 

Percent of total trips 
targeting salmon 

1983·89 26% 9% 45% 29% 43% 6% 
1993 24% 10% 14% 16% N.a1 N.a. 

Percent of total halVes! 
consisting of salmon 

1983-89 5% 3% 16% 29% 17% 6% 
1993 N.a. 2% 2% 9% N.a. N.a 

IN.a ... not available. 

Table 4-5 
Average annual1983-89 expenditures for 

marine recreational fishing on the Pacific coast. 

Area and status Shore Charter boat Private boat Subtotal Eguiement Total 

S. CA resident 38,866 94,836 103,762 237,267 131,399 368,667 
s. CA nonresident 8,865 12,139 9,536 30,541 30,541 
S. CA total 47,733 106,775 113,298 267,808 131,399 399,208 

N. CA resident 83,675 
N. CA nonresident 
N. CA total 41,166 19,612 56,654 117,432 83,675 201,108 

OR resident 33,556 37,612 71,169 
OR nonresident 5,550 5,550 
OR total 39,106 37,612 76,719 

WAresident 55,244 109,8t1 165,055 
WA nonresident 6,470 6,470 
WAtotal 61,714 109,811 171,525 

Pac. coast resident 362,499 
Pac. coast nonresident 
Pac. coast total 486,062 36~499 848,560 
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The U.S. Pacific Tuna Industry 

Because of its size and scope relative to out
put in other U.S. fisheries, and because 

canned tuna consistently ranks highest in U.S. per 
capita consumption, the U.S. tuna industry is of 
national importance in terms of fisheries produc
tion, fisheries policy and management, interna
tional trade, and foreign relations. It presents an 
interesting case study in fisheries management as 
the history of the industry traces out many of the 
characteristics of an open-access fishery. The in
dustry has had a dynamic history and in recent 
years has undergone some significant changes 
mainly in response to: 1) unprecedented growth 
in international production and trade in raw-fro
zen and canned tuna, 2) conditions of access to 
distant water fishing grounds, and 3) domestic ma
rine mammal policies. 

While other U.S. tuna operations, such as the 
production and marketing of fresh tuna, have be
come increasingly important, they are still rela
tively minor and are not covered in this report. 
The material presented in this section has been 
drawn from arumal U.S. tuna industry reviews 
(Herrick and Koplin, 1986, 1987; Parks eta!., 
1990) and U.S. tuna industry investigations by the 
U.S. International Trade Commission (USITC, 
1990, 1992). 

HARVESTING SECTOR 

Market Overview 

U .S. tuna harvests and harvests by foreign 
sources determine the supply of raw tuna 

available to U.S. processors. Factors that directly 
affect both domestic and foreign tuna harvests in
clude the condition of global tuna stocks, quantity 
and quality of fishing effort, and exogenous influ
ences such as weather. The condition of global 
tuna stocks is largely decided by biological and 
environmental factors beyond the sway of market 
forces. Fishing effort is influenced to a great de
gree by markets for both raw and canned tuna, the 
primary market force being price. Also, the supply 
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of imported raw tuna is strongly affected by com
petition in global raw-tuna markets. 

Ex-vessel demand for raw tuna is determined 
mainly by the raw material requirements of U.S. 
canned tuna processors, which in tum are directly 
affected by conditions in the domestic market for 
canned tuna. U.S. processors rely foremost on a 
steady supply of domestically caught raw tuna, 
supplemented with imports to meet total raw tuna 
requirements. 

Tropical Tuna Production 

T he harvesting sector of the U.S. tuna indus
try is dominated by large purse seiners 

that average greater than 1,000 tons hold capacity. 
Approximately 97% of the total U.S. tuna harvest 
is landed by the purse seine fleet. U.S. purse sein
ers harvest tropical tuna species (primarily skip
jack and yellowfm tuna) which are canned as light 
meat tuna. Skipjack and yellowfm tuna harvests 
come from stocks that are most abundant along 
the Pacific coasts of Central and South America 
and among the island nations of the western tropi
cal Pacific (WTP). 

Between 1984 and 1993, the size of the U.S. 
tropical tuna purse seine fleet declined substan
tially (Table 1). The initial decline represented a 
continued response to conditions that developed 
in the industry during the late 1970"s. Before then, 
the processing and harvesting sectors of the U.S. 
tuna industry were highly integrated. Processors 
became partners in vessel ownerships and entered 
into other forms of long-term contractual arrange
ments with independently owned vessels to assure 
steady supplies of tuna. By the late 1970"s how
ever, many foreign countries had begun to de
velop their own large-scale purse seine fleets, 
which led to a substantial increase in the supply of 
raw tuna available to U.S. processors. To take ad
vantage of this new supply of low-cost tuna and 
become more competitive with aggressive foreign 
processors, U.S. processors began divesting them-



selves of interests in U.S. vessels. Without proces
sor backing, many vessels had to leave the fishery. 

Adding to their difficulties, U.S. tuna vessels 
were increasingly being denied access to tuna re
sources within the exclusive economic zones 
(EEZ's) of nations bordering the eastern tropical 
Pacific (ETP). Also at this time, an unusually 
strong El Nifi.o event led to reduced availability of 
tuna resources in the ETP. This combination of 
events, plus potentially more abundant tropical 
tuna resources in the WTP as well as a shift of the 
U.S. processing facilities to the WTP, contributed 
to a major shift of U.S. purse-seine operations 
from the ETP to the WTP. 

The move to the WTP required major techno
logical changes to vessels that were originally de
signed to fish in the ETP, a sizable capital 
investment which made the move economically in
feasible for many vessels. Many of the purse sein
ers that did not adapt either left the fishery or 
were sold to foreign-flag enterprises for use in the 
same tuna fisheries. This further contributed to the 
supply of foreign-caught tuna. 

By 1987, the number of active U.S. tropical 
tuna vessels had stabilized and remained stable 
through 1989 (Table 1). During that period, the 
number of vessels operating in the ETP and WTP 
was fairly evenly split. Following the El Nifi.o, 
fishing conditions in the ETP improved and a 
number of vessels returned from the WTP or reen
tered the fishery. U.S. operations in the WTP con-
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Table 1 
U.S. calUlery receipts! of domestically caught skipjack 
and yellowfin tuna (light meat tuna species), 1984-93. 

Landings in Revenues in 
millions of pounds millions of dollars (1987) Days fished Numbeil Numb<~ 

Year Skiejack Yellowfin Skipjack Yellowfin {thousands} of vessels of employees 

1984 292.0 190.2 $121.8 $102.5 18.4 111 1,998 
1985 168.0 245.9 55.4 106.8 16.2 94 1,692 
1986 181.2 266.1 57.6 102.0 14.0 88 1,224 
1987 174.6 327.6 62.5 146.1 15.6 76 1,368 
1988 252.9 218.4 118.9 115.0 16.1 73 1,314 
1989 206.1 236.1 76.6 104.8 15.1 75 1,350 
1990 191.0 187.1 66.8 81.1 7.6 66 1,188 
1991 257.2 76.2 83.5 27.6 8.0 61 1,098 
1992 32M 95.8 91.6 30.3 9.5 58 1,044 
1993 31~5 95.5 93.5 32.3 10.9 55 990 

1Cannery receipts are tuna delivered to U.S. processors. Excluded from cannery receipts are U.S.-caughltuna destined for export or for 
the fresh tuna market. 
2May Include some bigeye, blackfin, and bluefin tuna. 
:Vessels making at least one trip during the year. 
48ased on average size purse-seine crew of 18. 
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tinued, enhanced by a combination of improved Tuna-dolphin issue: canned tuna products were differentiated between 
access to tuna resources afforded by the South Pa- those tuna that were harvested without setting on dolphins and those 
cific Tuna Treaty (35 U.S. purse seiners were fi'-----1--that-did;-Changes-in-consumer-preferences-for"dolphin-safe"-tuna-----1------' 

shifted the demand outward for tuna harvested that way, increasing the 
censed ~o fish under the Treaty in 1989; 44 were equilibrium price and quantity. 
licensed in 1993) and by expanding markets for 
raw tuna, particularly in Southeast Asia. 

Landings and Revenue 

A lthough the reduction in U.S. purse seine 
fleet capacity was largely responsible for 

an overall decline in cannery deliveries during the 
1984-93 period, the annual patterns in fleet num
bers and domestic cannery deliveries do not ex
actly coincide (Table 1). The total real ex-vessel 
value of U.S. tropical tuna cannery deliveries 
ranged from a high of $234 million in 1988 to a 
low of $111 million in 1991, reaching $126 mil
lion in 1993. 

The "Dolphin-safe" Policy 

I n the ETP, yellowfm tuna are frequently 
found in large schools that associate with 

various species of dolphins. Purse seine fishermen 
take advantage of this association by setting their 
nets around dolphin schools. This procedure, 
known as "dolphin fishing," usually catches the 
relatively large, highly valued yellowfm tuna that 
are located below the dolphins. In the process of 
retrieving the net, dolphins sometimes become in
advertently entangled and drown (Perrin, 1969; 
Green et al., 1971). To alleviate consumer fears 
that dolphins were being imperiled, U.S. canned 
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Year 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Table2 
U.S. cannery receipts of domestically caught 

albacore (white meat tuna), 1984-93. 

Landings Revenues (1987 Days Number 
(million ~ounds) million dollars) fished of vessels 

27.8 19.1 55,203 1.400 
13.7 7.9 27.417 950 
7.1 4.0 23,402 700 
5.7 4.2 17,165 BOO 

15.3 1~4 19,158 400 
9.8 8.1 17,705 400 

13.9 10.8 15,060 450 
12.9 8.4 17,950 200 
13.7 12.0 22,456 600 
15.0 12.2 31,094 650 

Number of 
em~loyees1 

4,200 
2,850 
2,100 
2,400 
1,200 
1,200 
1,350 

900 
1,800 
1,950 

leased on an average troller crew of three. 

tuna processors instituted a "dolphin-safe" policy 
in April, 1990 (USITC, 1992). 

U.S. processors refused to buy tuna from sup
pliers who could not certify that the tuna was "dol
phin-safe." Under the International Dolphin 
Conservation Act1, the "dolphin-safe" policy, indi
cating that tuna processed into canned tuna were 
harvested using methods not harmful to dolphins, 
became a statutory requirement. The Act essen
tially precludes purchases of any tuna caught in 
the course of dolphin fishing in the ETP, since 
some incidental dolphin mortality is unavoidable 
in this method of fishing. As a result of the dol
phin-safe policy, the U.S. fleet virtually aban
doned the ETP, relocating to the WTP where 
dolphins and tunas do not have the same associa
tion. Those vessels that could not make this transi
tion either remained in the ETP and fished using 
methods that did not endanger dolphins or left the 
fishery. 

The significant increase in skipjack receipts 
and decline in yellowfm receipts beginning in 
1991 reflects the shift of the U.S. fleet from the 
ETP to the WTP in response to the dolphin-safe 
policy. Before implementation of the policy, U.S. 
purse seiners operated mainly in offshore waters 
of the ETP where large yellowfm dominated har
vests. In contrast, skipjack dominate harvests in 
the WTP. Because ex-vessel prices for skipjack 
and yellowfin are differentiated by size and spe-

1The Dolphin Protection Consumer Infonnation Act (PL 10 l-
627) of 1990 contained a labeling standard for tuna voluntar
ily labeled as "dolphin safe." Non-dolphin safe tuna was still 
allowed in the U.S. market. Under the International Dolphin 
Conservation Act of 1992, a statutory dolphin-safe U.S. mar
ket became law. 
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cies (large yellowfin [> 20 pounds] command the 
highest price), the shift to the WTP represented a 
change from a low-volume, high-value operation 
to a high-volume but low-value operation. 

Extended Jurisdiction 

Before 1992, tuna resources were excluded 
from U.S. jurisdiction under its 200-n.mi. 

EEZ, and the U.S. did not recognize other nations' 
claims to jurisdiction over tuna within their 
EEZ's. However, amendments to the Magnuson 
Fishery Conservation and Management Act 
(MFCMA), which became effective in January 
1992, reversed those policies. Under the new con
ditions, renewal and establishment of agreements 
such as the South Pacific Tuna Treaty of 1987, 
which provides U.S. tuna harvesters with ex
panded access to tuna resources within foreign 
zones, have become extremely important. 

Production of Albacore Tuna 

T he remaining U.S. tuna cannery harvest 
consists mainly of albacore tuna, a temper

ate tuna species, caught using troll vessels and pro
cessed exclusively as white-meat tuna. (Albacore 
is the only tuna species that can be canned as 
white-meat tuna in the United States.) U.S. alba
core trollers are relatively small, with an average 
hold capacity of 20-25 tons, although there is are
cently developed U.S. fleet of distant-water troll
ers with carrying capacities averaging about 70 
tons. About 600 small trollers participate annually 
in the north Pacific albacore fishery, usually 
within 300 miles of the California, Oregon, and 
Washington coasts. Unlike purse seiners, these 
vessels are easily adapted for use in other fisher
ies, such as salmon or crab. Consequently, most 
Pacific coast trollers will alternate between the al
bacore, salmon, and crab fisheries during the 
course of the year, depending upon the relative 
availability and prices of these species. This ac
counts for the great variability in the number of 
trollers participating in the North Pacific albacore 
fishery on an annual basis (Table 2). The larger, 
distant-water U.S. trollers first appeared with the 
development of the U.S. south Pacific albacore 
troll fishery in 1986. Since that time, about 40 
U.S. trollers have consistently participated in the 
fishery. Because of the technology employed and 



the nature of the albacore itself, the U.S. albacore 
harvesting sector is completely "dolphin-safe." 

There was a tremendous decrease in albacore 
cannery deliveries by U.S. vessels from 1984 to 
1987 (Table 2). In 1988, albacore deliveries in
creased sharply then fluctuated through 1990, 
with a similar pattern for ex-vessel value. Be
tween 1991 and 1993, albacore deliveries and ex
vessel values increased steadily reaching 15 
million pounds, with a real value of $12.2 million 
in 1993. The recent increase in the value and vol
ume of U.S. albacore deliveries can be largely 
credited to the U.N. prohibition on the use of 
large-scale driftuets on the high seas which went 
into effect 31 December1992 (USITC, 1992). The 
driftnet prohibition was followed by a sharp drop 
in the global supply of albacore and a correspond
ing increase in raw albacore prices in the interna
tional market. Higher prices are likely to persist in 
the near term since the supply shortfall cannot be 
readily made up with currently available methods 
(e.g., trollers) as with the highly efficient driftnets. 
It is likely that the higher prices, combined with 
an anticipated increase in albacore stocks as a re
sult of the driftnet ban, will attract additional U.S. 
trollers into the North and South Pacific fisheries. 

PROCESSING SECTOR 

Market Overview 

West Coast Spotlight Article 

tition with other foodstuffs, particularly ground 
beef, chicken, pork, and catmed salmon, is strong. 

Canned Tuna Production 

U .S. tuna processors produce caiUled tuna 
for human consumption and byproducts, 

primarily tuna-based pet foods. Canned tuna for 
human consumption is available in an assortment 
of packs distinguished by type of meat (white or 
light), packing medium (water or oil), and form 
(chunk, solid, flake, and grated). Light meat ac
counts for 75-80% of annual domestic canned 
tuna consumption; albacore or white meat makes up 
the balance. Chunk, light meat in water is the most 
popular light meat pack, although there still ap
pears to be a core demand for oil-packed canned 
light-meat tuna. Albacore is packed almost exclu
sively in water in solid form. Canned tuna is mar
keted in both retail size and institutional size 
containers. 

U.S. processors use either domestic or im
ported raw (fresh, chilled, or frozen) tuna as raw 
material in the production of canned tuna, with 
near perfect substitutability. During 1984-93, do
mestically caught tuna made up about 45-55% of 
processors' raw tuna requirements. Yellowfin and 
skipjack tuna accounted for 95-99% of domesti
cally caught cannery receipts during the period; 
foreign caught cannery receipts consisted almost 
entirely of yellowfm and skipjack tuna and albacore. 

T he overall supply of canned tuna in the 
U.S. market is determined by the level of 

--~d~o~m~es~ti~c~p~r~o~ces~s~in~g~an~d~th~e~v~o~l~u~rn=e~o~f~i~rn=p~o=rts~.~-----,Tuna-Dolpfiiill~ss~u~e~s-----------------------1---------------------~ 

The supply of U.S.-processed canned tuna is influ
enced by U.S. calllled tuna prices, raw material 
availability, and production costs. The quantity of 
U.S. canned tuna imports is influenced by the 
same factors that affect domestic supply as well as 
conditions in alternative markets. 

The demand for canned tuna in the U.S. is 
mainly determined by population, the price of 
canned tuna relative to competing products, real 
disposable income, and consumer preferences. A 
notable shift in preferences was the change from 
tuna packed in oil to tuna packed in water during 
the 1980's as U.S. consumers became increas
ingly more health and nutrition conscious. Also, 
demand has been particularly sensitive to con
sumer concerns over dolphin mortality in tuna 
fishing as discussed above. Most canned tuna is 
distributed through retail outlets, and price compe-

During the 1984-93 period, there were sev
eral events that had a significant impact 

on the way raw tuna was obtained by U.S. proces
sors. First, there was more rigorous enforcement 
of provisions in the Marine Mammal Protection 
Act (MMPA) that enacted primary' and second
ary import embargoes3 on imported tuna har
vested using means that result in an incidental kill 
of dolphins exceeding U.S. standards. Primary em
bargoes were placed on direct imports from har
vesting nations whose harvests did not meet U.S. 
dolphin mortality standards. Secondary embar
goes were placed on intermediary nations in cases 
where there was an attempt to circumvent a pri
mary embargo through trans shipment. 

216 U.S.C. 1371(a)(2)(B)(ii)(II) 
316 U.S.C. 1371(a)(2)(C) 
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Table3 
U.S. processing of canned light meat tuna, continental U.S., 

Hawaii, American Samoa, and Puerto Rico, 1984-93. 

No. of Million Value (1987 No. of 
Year Plants eounds million dollars) employees 

19B4 11 477.5 676.5 11,026 
1985 8 413.1 583.6 11,293 
1986 8 479.5 578.6 12,198 
1987 8 511.1 704.1 11,546 
1988 9 467.0 618.9 12,145 
1989 9 549.0 656.6 12,435 
1990 9 448.6 508.0 10,672 
1991 7 470.8 506.2 10,398 
1992 7 4B4.9 432.0 9,366 
1993 7 468.8 429.6 9,207 

I 
Table4 

U.S. processing of canned white meat tuna, continental 
U.S., Hawaii, American Samoa and Puerto Rico, 1984-93. 

No. of Million Value (1987 No. of 
Year Plants pounds million dollars) employees 
19B4 16 136.7 281.0 11,099 
1985 14 131.9 285.9 11,368 
1986 13 157.3 331.1 12,267 
1987 12 139.9 312.4 11,602 
1988 15 131.2 305.3 12,189 
1989 13 137.3 318.3 12,440 
1990 13 131.9 288.9 10,736 
1991 16 121.6 238.5 10,493 
1992 15 144.1 301.1 9,444 
1993 12 150.0 302.4 9,293 

Second, the processors' own dolphin-safe pol-
icy curtailed imports from nations whose harvests 
were made using methods harmful to dolphins. 
These two events drastically reduced yellowfm 
tuna from the ETP as a source of raw material for 
U.S. processors. As discussed, the futernational 
Dolphin Conservation Act (!DCA) of 1992 made 
processors' dolphin-safe policy into U.S. law. To 
make up for the yellowfm shortfall, U.S. proces-
sors began using more skipjack tuna, primarily 
from U.S. harvests in the WTP, and imported raw 
tuna from a wider variety of sources. 

Development ofLoining Technology 

A third consideration affecting processors' 
use of raw material inputs was the devel-

opment of tuna Joining technology which to some 
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extent shifted raw material inputs from whole 
tuna to precooked, frozen tuna loins. Loins are 
free of waste material (bone, viscera, etc.) and are 
that portion of the whole fish that is converted to 
canned product. The use of loins represents a sig
nificant reduction in labor costs, as at least 60% of 
the total labor cost in traditional tuna processing 
plants is incurred from their production of loins. 
In addition to reduced production costs, there can 
be a substantial savings in freight costs from using 
loins. Depending on the size and species of tuna, 
the loin can weigh less than half the amount of the 
whole fish since waste material is not transported 
with loins. 

Industry Restructuring 

Up until the 1980's, southern California 
was the processing hub for the U.S. tuna 

industry. However, it was at this time that anum
ber of adversities beset U.S. processors, including 
declining revenues, rising production costs, and in
creased competition from canned imports. To 
overcome these difficulties, U.S. processors 
shifted the bulk of their operations to offshore 
sites in American Samoa and Puerto Rico to take 
advantage oflatent production capacity, greater 
resource availability, lower labor costs, significant 
tax benefits, and savings realized from consolidat
ing operations. By 1985, only one major process
ing plant was still operating in California, while 
seven plants operated in Puerto Rico and America . 
Samoa, and sixsma!Lplants.(less.than-L%-of-tota! ___ i 
U.S. canned tuna production) produced only white ' 
meat tuna in Oregon and Washington. By 1993, 
there were two large-scale plants in California, 
three in Puerto Rico, and two in America Samoa 
processing both light and white meat tuna (Tables 
3, 4). Also, during this time, two of the three 
major U.S. tuna processing operations had been 
acquired by Thai and fudonesian interests. 

Plants and Employment 

Employment figures and the number of 
plants in operation at all U.S. cannery loca

tions for the period 1984-93 are presented in Ta
bles 3 and 4. The most meaningful trends in 
cannery employment and plant operations can be 
derived from employment figures for light-meat 
processing presented in Table 3, because the large-
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U.S. tuna canneries have faced increasing costs 
due to higher relative wages, resulting in a shift in 
production to lower-wage countries. 

scale plants and production volumes presented 
therein account for the bulk of employment in the 
U.S. tuna processing sector. Information from Ta
bles 3 and 4 is combined in Table 5 to provide a 
clearer picture of overall employment and plant 
operations during the 1984-93 period. 

As shown in Table 5, cannery employment de
clined between 1984 and 1993, but not continu
ously. During 1984-86, employment rose while 
the number of large-scale plants decreased, reflect
ing the consolidation of U.S. processing opera
tions offshore and increased use of lower-cost 
labor. After a decrease in 1987, cannery employ
ment rose in 1988-89 mainly due to increased pro
duction at offshore facilities. During 1990-93, 
there was a steady decline in cannery employment 
as loin-based processing expanded (a California 
plant specifically designed for loin processing 
opened in 1990), and two plants shut down in 
Puerto Rico. The Puerto Rico plant closures fol
lowed enactment of the dolphin-safe policy 
which, due to Puerto Rico's dependency on 
yellowfm tuna from the ETP, was the cannery lo
cation most affected by the policy and MMPA im
port embargoes. With the overall increase in 
canned tuna production during 1984-93, accompa
nied by a decline in the number of active plants 
and total cannery employment, canned tuna pro
ductivity improved both in terms of output per 
plant and output per worker. 
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Table 5 
U.S. processing of canned white and light meat tuna, continental U.S., 

Hawaii, American Samoa, and Puerto Rico, 1984-93. 

Total Total 
No. of production value (1987 No. of 

Year Plants (million pounds) million dollars) employees 
1984 16 614.2 957.5 11,099 
1985 14 545.0 869.5 11,368 
1986 13 636.8 909.7 12,267 
1987 12 651.0 1,016.5 11,602 
1988 15 598.2 924.2 12,189 
1989 13 686.3 974.9 12,440 
1990 13 580.5 796.8 10,736 
1991 16 592.4 744.7 10,493 
1992 15 609,0 733.0 9,444 
1993 12 618.8 732.0 9,293 

TRADE SECTOR 

Raw-Frozen Tuna 

Following the closure of U.S.-mainland pro
cessing plants in the 1980's there was a 

substantial increase in frozen tuna exports by the 
U.S. tuna fleet. Most of the exports consisted of 
tropical tuna caught by U.S. purse seiners in the 
WTP. For the most part, these catches were trans
shipped from sites such as Tinian and Guam to 
Asian processors; Indonesia and Thailand were 
the primary destinations. Licensing arrangements 
between Thai and U.S. processors to ship canned 
tuna to the U.S. market, and the purchase of U.S. 
canneries by Indonesian and Thai interests, led to 
increased raw material requirements at plants in 
these areas. These needs have been largely met by 
exports from foreign fleets. 

The rise in the value of exports in 1990 (Table 
6) is mainly attributable to increased exports of 
large yellowfm tuna, as the U.S. processors' dol
phin-safe policy came into effect and U.S. harves
ters diverted their ETP yellowfin catches to 
foreign canners. Exports of skipjack tuna have in
creased since 1991 while yel!owfm tuna exports 
have decreased, reflecting the increase in U.S. 
fishing activity in the WTP. 

In comparison, U.S. imports of frozen tuna 
dwarf exports. Imports frequently make up more 
than half the total annual U.S. cannery supply of 
frozen tuna. Albacore usually dominates U.S. im
ports of frozen tuna in both quantity and value; 
skipjack and yellowfin tuna follow (Table 6). The 
dominance of imports in U.S. foreign trade in frozen 
tuna has led to the imbalances shown in Table 7. 

Percent 
light meat 

78 
76 
75 
79 
78 
80 
77 
79 
76 
76 

Percent 
white meat 

22 
24 
25 
21 
22 
20 
23 
21 
24 
24 
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Canned Tuna 

u.s. exports of canned tnna are trifling com-
pared with imports (Table 6). This is pri-

marily due to the lack of U.S. competitiveness in 
the major foreign canned tuna markets, particu-
lady Japan and the European Community. Factors 
that make it difficult for U.S. processors to pene-
Irate foreign markets include: relatively high du-
ties in foreign markets, high transportation costs 
from relatively remote production locations 
(American Samoa and Pnerto Rico), noncompati-
ble product and quality specifications that would 
increase production costs, competition from low-
cost Asian product, and the presence of large, 
well-established tuna industries in France, Spain, 
and Italy. 

The tremendous increase in U.S. imports of 
canned tuna which began in the early 1980's 
(Table 6) was mainly due to a shift in consumer di-
etary preferences from tuna packed in oil to tuna 

Table 6 
Exports and imports of frozen and canned tuna, 1984-93 (in 1987 million dollars).1 

Item 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Frozen tuna exports 
Albacore 0.1 0.4 0.1 0.6 0.6 
Skipjack 0.6 0.5 0.3 0.3 0.5 
Yellowfin 0.1 1.1 1.6 0.6 0.4 
Unspecified 2.4 4.3 1.4 1.1 0.6 

Total 3.2 6.4 3.4 2.6 2.1 

Frozen tuna imports 
Albacore 148.6 141.1 157.0 171.9 194.8 179.1 126.1 100.1 17D.4 169.1 

-Skipjack-96.4-69.3-83.4-72.6-93.6-84.0-55.7-26.4-34.8-31.8-
Yellowfin 30.1 45.1 48.4 63.3 43.8 60.4 22.8 25.7 9.2 13.0 

Total 275.1 255.5 288.8 307.8 332.2 323.4 204.7 152.2 214.4 213.8 

Canned tuna exports 
All types2 8.5 11.7 13.3 10.7 8.5 

Canned tuna imports 
In oil 
Unspecified 0.5 0.6 0.7 1.0 0.7 0.8 1.0 0.8 0.7 0.6 

In water 
White 17.9 16.5 15.9 26.8 49.9 57.5 49.1 38.7 26.5 12.6 
Ught 165.2 204.4 219.4 160.3 221.6 261.3 193.6 247.6 219.3 156.2 

Total 183.6 221.6 236.0 188.1 27Z1 319.6 243.7 287.0 246.5 169.4 

1Exdudes frozen tuna exports !rom canneries In American Samoa. 
21ncludes exports under the tariff code "tuna nspl prepared/preserved," which conlalns Joins (nspl-unspecilied). 

Table7 
Frozen and canned tuna trade balances, 1989-93 (in 1987 million dollars). 

Year 1989 1990 1991 1992 1993 

Frozen tuna trade balance ·320.2 ·198.2 ·148.8 ·211.8 ·211.7 
Canned tuna trade balance ·311.2 ·232.1 ·273.7 ·235.8 ·160.9 
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packed in water. Combined with a disparate tariff 
on tuna canned in water, this created an unprece
dented opportunity for canned imports (virtually 
all light meat in water) to inundate the domestic 
market. Thailand has been the main source of 
canned imports followed by the Philippines and 
Taiwan. The value of canned imports peaked in 
1989 following the ownership changes in the in
dustry, then fell off sharply in 1990 as the U.S. 
market became saturated (Table 6). In 1991, there 
was a significant rebound in the value of canned 
imports as volumes reached a record high. Since 
then there has been a drop in value that has been 
attributed to production problems in Southeast 
Asia and a shift in their canned tuna exports to Eu
ropean markets. As in the case of frozen tuna, 
there is a significant foreign trade imbalance in 
canned tuna (Table 7). 

CoNCLUSIONS 

T his description of the U.S. Pacific tuna in
dustry exemplifies the way in which eco

nomic forces help shape the development and 
evolution of a fishery. For example, in just the 10-
year period encompassed in this spotlight article, 
the fleets in the yellowfin and skipjack tuna and al
bacore fisheries have significantly declined and 
have decreased the number of fishing days in re
sponse to reduced financial support from proces
sors, declining stock levels, and increased 
competition from foreign harvesters; tuna vessels 

---have-shifted·their·operations·between·the·E'I'P-and---· 
WTP in response to changing market and resource 
availability conditions; and they have changed har-
vest methods and target species to accommodate 
the MMPA and other Acts enacted out of con-
sumer concern for dolphin bycatch. The tuna pro
cessing industry has been similarly shaped, 
moving operations to overseas sites to take advan-
tage of lower labor costs, tax benefits, and in-
creased resource availability; technological 
changes in processing have lowered labor costs 
significantly; MMPA embargoes and dolphin-safe 
policies altered the sources and species of tuna ac
ceptable for processing; and domestic processors 
were negatively impacted by the shift in consumer 
preferences and, hence, demand for tuna packed 
in water rather than in oil. In all cases, harvesters 
and processors have acted rationally, and predict-
ably, to the economic, regulatory, and biological 
forces at work. 
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THE COMMERCIAL HARVESTING SECTOR 

Introduction 

U .S. domestic fisheries in the western Pa
cific Ocean are conducted in three geo

graphical areas: Hawaii's EEZ and the 
surrounding North Pacific, the EEZ's of American 
Samoa, Guam, and the Northern Mariana Islands, 
and the South Pacific distant-water tuna purse 
seine and albacore troll fisheries. This article con
centrates on Hawaii fisheries with some reference 
to the other U.S. island fisheries. The purse seine 
and albacore fisheries are not covered in this re
port, but are the subject of the national spotlight 
issue. 

Hawaii Fisheries 

Hawaii's commercial fisheries have experi
enced a dramatic period of rapid growth 

and structural change over the past 15 years 

-Real llt·YIIIII revlnUI 

Figure 5-1 
Hawaii commercial fishery landings and real ex-vessel revenues. 
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(Pooley, 1994). During this period the largest do
mestic fishery, the aku boat fishery (pole-and-line 
skipjack tuna fishery), collapsed due to the clo
sure of the Honolulu tuna cannery. During the 
same time, the Northwestern Hawaiian Islands 
(NWHI) spiny and slipper lobster and bottomfish 
(snappers, groupers, and jacks) fisheries were de
veloped, and the pelagic longline fishery (tunas, 
tuna-like fishes, billfish, and swordfish) exploded 
in activity. Total domestic commercial landings 
rose from 12 million pounds, worth $20 million 
(in real dollars), in 1980 to 36 million pounds, 
worth $59 million, in 1993 (Fig. 5-1). This repre
sents a tripling of landings and real ex-vessel reve
nue in slightly more than a decade. Table 5-1 
summarizes Hawaii's domestic commercial fishery 
in 1993. 

Hawaii's domestic commercial fisheries are a 
mixture of mid-scale "distant-water" and small
scale fisheries which operate close to the main Ha
waiian Islands (MHI). These latter fisheries are 
primarily handline and trolling but also include 
trap, spear, and various types of scoop-net fisher
ies. About 200 vessels crewed by about 1,250 pea-

Table 5-1 
Hawaii domestic commercial landings, 19931 • 

Landin2s 
Nominal 

Amount value 
Fleet (1,000 lb) ($1,000) 

Longline2 26,500 57,000 
Troll-hand pelagics3 4,800 7,800 
Aku boat! 2,100 2,400 
MHl4 bonomfish3 500 1,500 
NWHI5 bottomfish2 400 1,200 
NWHI Lobsterl-6 

Other' 1,400 2,500 
Total 35,700 72,400 

1NMFS SWFSC Honolulu L..aboratoryesUmates. 
'National Marine Fisheries Service longline and lobster logbook estimates and 
NWHI shoreside mon~oring of botlom!lsh landings. 
1Hawaii Division ol Aquatic: Resources commercial catch reports for !roll-handline, 
aim boa~ MHI bottomfish, and other. 
1MHI• Main Hawaiian Islands. 
1NWHI• Northwestern Hawaiian Islands. 
'Closed in 1993; 1992 landings of 466,000 pounds ($2.1 million). 



pie participate in the larger commercial fisheries, 
while an additional 2,500 people have commercial 
fishing licenses in the small-scale fishery1

• Fig
ures 5-2 and 5-3 display commercial fishing ves
sel participation for the three Federally regulated 
fisheries (longline and NWHI bottomfish and lob
ster), and the associated small-scale fisheries 
(troll-handline for pelagics and bottomfish). The 
figures show the dramatic increase in the longline 
fishery in the late 1980's as well as the mid-
1980's peak in the development of the NWHI fish
eries. Participation in small-scale fisheries has not 
been measured on an annual basis; the figures rep
resent an average of full-time participation over 
the period (the same is true for crew employment 
and fishing effort). However, actual participation 
varies substantially, depending on overall eco
nomic conditions, the cost of fuel, fish availability 
(catch per unit effort), and fish prices. 

Other Western Pacific Fisheries 

T he domestic commercial fisheries in Amer
ican Samoa, Guam, and the Northern Mari

ana Islands are much smaller, but they are 
hnportant locations for transhipment and process
ing for the U.S. distant-water purse seine fishery 
as well as for foreign purse seine and longline fish
eries (Table 5-2). 

American Samoa has two tuna canneries that 
receive substantial quantities of U.S. distant-water 
purse seine landings and U.S. albacore troller land
ings, both destined for the canneries, and foreign 

Area 

Table 5-2 
Domestic commercial fishery landings 

and revenue in American Samoa, Guam 
and the Northern Mariana Islands, 19931. 

Landings Ex-vessel value 
(1,000 lb) ($1,000) 

American Samoa 108 275 
Guam 373 778 
Northern Mariana Islands 374 613 

'NMFS WPAGFIN (Western Pacific Rshery Information Network) data compiled from 
island fishery agencies. 

1Most of these 2,500 conunercial fishing license holders are 
part-time fishermen. We estimate full-time commercial partici
pation in these fisheries at 200 vessels with about 400 crew 
members. 
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Number of vessels participating in Hawaii commercial fisheries 
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Figure 5-3 
Number of full-time crew members participating in Hawaii 

commercial fisheries (NMFS estimates). 

tuna longline landings, some of which are reex
ported to Japan. Guam and the Northern Mariana 
Islands have both served as tuna transhipment cen
ters for U.S. as well as Japanese and Taiwanese 
tuna fleets. Honolulu serves as a major center for 
resupply for Japanese, Taiwanese, and South Ko
rean tuna longline vessels. While not commercial 
fishing per se (foreign vessels are not allowed to 
off-load in U.S. ports, excluding American 
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Samoa, Guam, and the Northern Mariana Islands), 
resupply is an important source of income in the 
marine sector for these three island economies as 
well as Hawaii. 2 

Federally Regulated Fisheries 

T he domestic U.S. fisheries in this area are 
regulated by the Western Pacific Fishery 

Management Council (WPFMC) whose jurisdic
tion includes American Samoa, Guam, Hawaii, 
and the Northern Mariana Islands. The Federally 
managed domestic fisheries3 (NWHI bottomfish 
and lobster fisheries and the Hawaii longline fish
ery) are controlled through limited entry arrange
ments (see this region's spotlight article) and 
various biological measures as well as technologi
cal measures to protect the endangered Hawaiian 
monk seal and a variety of sea turtles. Potential 
fishery management issues include: making a 
transition from nontransferable permits in the 
NWHI bottomfish limited entry fishery, finding 
an alternative to "boom-bust" quota seasonal man
agement in the NWH!lobster fishery, controlling 
the growth of the pelagic longline limited entry 
fishery, and addressing the issue of bycatch in the 
longline fishery (particularly sea turtles but also 
sharks and the capture and sale ofbillfish). Al
though Hawaii's large-scale commercial fisheries 
operate out of a few ports (primarily those in Ho
nolulu), the costs and diseconomies of regulation 
and enforcement necessitate a regulatory system 
that is relatively simple in design. Limited entry 
has been the preferred system in the past, but alter
native management forms such as transferable ef
fort rnles and corporate or cooperative 
management are now being explored for these 
fisheries instead of enforcement-intensive ITQ's. 

The NWH1 fisheries are "distant-water" fisher
ies in the sense that vessels must travel at least 
500 miles from Honolulu to reach the fishing 
grounds. Similarly, many of the productive long
line fishing grounds are outside the U.S. 200-mile 

2Iversen and Lucas (1992) estimated that the nmnber of port 
calls by foreign longline fishing vessels into Honolulu Harbor 
averaged 2,500 visits arumally in 1986-88, generating $32 mil
lion annually in direct expenditures. 

3There are also WPFMC fishery management plans for the Ha
waii precious coral fishery and the Hawaii seamount ground
fish fishery, but these fisheries have been closed for many 
years due to overharvesting by foreign vessels prior to the im
plementation of the :MFCMA. 
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EEZ around Hawaii. The vessels in these fisheries 
are relatively small (<100 feet in length). The 
NWHI bottomfish fishery is a deep-sea handline 
fishery, while the lobster fishery is a trap fishery. 
Participation in both the NWHI fisheries is low, 
with only 15 permitted vessels in the lobster fish
ery (with participation annually at 5-10 vessels) 
and only 35 permitted vessels in the bottomfish 
fishery. The NWH!lobster fishery was closed in 
1993, experienced a truncated season in 1994, and 
was open under an experimental fishing permit 
for only one vessel in 1995. Vessels in the long
line fishery average 70 feet in length overall. This 
fishery has larger participation, with 166limited 
entry permits and as many as 125 vessels active in 
recent years. 

Fisheries in Hawaiian Waters 

Fleets in the MHI are primarily comprised 
of small fishing vessels (<50 feet). The 

MHI pelagic fishery targeting tunas and billfish in
cludes the few remaining aku boats, a large fleet 
of several thousand commercial and sportfishing 
charter trollers, and bottom handliners. The MHI 
bottomfish fishery uses bottom handlines as well 
as traps. Other fisheries include a trap fishery for 
lobster and shrimp and net fisheries for near-shore 
pelagics, as well as a number of dive fisheries for 
reef fish. While the landings from the MHI troll 
and handline vessels are characterized here as 
commercial, the distinction between commercial, 
recreational, and subsistence fishing is difficult in 
Hawaii, as discussed later. 

Economic Research in the 
NWHI Lobster Fishery 

A thorough cost -earnings study indicated 
that the NWH!lobster fleet could be cate

gorized into three size-ownership components on 
economic performance grounds. The larger ves
sels were estimated to be losing money largely 
due to high fixed costs; so were the medium-sized 
hired captain vessels due primarily to low produc
tivity. However the owner-operator medium-sized 
vessels were estimated as profitable, due to both 
lower variable costs and higher productivity 
(Clarke and Pooley, 1988). Since 1986, when the 
economic data were collected, the largest vessels 



have reduced their participation in the fishery, as 
might be expected.4 The medium-sized hired cap
tain vessels have since undergone a number of 
changes, and those that remain in the fishery now 
operate more like owner-operator vessels. 

A detailed bioeconomic model of the fishery 
was prepared using information from the late 
1980's, prior to the current management regime 
(Clarke eta!., 1992). This analysis indicated that 
the difference between maximum sustainable 
yield (MSY) and both maximum economic yield 
(MEY) and open-access equilibrium yield (OA Y) 
was less than 12% in terms of landings (yield) but 
42-45% in terms of fishing effort.5 However, the 
bioeconomic model was based on a biological as
sessment that estimated MSY to be in the range of 
1 million lobsters. A dramatic decrease in catch 
rates occurred in 1990, due to an oceanographic 
perturbation that affected recruitment to the lob
ster stocks, total lobster biomass, and the availabil
ity of spiny lobsters in particular (Polovina and 
Mitchum, 1992; Polovina eta!., 1994). There
duced catch rates continued, resulting in the clo
sure of the fishery in 1993, and a relatively small 
quota in 1994. Although MSY has not been "offic
ially" revised, it appears that under the current en
vironmental conditions the de facto MSY is 
200,000-300,000 lobsters. 

Thus, the situation in the NWID lobster fishery 
was bleak. Furthermore, the management regime 
was economically inefficient with seasonal quotas 
and a "use-it-or-lose-it" rule on permits that pro
moted excess effort. For all but the smallest ves
sels (which might fish year-round at low levels of 
productivity if not for the seasonal quota) or those 
medium-sized vessels that could switch to the 
longline fishery when the lobster fishery was 
closed, the NWHllobster fishery was no longer 
economically viable. While positive profits ex
isted in the fishery's early years of development 
in the early 1980's, it appears that only the hope 
of improved conditions sustains participation in 
the fishery today. If the oceanographic conditions 
that suppressed biomass continue for many more 
years, the loss of an active market for Hawaiian 
lobsters will accentuate these problems. 

~xcept for participation forced by an every other year "use-it
or-lose-it .. clause in the limited entry program. 

5MEY indicates the most economically efficient level of pro
duction, and is usually at a lower level of fishing effort than 
MSY in a standard stock production model (see Chapter 2). 
OAY refers to the level of production in an open access fish
ery and is usually at a higher level of fishing effort than MSY. 
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Economic Research in the 
NWHI Bottomfish Fishery 

T he NWH1 bottomfish fishery is divi~ed 
into two regulatory zones: a more dtstant 

limited-entry zone and a closer open-access zone. 
Fifteen vessels have permits to operate in the lim
ited-entry zone, while 20 are permitted to fish in 
the open-access zone. A recent study of this fish
ery suggested that the vessels in the limited-entry 
zone realized a small but positive economic return 
while those in the open-access zone realized sub
stantial losses (Hamilton6). However, vessel opera
tors in the open-access zone were found to have 
mixed motivations, with noncommercial fishing 
activities also important to them (e.g., recreational 
and charter fishing, funerals, and sight-seeing). 
The analysis indicated that the enlil:e NWHI 
bottomfish ftshery (i.e., eliminating the concept of 
"zones") could sustain 15 vessels on a full-time 
basis, as compared to 12 active vessels in 1993. 

The regulatory impact analysis for the 
WPFMC's moratorium in the longline fishery esti
mated that the average longline fishing vessel real
ized an economic loss of $85,000 in 199!". Not 
surprisingly, many longline vessel owners and 
captains also expressed distress in public meetings 

~lton, M. 1994. NWHI bottomfish fishery 1993 vessel ac
tivities: costs and economic returns. U.S. Dep. Commer., 
NOAA, Natl. Mar. Fish. Serv., Southwest Fish. Sci. Cent. 
Admin. Rep. H-94-IC. 

7The RIR was constructed on sparse infonnation. An important 
research initiative, the Pelagic Fisheries Research Project 
under the University of Hawaii and NOAA's Joint Institute 
for Marine and Atmospheric Research, has funded a com
prehensive economic research project for Hawaii's pelagic 
fisheries. This will improve the status of economic infonna
tion by the end of 1995. (Pooley, 1994c). 
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Figure 5-4 
Hawaii commercial fisheries real daily revenue per vessel, by fishery. 

and at the docks about the condition of the fishery 
as well as the regulatory climate. This was a pe
riod of substantial regulatory uncertainty in the 
longline fishery, coinciding with the period in 
which a number of vessel operators were still 
learning how to use monofilament gear effec
tively. Economic conditions appear to have stabi
lized in the past 2 years and are expected to 
improve as longline permits become transferable 
under the new limited entry regulations. 

The results from these and other economic 
studies of Hawaii's commercial fisheries (Fig. 5-
4) show trends in estimated real average annual 
ex-vessel revenue per vessel. Revenue in the 
small-scale fisheries varies with catch rates; these 
vary annually due to the changing near-shore 
availability of highly migratory species such as 
tunas and other pelagics. Even in the longline and 
Northwestern Hawaiian Islands fisheries where 
larger vessel sizes predominate, there are substan
tial "booms and busts" in returns to the fisheries. 
These features are the result of Hawaii's geograph
ical and oceanographic isolation, the topology of 
its ocean environment, and the effects of evolving 
economic and regulatory regimes. 

THE SEAFOOD PROCESSING SECTOR 

Since the Hawaii market is dominated by 
fresh product, seafood processing is lim

ited. Primary product forms include fish cake and 
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dried fish as well as various "specialty" packs. 
The NMFS Southwest Regional Office estimates 
that seafood processing in Hawaii was 9 million 
pounds in 1993, produced by 26 relatively small 
plants. Processed value was roughly $16 million, 
less than 25% of landed ex-vessel value. Employ
ment was estimated at 250 people, but many of 
these may also be engaged in retail operations. 

THE RETAIL MARKET AND TRADE SECTOR 

Hawaii's Seafood Markets 

Domestic commercial landings provide 
about 27% of the Hawaii seafood market, 

with the balance supplemented by imports and 
shipments from mainland U.S. producers (Table 5-
3). Hawaii's seafood market is primarily fresh 
product with bigeye and yellowfin tuna (known lo
cally as ahi) directed toward sashimi (raw fish) at 
retail prices exceeding $20 per pound at New 
Year's. Many of the other pelagics landed, of 
which mahimahi (dolphin fish) and striped marlin 
are mainstays, are directed at restaurants, along 
with many of the bottomfish. Skipjack tuna is 
commonly sold for home consumption, either as 
fillets or in a prepared product called poki (mari
nated with vinegar, soy sauce, and spices). Most 
of the swordfish is "exported" to the U.S. east 
coast. Frozen lobster tail was initially exported to 
the U.S. mainland or overseas, but under the cur
rent quota regime an increased percentage of the 
lobster harvest is sold as a live product andre
mains in Hawaii for the upscale restaurant market. 

Table 5-3 
Supply and revenue of Hawaii seafood 

market charmels, 19931. 

Thousand Thousand 
Source of supply pounds dollars 

Domestic commercial landings 35,700 72,400 
+ Recreational landings 10,200 
• Hawaii domestic fishery landings 45,900 72,400 

+ Foreign imports 22,000 40,600 
+ U.S. mainland "imports~ 34,300 62,400 
-Export ~0<09n and U.S. mainland) 14,600 29,600 
• Hawwi market (commercial only) n,40o 145,600 

• Hawaii consumption 
(including recreational) 87,600 

1 NMFS SWFSC Honolulu Laboralory es1imales. 



Table 5-4 
Hawaii seafood imports, 19931• 

Pounds 
Item imported 

Fresh~rozen fish 9,231,130 
Fresh/frozen sheiHish 6,918,257 
Canned fish 181,555 
Canned shellfish 45,741 
Dried fish 38,270 
Dried shellfish 43,643 
Miscellaneous 264,433 

Total (Market News) 16,723,029 

Total (U.S. Cus1oms) 22,000,000 

1Data compUed from U.S. Food and Drug Administration samples by NMFS 
Southwest Region, Markel News Division. NMFS Markel News figures differ 
from U.S. Customs figures because Invoices are not available for Markel 
News recording on all imports. U.S. Customs figures do not provide species 
and product form details. 

Figures 5-5 and 5-6 summarize ex-vessel, 
round-weight price trends for the major species. 
Swordfish prices show the shift from swordfish as 
a bycatch in the tuna longline fishery to a targeted 
species sold on the U.S. mainland. These prices 
also demonstrate the impact of Hawaii landings in 
that market. The dramatic increase in tuna prices 
may be inaccurate due to reporting problems, but 
it does represent the internationalization of the Ha
waii tuna market, with ahi now sold throughout 
the U.S. mainland and Japan. Bottomfish prices, 
including the prized opakapaka (pink snapper), 
have shown little change over the period. The dif
ference between spiny and slipper lobster prices 
indicates the difference in their market penetration. 

While imports and exports are important to 
Hawaii's seafood markets, the volume is difficult 
to measure because of the unknown magnitude of 
interstate trade in both directions (e.g., South 
American mahimahi is imported through the Port 
of Los Angeles and then flown to Honolulu). For
eign imports directly into Hawaii in 1993 were 22 
million pounds worth $40 million, according to 
U.S. Customs; foreign exports were 850,000 
pounds valued at $4.5 million. Imports comprise 
the entire range of species and product form. Most 
of the exports were fresh tuna destined either for 
Japan or Europe. Figures 5-7 and 5-8 and Table 5-
4 summarize Hawaii's seafood imports in 1993 
using detailed species and product-form informa
tion. 1n Figure 5-8, the term "pelagics" refers to 
nontuna pelagics and is dominated by the im
port of fresh mahimahi loins and frozen 
mahirnahi fillets. 
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THE RECREATIONAL AND SUBSISTENCE 
HARVESTING SECTORS 

The distinction between commercial, recrea
tional, and subsistence fishing in Hawaii's 

small boat fishing fleets is primarily one of termi
nology. Even sportfishing charter boat captains 
who target blue marlin generally sell their catch. 
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stantially. Recreational landings' in 1980 were es
timated to be about I 0 million pounds9• Participa
tion in these fisheries was estimated at 320,000 
people (24% of Hawaii's population) taking 
708,000 boat trips. While the volume of noncom
merciallandings is now only a small part of total 
harvest, fishing plays an important cultural role in 
Hawaii for native Hawaiians and for more recent 
immigrants. Sportfishing as a tourist attraction 
and in tournament form is an important marine 
sector business. 

There have been few economic studies of these 
sectors. Charter fishing vessels have had a hard 
time financially, and investment in that sector has 
been stagnant. However, efforts by the industry 
and the State of Hawaii have been made to im
prove marketing of charter boat fishing. Studies 
suggest that there are mixed motivations both for 
owning and operating charter fishing vessels (i.e., 
motivations are not entirely revenue-based) and 
for charter fishing patrons (i.e., motivations are 
not necessarily catching fish [Samples et a1. 10

; 

Samples and Schug11
]). Both Samples and SMS 

Research12 and Meyer13 found substantial non
market economic values for people participating 
in these fisheries. 

Two important fishery management issues re
late to the recreational and subsistence pelagic 
fisheries: first, gear and biological interaction 
problems between the commerciallongline and 
non-commercial small-boat fleets were the subject 
of intense negotiations in 1990-91. This resulted 

~ 2 
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in 25-50 mile longline area closures around the 
----- MHI14• Second, the commercial sale or tag-and-re-
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Figure 5-8 
Fresh/frozen seafood imports to Hawaii,' by product category. 

"Weekend warriors" often keep smaller fish for 
home consumption or sharing among extended 
family and friends but sell larger fish at the local 
auctions. Subsistence fishing tends to operate the 
same way. 

There have been no systematic surveys of the 
recreational and subsistence fisheries in Hawaii 
since 1979-81, but it does not appear that partici
pation in the off-shore fishery has increased sub-
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8Landings by people who did not consider themselves commer
cial fishermen. 

9Unpublished NMFS figures from the Marine Recreational 
Fishing Statistical Survey. 

10Samples,K. C.,J. N.Kusakabe, and J. T. Sproul. 1984. A de
scription and economic appraisal of charter boat fishing in Ha
waii. NMFS Southwest FJSh. Cent Admin. Rep. H-84-6C, 130 p. 

11Samples, K. C., and D. M. Schug. 1985. Charter fishing pa
trons in Hawaii: a study of their demographics, motivations, 
expenditures, and fishing values. NMFS Southwest Fish. 
Cent. Admin. Rep. H-85-8C, 95 p. 

12Samples, K. C., and SMS Research, Inc. 1983. Experimental 
valuation of recreational fishing in Hawaii. NMFS Southwest 
Fish. Cent. Admin. Rep. H-83-11 C, 42 p. 

13Meyer Resources Inc. 1987. A report on resident fishing in 
the Hawaiian Islands. NMFS Southwest Fish. Cent. Admin. 
Rep. H-87-BC, 74 p. 

1"The general problem of interaction between the Hawaii long
line fleet and the small-boat pelagic fisheries in Hawaii, as 
well as the problems of annual variability in catch rates, is dis
cussed in Boggs (1991) and Skillman et at. (1993). 



lease of billfish (particularly marlins) by small
boat pelagic fisheries, particularly within the char
ter boat sports fishing community, became an 
issue. While several tournaments have experi
mented with tag-and-release, it remains controver
sial in Hawaii, particularly if the mortality of 
released billfish is high, since selling or consum
ing all fish is an expected part of local culture. 

Finally, although not strictly a subsistence fish
ing matter, the issue of native Hawaiian (as well 
as native Chamorran in Guam) rights is of increas
ing interest. The WPFMC's NWIU bottomfish 
FMP reserves rights to be determined for native 
Hawaiian fishermen, and many of the near-shore 
fishing issues are particularly important to local 
communities. The WPFMC has played a leading 
role in attempting to identify and resolve some of 
these issues. 
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Pacific 

Spotlight 
Article Limited Entry in Hawaii's 

Major Commercial Fisheries 

INTRODUCTION In the mid-1980's, the Western Pacific Fishery 
Management Council (hereafter referred to as the 

T his article discusses the evolution of lim- Council) began to explore limited entry options 
ited-entry fishing in Hawaii with an em- for the NWHI lobster and bottomfish fisheries in 

phasis on the economic impacts. Each of Hawaii's direct collaboration with vessel operators and 
Federally managed commercial fisheries is sub- owners. These were recently developed fisheries 
ject to some form of limited entry. Lhnited entry fairly distant from the population centers of Ha-
is seen by fisheries managers and by the fisher- waii2 and were based on a fairly small and narrow 
men themselves in Hawaii as a significant regula- bottom topography. The number of commercial 
tory measure despite doubts in the professional fishing vessels in each fishery was small (10-20). 
management literature about the effectiveness of However, because the prices of the products were 
limited entry in terms of controlling fishing effort. relatively high, the anticipated revenue of partici-
The experience in Hawaii suggests that when im- pating vessels was substantial, particularly at early 
plemented fairly early in a fishery development catch rates.3 

process, lhnited entry can provide the basis for en- Despite the small initial number of participants 
couraging a sense of community amongst partici- in the NWHI fisheries, biological overfishing was 
pants who then have a more common stake in considered possible if the profits of the early par-
management decisions, leading to more rational ticipants attracted substantial numbers of new en-
evolution of subsequent fishery regulations. The trants from already stressed mainland U.S. 
same may be true for developed fisheries on the fisheries (e.g., trap fisheries in the Pacific North-
U.S. mainland if a means for reducing the scope west). But more importantly for the evolution of 
of each regulated fishery is found. limited entry in Hawaii, many participants in both , 

----------------1--Hawairlias four Federally manageCl'c"'o"'mm="e"'r-----NWHrfislieries realizea-that witlltlie substantial ___ , 
cial fisheries: the Northwestern Hawaiian Islands variable costs in these fisheries4, economic viabil-
(NWHI) lobster (spiny and slipper) fishery; ity (i.e., maintaining catch rates and thus revenue 
NWHI bottomfish (snappers, groupers, and jacks) per day at sea) was an essential fisheries manage-
fisheries; the domestic pelagic longline fishery; ment objective if the benefits of the fishery 
and the deep-sea precious coral fishery1• Landings resource were to be realized over the long run. 
and revenues in the first three fisheries are de-
picted in Figures 1, 2, and 3. Each fishery devel
oped rapidly in the 1980's. The growth of the two 
NWHI fisheries could not sustain catch rates. The 
growth of the pelagic longline fishery continues, 
with the extent of competition from foreign fish
ing vessels in international waters still unclear. 

1The precious coral fishery has not really operated since the im
plementation of the Magnuson Act in 1976 due to overfishing 
by foreign fishing fleets in the late 1960's and early 1970's 
and possible habitat destruction of these slow-growing spe
cies. Entry by domestic participants is restricted to experimen
tal fishing pennits. Only a few trips have been taken by 
domestic vessels under the fishery management plan. 
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1'h.e Northwestern Hawaiian Islands (NWlll) are a string of 
uninhabited islets and reefs running 1,200 n.mi. west of Kauai 
through Midway Islands and Kure Atoll. The nearest fishery 
location is about 500 miles from Honolulu. 

3For example, in 1983 ex-vessellobster revenue per trap haul 
was $7.04 (unadjusted for inflation) and revenue per day fish
ing was $2,100, with frozen lobster tails selling for $7.41 per 
pound. Similarly, average bottomfish prices were $2.30 per 
pound (round weight) with prices for prime opakapaka (pink 
snapper) reaching $25.00 at Chrisbnas and New Year's. 

4Variable costs include per-trip run times of up to 1 week in 
each direction and increased atmual and per trip maintenance 
costs associated with the substantial risks involved in break
downs in isolated locations (several vessels have sunk in the 
area in recent years). As a result, generating sufficient reve
nues to cover fixed costs is a major operations problem. 



Council management and NMFS economics 
staff began a series of discussions and scoping 
meetings with fishermen from all of Hawaii's 
major commercial fisheries in the mid 1980's. As 
a result, further efforts were made to implement 
limited entry for the NWHI bottomfish fishery, 
which would become the initial test case of lim
ited entry in Hawaii. 

Complementing this interest in limited entry, 
economic studies were conducted on the NWHI 
fisheries throughout the 1980's and into the 
1990's. These studies confirmed the perception 
that profitability in both fisheries was sufficiently 
marginal that only a few vessels of moderate size 
would be likely to make a long-term commitment 
to the fisheries. Although the NMFS economists 
and those working for the Council collaborated in 
a number of areas, the management framework 
was designed by the Council and its staff, while 
the NMFS economists served primarily as "objec
tive" sources of economic analysis. This is shown 
in particular by the NWHl bottomfish limited 
entry plan. 

NWHI BOTTOMFISH FisHERY 

I n the mid-1980's, the Council issued are
port suggesting that a limited entry program 

allowing "satisficing5," rather than "optimizing" 
or "maximizing, •• behavior would be preferable to 
the participants of the NWHI bottomfish fishery 
(Meyer6). Despite the "distant-water" aspect of 
this fishery, participation in it was still viewed as 
a choice of life-style, with profitability seen as tak
ing second place as an incentive to participate. In 
contrast with economic theory, and most eco
nomic practice in limited entry and other con
trolled access fisheries (e.g., ITQ's), a key 
element of the management plan was not monetiz
ing participation in the fishery. 

5"Satisficing" is a term created by organizational economists to 
suggest that people may tend to satisfy their basic wants, 
rather than trying to maximize their incomes as general equi
librium economic utility theory suggests. In terms of the eco
nomics of the fishing vessel as a firm, this would imply goals 
of maintaining a certain profit rate and an overall level of ex-ves
sel revenue, as well as maintaining employment opportunities. 

~eyer, P. A. 1987. Access control for the Northwestern Ha
waiian Islands Bottomfishery ... W. Pac. Reg. Fish. Manage. 
Counc. Rep., Honolulu. 
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Figure 1 
Hawaii bottomfish landings and real ex-vessel revenues. 

The Council initially approved this plan and set 
a control date for entry in 1985, but the actual 
FMP was not implemented until 1989. The basic 
principles were: to not allow transferability of per
mits (i.e., forestalling monetization of permits), 
and to determine the optimum number of vessels 
in the fishery (and thus new entry) based on aver
age breakeven operating levels, rather than on 
identifying a target positive rate of profit which 
might be viewed by economists as economically 
"efficient." About 35 vessels were vested with 
rights to permits, and attrition was expected to 
winnow the number down by a sunset date of 
1994.7 Studies by NMFS economists and fishery 
monitoring personnel provided the detailed basis 
for access decisions under the limited entry pro
gram (Pooley and Kawamoto', Hamilton9). This 
fishery management system remains in effect today. 

7 Only four vessels were active in the limited entry zone in 
1993. 

8Pooley, S. G., and K. E. Kawamoto. 1990. Economic analysis 
of bottomfish fishing vessels operating in the Northwestern 
Hawaiian Islands, 1984-88. NMFS Southwest Fish. Cent 
Admin. Rep. H-90-13, 20 p. 

9Hamilton, M. 1994. NWHI bottomfish fishery 1993 vessel ac
tivities, costs, and economic returns. NMFS Southwest Fish. 
Cent. Admin. Rep. H-94-1C, 36 p. 
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NWHI LoBSTER FisHERY 

T he participants in the NWHI lobster fish
ery initially resisted appeals for limited 

entry or individual transferable quotas (ITQ's) in 
their fishery. They felt that high variable costs 
would reduce the risk of biological overfishing 
(i.e., that the fishery would regulate itself econom
ically). Throughout the 1980's and into the 
1990's, these participants have, on the whole, pre
ferred a management structure which allowed risk
taking behavior: a jackpot approach to 
competition with their fellow participants instead 
of specified catch levels (e.g., set by ITQ's). An 
initial cost-earnings assessment conducted by 
NMFS economics and fishery monitoring staff 
(Clarke and Pooley, 1988) and a subsequent 
bioeconomic model (Clarke et al., 1992) sug
gested that the idea of economic self-management 
was not far-fetched in the sense that the open
access level of fleet operations was relatively 
close to the maximum sustainable yield level of 
operations. 

However, with the rapid development of the 
Hawaii pelagic longline fishery (first for 
yellowfin and bigeye tuna and then for swordfish) 
in the late 1980's, the potential existed for 
longliners to participate in the NWHI lobster fish
ery on a seasonal basis. These longliners were hy
pothesized to be able to cover their variable costs 
without having to cover all of their fixed costs in 
the lobster fishery, providing a more continuous 

-Pounds 

- Real ex-ve11el revenue 

1986 1987 1988 1989 

Figure2 
NWllllobster landings and real ex-vessel revenues. 
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stream of income to their crews and owners. Com
bined with the first evidence of recruitment failure 
in the NWHI lobster stocks, this provided the in
centive for NWID lobster vessel captains and own
ers to craft their own limited entry program, 
codified by the Council in 1991. 

In contrast with the NWHI bottomfish pro
gram, the lobster program did include transferable 
permits, acknowledging the greater "commercial
ism" of the lobster fleet's owners. Fifteen vessels 
were vested with rights to NWHI lobster fishing 
permits, with approximately 12 vessels fishing on 
an annual basis. One feature of the bottomfish pro
gram was maintained, notably the requirement to 
use one • s license at least once every two years. 
This provided exactly the kind of negative incen
tives that economic theory predicts: when catch 
rates dropped due to an unexpected decline in re
cruitment to the lobster stocks, some vessels were 
forced to continue fishing to maintain their per
mits (Townsend and Pooley10

). 

HAWAII'S DOMESTIC LONGLINE FISHERY 

Finally, in 1991, the rapid growth of the do
mestic pelagic longline fishery in Hawaii, 

populated largely by new entrants from the U.S. 
east and Gulf coasts, encouraged some fishery 
managers and competing segments of the near
shore pelagic fishery (primarily small-scale com
mercial and recreational trollers and handliners, 
including charterboats) to call for a moratorium in 
the longline fishery. This moratorium lasted 3 
years and in 1994 was transformed into a formal 
limited entry program with transferable permits. 

The moratorium was designed to reduce com
petition between the longline fishery and the near
shore pelagic fisheries and to provide some 
conservation leeway in the blue marlin and sword
fish fisheries, by reducing the bycatch of tuna and 
blue marlin. However, the regulatory impact anal
ysis for the moratorium regulations found little 
empirical basis for the regulation and suggested 
that the potential costs to the longliners exceeded 
the benefits to the near-shore pelagic fisheries 
(Pooley, 1994). Economic dislocation occurred 
during the moratorium period when permits had 
only limited transferability. Nonetheless, as the 

1CTownsend, R. E., and S. G. Pooley. 1994. A proposal for cor
porate management of the Northwestern Hawaiian Islands lob
ster fishery. Pap. pres. at Am. Fish. Soc. annu. meet. 



difficulties and costs in operating in Hawaii's dis
tant-water pelagic longline fishery became more 
apparent to the new entrants, it also became appar
ent that the moratorium, and the subsequent lim
ited entry program, provided a "controlled 
growth" enviromnent. This would provide greater 
economic stability for the industry as a whole and 
make the implementation of biologically oriented 
fishery measures more amenable. 

CoNCLUSIONS 

L imited entry has not been a panacea for 
any of the Hawaii Federally regulated 

commercial fisheries. As indicated by Figures 1 
and 2, neither of the two NWHI fisheries has pros
pered in terms of maintaining total revenue from 
the fisheries. In neither fishery were the popula
tion dynamics well understood. Although maxi
mum sustainable yield (MSY) figures were 
available for both fisheries, factors affecting these 
fish stocks were not well known. Thus for the lob
ster fishery, unexpected oceanographic perturba
tions substantially reduced population levels in 
the early 1990's, greatly reducing the scope of the 
commercial fishery (Polovina and Mitchum, 
1992; Polovina et al., 1994). For the bottomfish 
fishery, the lack of detailed fishing information 
made assessment of annual variation in catch rates 
and fish sizes difficult as the participating vessels 
moved up the chain and explored new fishing 
grounds. In 1993, the lobster fishery was closed 
because of the stock recruitment problems, and 
landings in the bottomfish fishery had fallen by 
50% from the peak in the mid 1980's. 

However, as suggested by the estimated reve
nue per day fished (Figure 4), income has been 
more stable (while nonetheless quite variable). 
Moreover, the potential value of the permits has 
made rebuilding the NWHI fisheries economi
cally viable, with a number of participants in the 
NWHI lobster fishery agreeing on multi-year clo
sures if required. For the pelagic longline fishery, 
detailed empirical economic analysis is just begin
ning to reveal the dynamics of this industry. 

Systems of limited entry are not known to 
achieve economic efficiency or to reduce fishery 
harvests in the presence of biological overfishing. 
Nonetheless, limited entry has its advantages, es
pecially when compared to open-access fisheries 
and to the monitoring and enforcement costs of 
complex biological, economic, and operational 

~ 
ii 
" " " " > 
I!! 
'0 

" ~ 
;g 
8 
"!. 
::. 

"' "' ~ 
" 3 

Western Pacific Spotlight Article 

50,000 

-Pound• 
-RI-' _..IUII111YinUI 

40,000 

30,000 

20,000 

10,000 

fsL84~1~9~8~5~19L8~6~19~8=7~1~98=8~1~9~89~1~9~90~~19~9~1~19~9=2~1~993 

Figure3 
Hawaii longline landings and real ex-vessel revenues. 

$10.000,------------------, 

+Longllna 

+ NWHI Lobster 

$8,000 .. NWHI BoHomfiah 

$6,000 

$4,000 
.L-~ ..... 

soL---L-~--~--~---L---L---L---L--4 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Figure 4 
Hawaii commercial fisheries real daily revenue per vessel, by fishery. 

regulations. This is particularly true if the limited 
entry program incorporates a simple system for re
ducing effort, e.g., fractional licensing (Townsend 
and Pooley, 1994)11

• Despite what many might 
consider suboptimum economic performance in 
the two NWHI limited entry fisheries, and the ap-

11Fractionallicensing is a system by which participation in a 
fishery is regulated by inputs (e.g., tradable fractions of per~ 
mits) rather than outputs (e.g., rrQ•s). 
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parently marginal economic benefits of limited 
entry in the longline fishery, the consensus in Ha
waii is that the relatively early presence of limited 
entry developed a stronger sense of community in 
the fisheries and provided a better basis for work
ing out subsequent fishery management problems. 
It is this latter point which is perhaps generaliz
able to the more established fisheries on the U.S. 
mainland. 
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The Southeast Regional Report 

THE COMMERCIAL HARVESTING SECTOR 

Basic Economic Issues 

T he Southeast Region of the United States 
supports a large and diverse harvesting 

and processing industry for marine fisheries. 
Fleets in eight states from Texas to North Caro
lina, Puerto Rico, and the U.S. Virgin Islands land 
hundreds of species of fmfish and shellfish, with 
the shrimp fisheries by far the most important in 
terms of total revenues. In 1994, there were about 
2.44 billion pounds of landings valued at about 
$1.03 billion and shrirup accounted for 235 mil
lion pounds of the landings valued at $531 mil
lion. Other iruportant commercial fisheries 
include menhaden, blue crab, reef fish, oysters, 
spiny lobster, mullet, highly migratory species, 
and coastal pelagics. 

The most important factors influencing the eco
nomic performance of the commercial fishing in
dustry in the Southeast Region can be categorized 

as follows: 
1) A major portion of the stocks are being har

vested at less than their long term potential yield 
(LTPY) (USDOC, 1993, provides a full ~e~mitio?"). 

2) Most of the fisheries are overcapitalized m 
the sense that more harvesting effort than is neces
sary is employed to catch a given amount of the 
stock. 

3) There are multiple, competing uses of the 
stocks, and these competing uses complicate man
agement and raise the cost of management. 

4) Most of the management regirues for the 
stocks feature controls, usually overall quotas, 
that have been largely successful in beginning to 
halt or reverse stock declines. 

5) However, in most cases there are no overall 
controls on effort and a number of gear, trip limit, 
size, and other regulations tend to reduce harvest
ing efficiency and redistribute existing fish stocks 
with the result of increasing the costs of harvest
ing, management, enforcement, and monitoring. 

6) From a marketing viewpoint, a number of 
the stocks face market competition from iruports 

of identical or similar species, and prices are often 
dictated not only by the supply of iruported prod
ucts but by the state of the world economy as well. 

7) Probably because the world supply of fish
ery products cannot be easily increased in re
sponse to favorable market signals and because 
the U.S. demand for seafood products has shifted 
upwards based on perceived nutritional benefits of 
seafood consumption, there has been a general ten
dency for southeastern U.S. seafood prices to in
crease faster than the rate of inflation. However, a 
notable exception is that the real price of shrimp has 
tended to decline in recent years, largely because 
world shrimp supplies have grown via mariculture. 

While some commercial fisheries in the South
east Region are exclusively or largely the domain 
of one user group, most fishery resources are ex
ploited by a number of competing commercial 
and recreational nser groups. In heavily utilized 
open-access fisheries, this leads to allocation prob
lems and a variety of user conflicts that have eco
nomic consequences. These issues are difficult to 
quantify, and as a result it is difficult to address 
the complex management problems which arise 
when a diverse group of users with different objec
tives and harvesting methods are participating in 
the catch. While most observers tend to think of 
the competition in terms of the number of harves
ters competing directly for the use value of there
sources, the fmfish bycatch in the Gulf of Mexico 
shrimp fishery provides a case where the use by 
one sector, shrimp harvesters, is not intentional. .In 
this particular case, the bycatch is of such magm
tude that the stock effects on the fmfish resources 
have profound biological and economic im- . 
plications for those recreational and commerci~l 
fishermen who directly target the bycatch species. 
For one fishery, red snapper, it has been deter
mined that unless the mortality that results from 
shrimp harvesting can be decreased by 50%, then 
the resource cannot recover in any reasonable pe
riod of tirue even if all directed recreational and 
commercial harvest ceased. (This region's spotlight 
article provides for a more thorough discussion of 
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Real revenues, landings, and ex-vessel prices for all Southeast fisheries. 

the management regime for red snapper and how 
it is impacted by the shrimp bycatch situation.) 

As is relatively common in fisheries throngh
out the United States and the world, the exploita
tion of open-access marine fishery resources in 
the Southeast Region has resulted in overcapital
ization in the harvesting sector for a number of 
species. As the term is used here, overcapitaliza
tion does not necessarily imply a level of fishing 
effort that creates a biological overfishing sce
nario, but instead is meant to imply that effort lev
els have expanded to the point where a given level 
of harvest could be produced at a lower cost. The 
region· s shrimp fisheries are prime examples 
wherein the stocks are not biologically threatened, 
but where shrimp harvesting effort, by almost any 
accounting, is far in excess of that needed to har
vest the annual shrimp crop. When Ward (1989) 
compared the optimal fleet size to the actual fleet 
size in the Gulf of Mexico shrimp fishery, his re
sults indicated that fleet size in the open-access 
shrimp fishery at that time was more than three 
times as large as it would be in a controlled-access 
fishery generating the maximum level of profits. 
Vessel crowding, often cited as a symptom of 
overcapitalization, was investigated by Ward and 
Sutinen (1994) by using fleet size as a measure of 
the crowding externality (Chapter 1 provides a 
definition) for the Gulf of Mexico shrimp fishery. 
One of their main results was that crowding had a 
highly significant, negative impact on a 
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A Florida shrimp boat (NMFS photo by William Antozzi). 

fisherman's decision to enter the fishery, further 
indirect evidence supporting the extent of overcap
italization in this fishery. 

For most of the period following the im
plementation of the Magnuson Fishery Conserva
tion and Management Act (MFCMA), fishery 
managers tended to design and implement regula
tions that had the major objective of restoring de
pleted fish stocks or at least maintaining them at 
current levels. Unfortnnately, most of the regula
tions did not fully address the improvement of net 
economic benefits which could potentially be de
rived from the fisheries. In general, the regula
tions led to shortened fishing seasons, increased 
capital investment, and an overall decline in har
vesting efficiency. However, fishery managers in 
the Southeast Region are now beginning to take 
steps leading to the implementation of overall ef
fort controls. Management regulations that at
tempt to address some of the open-access resource 
management problems in the Southeast Region 
began with the imposition of a permit moratorium 
for the reef fish fishery, which successfully froze 
entry into the fishery. Following the moratorium, 
reef fish vessels that were sold with a permit have 
commanded a $5,000-10,000 premium over ves
sels sold without the permit. That is, the permit ac
quired market value, as expected. However, this 
transferable pseudolicense limitation program did 
not prevent the expansion of fishing effort by fish
ermen already in the fishery, nor did it address the 
derby fishing problem. Noting these outcomes, 
the Gulf of Mexico Fishery Management Conncil 
developed, approved, and is ready to implement 
an ITQ program for the red snapper fishery. 



An ITQ program developed by the South Atlan
tic Fishery Management Council for the wreckfish 
fishery has been successful in lowering costs and 
increasing unit prices as forecast. The wreckfish 
ITQ program caused fishermen in the fishery to 
behave as if they owned the resource. While not 
actually transferring a property right for the 
resource in the sea to the wreckfish fishermen, 
fishing effort and participation levels in the fish
ery have declined over time. Ex-vessel prices 
have increased with an improvement in the qual
ity of landed fish, and resource rents that were dis
sipated have been reallocated from the quasi-fixed 
factor inputs of capital and labor to the relatively 
more fixed ITQ management instrument. 

Beyond these very definitive developments, 
early discussions by state and Federal manage
ment agencies are underway to investigate effort 
controls for king and Spanish mackerels, deep
water snapper/grouper, spiny lobster, and stone 
crab. These developments indicate clear progress 
toward resolving open-access fishery problems in 
the Southeast and thereby measurably improving 
the economic status of those fisheries. 

As management regimes designed to control 
overall effort are implemented, the actions should 
set the stage for an indirect and additional positive 
outcome in terms of the economic performance 
and efficiency of the fisheries. This would be man
ifested by a reduction in the number of regulations 
that have come into being since the implementa
tion of the Magnuson Act. These other controls, 
which include trip limits, seasonal closures, area 
closures, size limits, numerous gear restrictions, 
income qualifiers, complex reporting require
ments, and multiple permits, were successively in
troduced over a period of years in an attempt to 
address symptoms of the open-access fishery man
agement problem. It is becoming increasingly 
clear that although some of the regulations led to 
demonstrated short -run, positive net economic 
benefits, in aggregate, the same regulations cre
ated conditions which led to a dissipation of the 
gains with the end result of zero or negative net 
economic benefits in the fishery after a number of 
years. Further, it has become almost axiomatic 
that the regulations tend to foster additional regu
lations once it is realized that the expected bene
fits do not appear or are dissipated. 

The Southeast Regional Report 

Overview of Southeast Region Fisheries 

Figure 6-1 illustrates the trends in real ex-
vessel revenues and landings for all South-

east Region fisheries from 1984-93, while Table 
6-1 shows 1984-93 landings, real value, and 
prices for shrimp, menhaden, blue crab, reef fish, 
oysters, spiny lobster, mullet, highly migratory 
species (tuna, swordfish, and sharks), coastal mi-
gratory pelagics (mackerels and other species), 
and all other species combined. The named spe-
cies or species groups accounted for 93% of the 
landings and 86% of the value of all Southeast Re-
gion fisheries in 1993. 

Table 6-1 
Volume (million pounds), real value (million 1987 dollars), and real price 

(1987 $/lb) of commercial fishery landings in the Southeast Region 1. 

Species 1984 1985 1986 1987 1986 1989 1990 1991 1992 1993 

Shrimp 
Volume 276 292 331 284 251 268 286 266 247 237 
Real value $510 $486 $647 $523 $447 $409 $414 $418 $360 $324 
Real price $1.85 $1.67 $1.95 $1.84 $1.78 $1.53 $1.45 $1.57 $1.46 $1.36 

Menhaden 
Volume 2.338 ~053 1.905 2.008 1.485 1.354 1.264 1,332 1,014 1.263 
Real value $102 $74 $72 $73 $73 $51 $45 $53 $44 $50 
Real price $0.04 $0.04 $0.04 $0.04 $0.05 $0.04 $0.04 $0.04 $0.04 $0.04 

Blue crab 
Volume 110 102 93 131 135 106 116 125 133 127 
Real value $31 $29 $29 $47 $50 $39 $39 $39 $50 $48 
Real price $0.28 $0.28 $0.31 $0.36 $0.37 $0.36 $0.33 $0.29 $0.37 $0.36 

Reefflsh2 
Volume 33 32 36 37 38 42 43 37 36 40 
Real value $44 $44 $51 $48 $50 $64 $53 $45 $43 $50 
Real price $1.31 $1.40 $1.40 $1.33 $1.31 $1.29 $1.22 $1.20 $1.19 $124 

Oysters 
Volume 30 28 24 21 19 17 13 13 17 19 
Real value $51 $46 $46 $52 $45 $44 $40 $29 $31 $27 
Real price $1.68 $1.62 $1.93 $2.52 $2.34 $2.58 $3.05 $2.22 $1.63 $1.43 

Spiny lobster 
Volume 6 6 5 6 6 8 6 7 4 5 
Real value $17 $15 $14 $22 $17 $21 $18 $23 $14 $15 
Real price $2.76 $2.57 $2.73 $3.61 $~65 $2.70 $3.00 $3.33 $3.10 $~73 

Mullet 
Volume 27 24 31 29 32 34 36 30 30 37 
Real value $8 $7 $11 $9 $13 $13 $13 $10 $11 $15 
Real price $0.29 $0.29 $0.34 $0.32 $0.40 $0.39 $0.36 $0.32 $0.37 $0.39 

HMS3 
Volume 8 11 15 23 40 37 30 25 36 30 
Real value $16 $19 $23 $46 $68 $68 $50 $38 $39 $33 
Real price $2.02 $1.80 $1.51 $1.96 $1.66 $1.49 $1.66 $1.50 $1.06 $1.06 

CMPS4 
Volume 18 17 19 20 19 17 19 20 18 19 
Real value $8 $9 $10 $10 $9 $9 $10 $10 $10 $11 
Real price $0.45 $0.54 $0.52 $0.52 $0.50 $0.53 $0.53 $0.49 $0.53 $0.58 

Olhor 
Volume 186 148 153 161 162 148 106 107 122 170 
Rea! value $101 $33 $90 $100 $102 $114 $70 $62 $73 $92 
Real price $0.54 $0.59 $0.59 $0.86 $0.63 $0.71 $0.65 $0.58 $0.60 $0.54 

Totol 
Volume 3.032 2,712 2.613 2.780 2,187 2.034 1.922 1,963 1.659 1,969 
Real value $337 $817 $992 $939 $871 $811 $752 $724 $675 $663 

1 Source: NMFS, Southeast Fisheries Sdence Center, accumulated landings data file. 
2Reef fish Include snapper, grooper, and other species. 
3HMS - Highly migratory species Include swordfish, tuna, and stun!<. 
-4c:MPS • Coastal migratory pelagic species include king and Spanish mackerel and other species. 

I 
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Figure 6-2 
Ten most important gear types in Southeast fisheries by revenue earned in 1992. 

While it is tempting to look at the overall 
trends in landings for a specified period of time as 
an overall indicator of the economic performance 
of the fisheries, Figure 6-1 and Table 6-1 provide 
excellent illustrations of the sometimes mislead
ing conclusions that can be reached. For example, 
while the figure and table indicate that southeast
ern landings are highly volatile, a closer examina
tion shows that menhaden dominates the landings 
and menhaden landings have varied by over 100% 
during the periods examined. Hence, the landings 
trend is highly misleading. A more realistic pic
ture of economic performance can be gained by 
examining the economic performance of the indi
vidual and collective fisheries, but such an exami
nation requires information on overall effort and 
the cost of that effort, and such data have only re
cently become available for the Southeast. The 
data are now available for the shrimp and reef fish 
fisheries, but they have not yet been analyzed. 
The tentative conclusions from the data are that 
the shrimp fisheries have declined in terms of eco
nomic performance over the last 10 years or so. 
The reef fish fisheries appear to have peaked dur
ing the early 1980's in terms of profitability and 
other economic indicators. Even though the reef 
fish fisheries may have declined in terms of eco
nomic performance since the early 1980's, the 
Southeast spotlight article indicates that they may 
improve in the future as forward-looking con
trolled-access management regimes go into 
place. As mentioned previously, one of the keys 
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Table 6-2 
Number of fishing craft (vessels and boats) 

employed in all Southeast fisheries, and number 
of vessels in the Gulf of Mexico shrimp fishery. 

Year 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Southeast 
(all fisheries) 

37,259 
38,766 
40,204 
41,062 

Gulf of Mexico 
shrimp fishery 

5,636 
5,670 
5,633 
5,725 
5,897 
6,250 
5,828 
5,791 
5,063 
4,928 

to understanding the economic performance of the 
fishing industry is to examine effort and the cost 
of effort. While generic information regarding the 
overall cost of effort is not available, recent 
changes in fishing effort levels in the Southeast 
are suggested by the total number of fishing craft 
employed. For example, Table 6-2 indicates that 
the number of craft increased by about 4,000 dur
ing 1990 to 1993, and this may indicate a rise in 
total fishing effort and hence in the total costs of 
fishing. Once again, though, indicator variables 
may be misleading. Table 6-2 also shows that the 
number of vessels engaged in the shrimp fishery 
appears to be declining. 

An alternate approach to indicators of fishery 
performance might be gained via an examination 
of the gears employed in the fisheries. Figure 6-2 
shows the share and revenues generated by the ten 
most valuable gears used in the Southeast in 1992. 
The figure clearly indicates that the shrimp otter 
trawl was the most important fishing gear in terms 
of the value of landings, and purse seine gear was 
the leader in terms of volume. Since it has already 
been established that the shrimp fishery is the 
most important in terms of value, and the menha
den fishery is the most important in terms of land
ings, it makes sense that the gear approach may 
lend additional information about the general state 
of the fisheries. In particular, note that the shrimp 
otter trawl gear type generated landings over 10 
times more valuable than the menhaden purse 
seine, the second ranked gear, and 200 times the 
revenue generated by fish pound nets, the tenth 
ranked gear in 1992. Similar observations can be 
made regarding the importance of purse seine 
gear in the volume of landings. 



Given the mixed results in potential trends in 
overall Southeast landings and value and the indi
cation that total costs of fishing may have in
creased, it may well be that the net incomes of the 
average Southeast fishermen have been decreas
ing in recent years. While NMFS does not collect 
basic harvesting cost information for all of the af
fected fisheries, it is likely, or reasonable, to sup
pose that the profit margins for individual firms 
may also be declining. For example, a recent eco
nomic assessment of the Gulf of Mexico shrimp 
fishery (Ward and Nance1) found a steady decline 
in net revenue per vessel (see following section 
for further description). 

Regardless of the current and recent overall 
economic performance and status of the southeast
ern U.S. fisheries, there has been some degree of 
success by fishery managers to begin to reverse 
stock declines. If, as indicated earlier, regulators 
are now moving in the direction of managing for 
the longer term economic performance of the fish
eries by instituting controls on the overall levels 
of harvesting effort, the future of the Southeast 
fisheries possesses the potential for major im
provement in net economic benefits over the next 
10 years as opposed to the previous years. A cau
tion or caveat is that the effort controls have to be 
instituted broadly and, at the same time, a number 
of the current regulations that tend to result in har
vesting inefficiencies, while raising the cost of 
management, have to be removed. 
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The total supply of shrimp to the U.S. market is the 
sum of domestic supply and imports. Note that the 
equilibrium price is much lower than it would be with
out imports. Shrimp ex-vessel prices have declined 
36% since 1979 due primarily to imports. 

Q 

annual average of 196 million pounds between 
1950 and 1960 to an average of 274 million 
pounds between 1984 and 1993 (Table 6-1). In 
1991, shrimp landings comprised 15% of total 
finfish and shellfish landings, but 57% of its total 
value. Griffin and Jones (1975) found that the 
shrimp fishery contributed over $63 million to the 
Texas economy and supported over 6,000 jobs in 
1971. KearneyfCentaui estimated economic im
pacts for the South Atlantic and Gulf region to be 
73,263 jobs generating over $909 million in in
come and $1.4 billion per year in value added. 

In the Gulf of Mexico shrimp fishery, vessel 
fleet size increased until 1989 (Table 6-2). After 

__ 'fhe.SoutheastShrimp.Fishery _________ _.1"'9"8"'9, vessel fleet size began to decline, probably i 1-----------, 

T he shrimp fishery in the Southeast Region 
is considered to be among the most import

ant U.S. fishery resources, and is certainly the 
most important resource in the Gulf of Mexico. 
Real ex-vessel prices for shrimp in the Gulf of 
Mexico increased 86% between 1950 and 1992. 
However, ex-vessel prices have declined 36% 
since the 1979 peak, primarily due to a 1,470% in
crease in shrimp imports. Domestic shrimp land
ings in the Gulf of Mexico ranged from 134 to 
304 million pounds live weight between 1950 and 
1992. Landings have gradually increased from an 

1Ward, J. M., and J. Nance. 1994. 1994 update to the stock as
sessment and fishery evaluation (SAFE) report for the Gulf of 
Mexico shrimp fishery. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast 
Regional Office, 9721 Executive Center Drive, North, St. Pe
tersburg, FL. 

due to the decline in ex-vessel prices and a de
cline in average net revenue per vessel. Crew size 
in the Gulf of Mexico shrimp fishery remained rel
atively stable at about 2.5 crew members per ves
sel prior to 1989. After 1989, with the decline in 
fleet size, crew size per vessel began to increase, 
exceeding 2.6 in 1992. While these changes in 
fleet size and crew levels are generally believed to 
be caused by shifts in relative abundance of differ
ent species of fish, ex-vessel prices, and variable 
costs, explaining these trends with any certainty is 
not possible at this time. 

The shrimp fishery has faced and is facing a 
unique set of problems. The open-access nature of 
the fishery led to a decline in vessel productivity 

2KearneyJCentaur. 1984. Economic impact of the commercial 
fishing industry in the Gulf of Mexico and South Atlantic re
gions. GulfS. All. Fish. Develop. Found:, Inc., Final Rep. 202 p. 

Economic Status of U.S. Fisheries 1996 • 85 



The Southeast Regional Report 

$ Marginal 
social cost 

Q social a privata 

Marginal 
private cost 

D 

a 

Shrimp bycatch: There is a divergence between the 
social and private costs for shrimp fishing since the 
bycatch costs are not included in the cost of harvest. 
If the total costs were considered, Jess shrimp would 
be caught and a higher price would be paid. 

that was documented as early as the late 1950's 
(Osterbind and Pantier3). Marine turtle and finfish 
bycatch is indirectly caused by the open-access na
ture of the fishery. Turtle excluder devices 
(TED's) were developed to comply with there
quirements of the Endangered Species Act. By
catch reduction devices (BRD 's) are a proposed 
method to reduce the incidence of finfish bycatch 
in shrimp trawls. However, Ward and Macinko4 

demonstrated that the BRD's alone will not lead 
to the conservation of finfish stocks in open-ac
cess fisheries. Lastly, the development and adop
tion of fishery management plans for shrimp 
(Texas Closure) and other species since 1980 and 
the closure of the Mexican shrimp fishing grounds 
due to the adoption of a 200-mile limit (Griffm 
and Beattie, 1978) have led to the reallocation of 
fishing effort between fisheries and between fish
ing grounds (Fonyo et al.5) that has increased com
petition for limited domestic supplies of shrimp. 

External economic influences have also im
pacted the shrimp fishery. Accompanying the de
cline in real ex-vessel prices has been an increase 
in real input costs since the late 1970's. Fuel prices 
increased substantially in the early 1970's and had a 

3osterbind, C. C., and R. A. Pantier. 1965. Econo~c study of 
the shrimp industry in the Gulf and South Atlanhc states. 
Final Rep., Contr. 14-17-008-118, to Bur. ofConuner. Fish, 
Fish Wildl. Serv., Wash., D.C. 

"ward, J. M., and S. Macinko. 1993. Using theory: re~g 
fisheries bycatch problems. Pap. pres. at Int. Conf. FISh. 
Econ., Os, Norw., May 26-28. 

!iFonyo, C. M., J. A. Browder, and S. L. Bruneruneister. 1983. 
Dynamics of the Gulf of Mexico shrimp fleet, 1981. U.S. Dep. 
ofCommer., NOAA, Natl. Mar. Fish. Serv., 75 Virginia 
Beach Drive, Miami, Fla. 
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significant impact on shrimp vessels· variable 
costs and net revenues (Griffin and Nichols, 
1976). By 1980, the extension ofMexico'sjuris
diction to 200 miles eliminated access to shrimp 
fishing grounds that had been heavily utilized by 
U.S. shrimp fishermen (Blomo et al., 1978). 
Lastly, the expansion in shrimp aquaculture and 
imports of shrimp to the United States have de
pressed ex-vessel prices shrimp fishermen receive 
for their catch (Vondruska") and even stimulated 
the creation of a futures market for shrimp. 

ITQ's in the Wreckfish Fishery 

A fter a period of unrestricted development 
in the South Atlantic wreckfish fishery, 

concerns were expressed that the stock may have 
already or soon would become overexploited. Reg
ulations establishing a total allowable catch 
(TAC) were quickly followed by trip limits and a 
closed season to protect spawning stocks. How
ever, these types of fishery management regula
tions tend to encourage increased capitalization of 
the fishing fleet. Management regulations that 
would encourage efficient harvesting operations 
were sought to reduce capitalization and participa
tion in the fishery; consequently, individual trans
ferable quotas (ITQ's) were suggested and 
adopted as a management option beginning in Jan
uary 1992. Because the wreckfish fishery was be
lieved to be a single-species fishery operating iu a 
small, well-defmed area, with no recreational fish
ery component, a ~mCill number of commercial 
fishermen, and little or no bycatch of other spe
cies, it appeared to be an excellent candidate for 
an ITQ fishery management program. 

By most accounts, the program has been suc
cessful. The fishing effort level at the beginning 
of the fishing season has decreased (Fig. 6-3). The 
number of fishermen in the fishery has declined 
from 49 initial shareholders to 26 as of May !994. 
The number of trips per month has also declined 
since the ITQ system was implemented. This is di
rectly related to the reduced number of vessels 
now participating in the fishery. Monthly trips 
were fairly constant during the last 5 months of 
the 1993-94 season. 

Average ex-vessel prices have increased since 
the ITQ system was implemented (Fig. 6-4), per-

6vondruska, J. 1992. Southeast shrimp fishery market condi
tions, 1991-1992. Natl. Mar. Fish. Serv., Southeast Reg. Off., 
Dec., Prelim. Draft Report, 16 p. 



haps reflecting the improved quality of wreckfish 
landings under the ITQ program. The 1993-94 sea
son experienced relatively constant monthly 
prices, an indication that some level of stability 
has been attained in terms of a better match be
tween seasonal demand and supply. 

Monthly landings do exhibit less variation 
under the ITQ program. The total catch for each 
season has declined since the ITQ was adopted 
(Fig. 6-5). Various factors not necessarily related 
to stock density could be responsible for the de
cline in total catch during each season. At present, 
only assumptions can be made as to the reasons 
for the decline. However, catch per unit of effort 
has not declined in the fishery since the adoption 
of ITQ's. Figure 6-6 shows that landings during 
the first month of fishing were much lower for the 
two seasons after implementation of the ITQ pro
gram than landings before ITQ's were adopted 
(the 1991-92 season), indicating that a solution to 
the race for fish has been found. 

The utilization rate of ITQ shares seems to be 
increasing. Table 6-3 shows a breakdown of how 
shares were utilized by the shareholders. During 
the 1991-92 season (pre-ITQ), 91 wreckfish ves
sel permits were issued, and of those, 44 reported 
wreckfish landings. The number of permits issued 
dropped to 40 for the 1992-93 season with 22 re
porting landings, and to 23 for the 1993-94 season 
with 19 reporting landings. Twenty-one vessels 
were issued permits for the 1994-95 season, and 
so far 11 have reported landings. There has been a 
net change of 23 shares in 22 transactions from 
April1992 to May 1994. Twenty-nine sharehold
ers have sold their shares and six shareholders 
have entered the fishery. The value of the perma
nent ITQ shares and annual coupons is currently 
estimated at nearly $1 million. This figure repre
sents the net present value of the stream of net reve
nues the ftshery is capable of generating over time. 

Table 6-3 
Utilization ofiTQ shares by shareholders. 

Item 1992-93 1993·94 
Number of active shareholders 38 26 
Didn't use shares 26% 23% 
Used 1-50% of shares 21% 23% 
Used 51-99% of shares 11% 31% 
Used 100+% of shares 16% 8% 
Sold shares 26% 15% 

The Southeast Regional Report 

With the initial allocation of ITQ's to fisher
men based equally on harvest history and partici
pation in the fishery, those fishermen who elected 
to exit the fishery were compensated by those fish
ermen who desired to remain in the fishery or who 
wished to enter the fishery. Under the ITQ pro
gram, the "'winners·· compensated the .. losers" as 
the fishery was transformed from a common prop
erty resource to one in which fishermen behaved 
as if property rights for fish in the sea existed. 
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Number of wreckfish trips. 
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Ex-vessel prices of wreckfish. 
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Figure 6-5 
Accumulated wreck:ftsh catch by season (whole weight). 
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Figure 6-6 
Wreckfish catch by season (whole weight). 

That winners compensate the losers without gov
ernment interference is an important outcome of 
ITQ management programs. 

The ITQ program has indicated two key issues 
with ITQ management. The first issue is the im
portance of the setting of the TAC. While TAC 
was nearly achieved prior to the ITQ program, it 
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has not been approached since the adoption of the 
ITQ program. Since the TAC determines the total 
supply of ITQ coupons, an excess supply will act 
to depress ITQ prices. Lower ITQ prices will at
tract entrants to the fishery or maintain the fleet at 
a higher than optimal size. Eventually, im
provements in market conditions will result in in
creased demand for ITQ's and ITQ prices will 
increase as a result. For new ITQ programs, it is 
important that TAC levels are set to reflect opti
mum yield from the fishery to minimize the time 
it takes to stabili.ze the market. 

The second key issue concerns assumptions on 
fishermen behavior. It was believed that the 
wreckfish fishery was a single-species fishery, 
and the predicted change in fishing behavior as a 
result of an ITQ program was that individual fish
ermen would fish less intensely. Diversification of 
fishing operations to other fisheries was not antici
pated. However, fishermen left the ITQ fishery to 
operate in more profitable alternative fisheries or 
to establish participation records in other fisheries 
where ITQ programs were being considered. 
When the catch rates in these fisheries declined, 
they returned to the wreckfish fishery. Fishermen 
in those alternative fisheries had to bear the costs 
of increased competition for their fixed fishery 
resource. As a result, the benefits generated in the 
wreckfish fishery are mitigated by the costs im
posed on other fisheries. Better socioeconomic in
formation about the past fishing behavior of 
fishermen needs to be collected to anticipate the 
degree of switching behavior induced by the 
change in management institutions. This informa
tion would include the characteristics of the vessel 
or boat and the fishermen and past economic infor
mation on revenue and variable costs on an indi
vidual ftrm basis. 

Overall, the wreckfish fishery is behaving like 
a competitive market. The externalities of 
resource rent dissipation and fleet overcapitaliza
tion have been corrected by eliminating the open
access market failure. With use rights in a free 
and competitive market, fishermen can make long
run investments in the form of stock conservation. 
The vesting of fishermen means that management 
regulations can be less stringent and less costly to 
implement, monitor, and enforce. 



THE SEAFOOD PROCESSING SECTOR 

Overview 

F ish processing in the southeastern coastal 
states from North Carolina to Texas in

volves several major species and numerous indi
vidual products. Southeast fish processing 
companies serve markets that extend well beyond 
the region, but the sales of some products are es
sentially determined by the regional yield, season
ality, and volatility of Southeast fisheries. For the 
most part, these fisheries are fully developed, and 
some are considered biologically overfished. To 
address this, state and Federal fishery manage
ment regulations have reduced total allowable 
catch, brought seasonal and area fishing closures, 
and allocated catch between recreational and com
mercial fishermen, all of which may affect the 
flow of raw material to processors and disrupt 
their activity for some products. 

In some instances, processing companies use 
imported fish to overcome the effects of regional 
fishery supply limitations on their viability, 
growth, and capability to serve and maintain the 
markets they have developed. An established mar
ket, customer base, proprietary brands, and com
pany reputation are valuable intangible assets to a 
processing business. Specific product availability 
and price are frequently cited problems for proces
sors, according to surveys of buyers and sellers. 
Imports may add stability and preclude disappear
ance of the market for an item, although tempo
rary market gluts (for fresh fish) may result if 
domestic fisheries are reopened without effective 
controls on effort. 

Table 6-4 lists nine of the most important 
Southeast Region processed product categories in 
1993 (in order of real value): shrimp, farmed cat
fish, blue crab, menhaden, oysters, freshwater 
crawfish, spiny lobster, reef fish, and coastal mi
gratory pelagic fish. For each of these categories, 
the Southeast accounts for much of the U.S. out
put, though imports may add greatly to the U.S. 
market supply for some items. For a few items, ex
ports are significant when compared with South
east production or U.S. market supply. Shrimp, 
menhaden, farmed catfish, and oysters will be dis
cussed in more detail in subsequent sections. 

The total volume and real value of output in 
southeastern coastal states have trended down
ward in the past decade, largely reflecting the de
creasing volume of menhaden and the declining 
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Table 6-4 
Volume, real value, and real price per pound of 

processed products in the southeastern United States1. 

Species 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Shrimp 
Volume1 253 m 292 284 276 290 312 276 262 269 
Real value' $1,065 $991 $1,142 $1,015 $897 $972 $928 $802 $721 $708 
Real price• $4.22 $3.85 $3.90 $3.84 $3.25 $3.35 $~98 $~90 $2.75 $2.63 

Blue crab 
Volume 38 41 39 38 35 32 32 34 31 34 
Real value $118 $113 $113 $112 $101 $99 $100 $85 $84 $95 
Real price $3.09 $2.78 $2.90 $~93 $2.88 $3.13 $3.17 $2.51 $2.69 $2.78 

Oysters 
Volume 26 28 21 18 17 13 12 10 11 13 
Real value $76 $78 $85 $59 $58 $44 $37 $28 $31 $31 
Real price $2.91 $~82 $3.04 $3.36 $3.39 $3.43 $3.09 $2.84 $2.74 $2.36 

Spiny lobster 
Volume 4.7 3.1 3.3 ~5 4.1 2.5 2.8 3.6 2.9 ~5 
Real value $27 $16 $19 $15 $20 $12 $17 $19 $20 $16 
Real price $5.85 $5.15 $5.83 $8.14 $4.87 $4.67 $5.93 $5.40 $6.86 $8.24 

Coastal pe!agics 
Volume 0.6 1.8 1.3 0.8 1.8 1.7 2.2 2.6 ~1 2.1 
Real value $1 $3 $2 $3 $4 $4 $5 $5 $5 $5 
Real price $2.11 $1.66 $1.62 $3.07 $2.22 $2.10 $2.21 $2.08 $~39 $2.48 

Reef fish 
Volume 1.5 2.1 3.0 ~8 3.2 3.0 3.5 3.7 3.8 3.8 
Real value $7 $9 $15 $16 $15 $14 $16 $16 $15 $16 
Real price $4.86 $4.24 $4.96 $5.52 $4.84 $4.59 $4.61 $4.32 $3.97 $4.16 

Crawfish 
Volume 1.6 2.8 4.8 4.4 4.1 9.6 4.6 5.1 8.7 10.3 
Real value $10 $12 $20 $15 $16 $38 $16 $15 $26 $26 
Real price $827 $4.09 $4.17 $3.52 $4.04 $3.99 $3.47 $2.92 $3.00 $2.54 

Menhaden 
Volume 1,226 1,113 917 1,000 947 903 924 910 674 906 
Real value $189 $141 $132 $157 $188 $119 $108 $110 $90 $105 
Real price $0.15 $0.13 $0.14 $0.16 $0.17 $0.13 $0.12 $0.12 $0.13 $0.12 

Catfish 
Volume 82 99 114 147 150 176 183 200 231 233 
Real value $144 $174 $200 $283 $318 $343 $360 $354 $393 $411 
Real price $1.76 $1.75 $2.02 $1.93 $2.13 $1.95 $1.96 $1.n $1.88 $1.76 

To"" 
Volume 1,525 1,320 1,406 1,356 1,156 1,086 1,056 1,092 902 1,109 
Real value $1,692 $1.494 $1,674 $1,549 $1,399 $1,409 $1,323 $1,156 $1,085 $1,112 
Real price $1.11 $1.13 $1.19 $1.14 $1.21 $1.00 $1.25 $1.06 $1.20 $1.00 

1Sources: NMFS data for categories excepting farmed catfish Is lor prodliCiion; USDA (1994) data lor farmed catfish is for sales. Coastal 
migratory pelagic fish Include king and Spanish mackerel, notably, while reef fish include snappers and groups primarily. The total inchl\les 
menhaden, bul not farmed catfish products, 
2vo!ume In miUkJn pounds, productweighL 
3Aeal value in milliGns of dGIIars. 
4Real p~ce per pound, product weight. 
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value of shrimp. Even after adding farmed catfish, 
which experienced significant growth, the total 
real value dropped nearly 17% during 1984-93 
(Table 6-4). In comparison, U.S. value of all sea
food increased 8%. It should be noted that produc
tion and sales at the processor-wholesaler level in 
the marketing chain may not be accurately re
flected in Table 6-4, as the NMFS Annual Survey 
of Processors provides data on output, but not 
sales, inventories or purchases of fish. Also, data 
on the flow of fish (including some processing) 
via separate wholesaling companies are not ob
tained in the NMFS Survey 7• 

The number of fish processing plants in south
eastern U.S. coastal states was lower in 1993 than 
1984 (excluding data for farmed catfish). Employ
ment was also lower, as shown below. 

1984 1993 

Average value of 
output per plant $2,480,000 $1,890,000 

Average monthly 
employment 17,500 13,472 

Seasonal peak 
in employment 18,147 14,557 

Shrimp Processing 

Compared with the growth in U.S. con-

----------l--=_.s,..u.._m .. I>tion of shriml' from 388 million 
pounds (heads-of!) in 1984 to 688 million pounds 
in 1993, U.S. and Southeast processing plant out
put has been relatively flat in terms of volume, 
while real value has declined. The real average 
"price" (real average unit value) for all Southeast
processed shrimp products declined from $4.22 
per pound in 1984 to $2.63 in 1993. The real price 
of shrimp has exhibited a downward trend since 
the late 1970's, because world supply has grown 
faster than world demand, due primarily to farm
ing of shrimp, mostly in countries with suitable 
sites in tropical climate zones. 

Most of the growth in U.S. consumption of 
shrimp is attributable to three product forms (raw 

7NMFS. 1994. Unpublished, summarized data from the annual 
surveys offish processing plants for 1984-93. U.S. Dep. Com
mer., Natl. Mar. Fish. Serv., Fish. Stat. Div., Silver Spring, Md. 
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headless, raw peeled, and cooked peeled shrimp), 
and imports of these products may be marketed to 
the retail sector with very little value added from 
processing in the U.S. "Apparent" consumption 
(market disappearance) is a measure of market 
size, computed from NMFS published data on 
U.S. production, foreign trade, and cold-storage 
holdings, and represents product flow roughly at 
the processor output level. Actual human intake, 
household purchases, and household use are mea
sured in special surveys. 

The value added in processing is much higher 
for breaded and canned shrimp than for raw head-
less, raw peeled and cooked peeled shrimp, but 
much of the growth in processor-level demand for 
them appears to have been achieved by the 
1970's. When breaded shrimp and other breaded 
seafood products were introduced shortly after 
World War II, the use of frozen food was less 
prevalent than it is today. Seafood markets were 
also more regional (coastal) in scope, except for a 
few canned items, notably salmon, sardines, and 
tuna (in order at that time). Breaded shrimp and 
other breaded seafood products represented an in
novative concept in convenience and portion con-
trol for the food service trade; along with 
counterparts for retail food stores, they added 
more of a national scope to the market for sea-
food. Today, even restaurants that are located far 
inland may offer menu items based on air-trans-
ported fresh seafood, or they may use prepared en-
tree, "convenience," custom, and other 
"value-added" packs from processors; altema
tively,-some·may·choose-to·do·theirown·slrrimp--~ 
breading. 

While imports continue to represent a small 
fraction of the U.S. market for breaded shrimp, 
the same cannot be said for canned shrimp. There 
was once much U.S. canning of small shrimp, and 
the nation was a net exporter (exports exceeded 
imports) between 1965 and 1981, after which im
ports exceeded exports. The venerable U.S. can
ning industry dwindled amidst new competition 
from Southeast Asian packers, and by the early 
1990's the U.S. pack was less than a million 
pounds, a fraction of what it once was. In the past 
few years, imports have fallen as well. The fall in 
imports implies lower U.S. consumption andre
duced market demand, given that inventories of 
canned shrimp did not decrease at the same time. 
Overall, there has been growth in demand for 
shrimp, but a gradual shift in preferences from 



canned and cured (dried) to fresh and frozen prod
uct forms. Therefore, U.S. landings of smaller 
shrimp are now far more likely to be peeled and 
frozen rather than peeled and canned. Smaller 
shrimp comprise a significant proportion of 
shrimp landed in the Southeast Region; this is es
pecially true of Louisiana landings. 

Menhaden Processing 

I n terms of volume, menbaden is the 
Southeast's leading species category at the 

harvesting and processing levels; its main prod
ucts include fish meal, oil, and solubles. Although 
these products are sometimes viewed as industrial 
or inedible in nature, menhaden oil has been 
mostly exported to Europe for many years for use 
as a human food ingredient. More recently, such 
use has been approved for the United States. As 
with most other oils, there are both edible and in
edible uses for menbaden oil. Menbaden fish meal 
and solubles provide nutritionally high quality in
gredients in livestock, fish, and other animal 
feeds. Depending on international market condi
tions, the United States may be a net importer or 
exporter of fish meal. Though the major menba
den processing companies are few in number (pos
sibly suggesting some influence of an 
oligopolistic market structure on prices), the 
prices the companies receive for their products are 
determined in very competitive and complex inter
national markets for numerous meals, fats, and 
oils, most of which are of agricultural origin. 

Because of confidentiality of data, U.S. menba
den data are shown as a whole in Table 6-4. Men
haden is processed mostly in Louisiana, 
Mississippi, and Virginia, and, to a lesser extent, 
in North Carolina. There has been some harvest
ing and processing of menhaden as far north as 
Canada and the Gulf of Maine, depending on 
water temperatures and other factors that affect 
fish availability along the coast (Smith et a!. 8• 9). 

Viewed over the long term, processor companies 

8Smith, J. W., and Menhaden Team. 1994a. Status of the men
haden fisheries: a report to the National Fish Meal and Oil As
sociation, San Diego, California, November 1994. U.S. Dep. 
Cammer., Natl. Mar. Fish. Serv., Beaufort, N.C. 

9Smith, J. W., and Menhaden Team. 1994b. Preliminary fore
cast for the 1995 Gulf and Atlantic menhaden purse-seine fish
eries and review of the 1994 fishing season. U.S. Dep. 
Conuner., Natl. Mar. Fish. Sefv., Beaufort, N.C., Dec. 
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have adjusted activity (plants, boats, and fishing 
effort) in accordance with the cycles in the sizes 
of the separate Atlantic and Gulf menbaden fish 
stocks. The Gulf catch has been larger since the 
early 1960's and was unusually high in most years 
during 1978-87 because of very good enviromnen
tal conditions. Gulf landings reached 983,000 tin 
1984, but fell to 421,000 tin 1992, and recovered 
somewhat to 539,000 t by 1993. The Atlantic 
catch dropped significantly in 1992 as well. The 
fluctuations in landings are reflected in processor 
output. 

Farmed Catfish Processing 

Among the species categories in Table 6-4, 
the strongest upward trends in processed 

output in the Southeast are for catfish and craw
fish, for which raw material supplies are depen
dent largely (catfish) or in part (crawfish) on 
Southeast freshwater fish farming operations 
rather than harvesting wild fish (USDA, 1994). 
Freshwater catfish are fanned and processed 
largely in inland areas of southeastern coastal 
states. Using national totals, processor sales of 
pond-raised catfish have grown sharply, from 2.8 
million pounds in 1970 to 27.8 million pounds in 
1980, 183 million pounds in 1990, and 233 mil
lion pounds in 1993 (USDA, 1988, 1994). In 
1993, the real value of processor sales was $411 
million, putting catfish second only to shrimp in 
terms of value of sales. The growth in sales ex
ceeds that for most fisheries, partly because of the 
lack of resource constraints with wild fish stocks. 
Also, aquaculture operations can provide year
round supplies, and specific quality and appear
ance attributes that may not be possible with-wild 
fish. Of course, fish fanning is not without prob
lems. Import competition was once a concern, but 
imports have been on a downward trend from a 
peak of 18 million pounds in 1978 to about 4 mil
lion pounds in 1993, and the industry is exploring 
the potential for increasing its yet small exports. 
Among other concerns, there will always be the 
need to keep costs competitive, and increasingly 
stringent effluent standards will require methods 
of reducing waste discharge from aquaculture 
operations. 

Economic Status of U.S. Fisheries 1996 • 91 



The Southeast Regional Report 

Table 6-5 
Real value and volume of shrimp imported to the U.S., by country of origin. 

Country 1984 1985 1986 1987 1986 1989 1990 1991 1992 1993 

Thailand 
Value1 56 63 62 84 88 172 221 367 434 565 
Volume! 8 11 11 11 11 22 25 45 54 67 

Ecuador 
Value 204 176 287 378 368 284 257 308 313 298 
Volume 21 20 28 46 47 37 38 49 55 49 

"'""" Value 410 314 342 401 299 263 156 154 121 170 
Volume 37 31 34 39 29 27 17 17 14 20 

China 
Value 14 23 65 119 289 255 314 186 263 146 
Volume 1 3 9 19 47 47 57 35 49 31 

Indonesia 
Value 9 6 8 12 17 46 86 90 101 89 
Volume 1 1 1 2 2 6 9 12 14 13 

India 
Value 45 45 46 57 53 46 50 57 50 86 
Volume 10 11 11 13 15 13 14 18 18 19 

Bangladesh 
Value 13 14 20 32 49 42 50 31 56 64 
Volume 1 2 3 4 5 6 7 5 8 10 

Honduras 
Value 19 19 26 28 31 23 25 36 44 54 
Volume 2 2 3 4 4 3 4 6 8 10 

Panama 
Value 68 72 80 70 55 63 36 40 40 41 
Volume 7 9 10 8 7 8 5 6 5 6 

Brazil 
Value 67 72 86 51 57 38 19 20 28 23 
Volume 9 11 9 8 9 8 4 4 6 4 

Colombia 
Value 20 14 19 20 18 24 26 31 20 21 
Volume 2 2 2 2 2 3 4 5 3 3 

Philippines 
Value 10 21 21 26 36 52 38 49 33 20 
Volume 1 2 2 3 3 6 5 6 4 3 

Others 
Value 402 382 435 452 329 260 205 207 165 187 
Volume 55 58 59 58 46 42 38 37 32 38 

ToW 
Value 1,337 1,221 1,461 1,710 1,689 1,572 1,465 1,576 1,669 1,746 
Volume 155 163 182 217 229 229 227 245 270 273 

1 Real value Is given In millions of dollars. 
2yoJume Is given In thousands of metric Ions. 
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Oyster Processing 

A lthough there is some element of aquacul
ture (or at least enhanced natural produc

tion) associated with the oyster fishery, the 
strongest downward trend evident in Table 6-4 is 
for this species, and it appears to be related to a 
complicated set of factors concerning resource 
abundance and market demand. Southeast oyster 
landings were relatively high in 1984-85 and they 
recovered more in the early 1990's than is sug
gested by the processing sector data in Table 6-4. 
It is possible that this difference in trends could be 
explained by the shipment of shellstock (sacks of 
live oysters) out of the Southeast Region to the 
Chesapeake Bay for shucking, or to the fact that 
more l!ve oysters are being marketed directly to 
consum~rs. U.S. landings of Eastern oysters were 
substantially lower in 1993 than in 1984 because 
of a sharp drop in landings in the Chesapeake 
Bay, where two recurring oyster diseases, MSX 
and Denno, reached proportions great enough to 
reduce significantly the stock of living oysters. 
However, total U.S. landings of oysters have been 
declining for decades. 

Currently, Southeastern U.S. resource condi
tions are thought to be relatively good, but there is 
concern within the trade about market demand 
(McAvoy"'), which has been affected by publicity 
about possible effects of consuming raw oysters. 
There are requirements by some states that sacks 
of shellstock have warning labels about the virus 
Vibrio vulnificus and that restaurant or "raw bar" 
menus have similar warnings. Serious human ill
ness can occur in individuals with compromised 
inunune systems if Vibrio is ingested with raw 
oysters. Reportedly, there are some 15 deaths a 
year in the United States from this virus. More 
prevalent and far less serious incidences of human 
illness can be traced to the ingestion of raw oys
ters from waters contaminated by fecal coliform 
and Norwalk bacteria, but tests are available only 
for the former. The presence of fecal coliform bac
teria has long been a primary indicator in the clas
sification of molluscan shellfish-growing waters 
for harvesting, including their closure as neces
sary, by state health agencies in accord with the 
National Shellfish Sanitation Program's guide
lines. The industry is currently exploring new tech-

10McAvoy, H. 1995. Fla. Dep. Agric., Fla. Bur. Seafood Mar
ket., Wilder Off. Cent., 3000 Gulf to Bay Blvd., Suite 402, 
Clearwater, FL 34619. Personal commun. 



niques, such as depuration and irradiation, which 
may have implications for its variable costs. 

THE SEAFOOD TRADE SECTOR 

Important Species in the Southeast Region 

Shrimp: Shrimp is one of the most popular sea
foods in the United States. Over the last 10 years, 
consumption has risen from 2.5 pounds per capita 
in 1984 to a record high of 3.3 pounds per capita 
in 1993. Increasing world supplies, largely due to 
burgeoning shrimp culture, have made shrimp 
plentiful and helped keep prices low. In fact, in 
real dollars, shrimp is 23% cheaper per pound in 
1993 than it was in 1984. Imports of all forms of 
shrimp by the United States, the world's biggest 
shrimp market, have fluctuated in value between 
$1.2 and $1.7 billion (in 1993) over the 10-year 
period 1984-93 (Table 6-5). 

The volume of imported shrimp has steadily 
grown over the 10-year period, reaching a record 
273,000 metric tons (t) in 1993, four times as 
great as domestic shrimp landings. Of the two pre
dominant categories of imported shrimp, "raw 
headless shrimp" imports have been declining while 
"raw peeled shrimp" imports have been increasing. 

Thailand, Ecuador, Mexico, China, and Indone
sia were the five rna jor suppliers (in terms of 
value) in 1993 (Fig. 6-7, 6-8). Notably, all but 
Mexico are major shrimp culturing countries. 
Thailand's rise to the top over the last 10 years 
has been dramatic. The value of shrimp imports 
from there rose from a mere $56 million in 1984 
to $565 million in 1993. Most of Thailand's pro
duction is farmed black tiger shrimp. 

Ecuador is a pioneer in the shrimp farming 
business and was producing substantial quantities 
of cultured shrimp as early as 1984, when U.S. im
ports of Ecuadorian shrimp were worth $204 mil
lion. The 1993 imports, valued at $298 million, 
were mostly western white shrimp. 

Mexico fell from being the leading U.S. sup
plier in 1984 to third place in 1993, with imports 
worth $170 million. Mexico, which is dependent 
on wild-caught stocks, had poor seasons in 1990 
through 1992 that depressed U.S. imports. Specu
lation on reasons for the decline in production in
clude climatic factors, pollution, and overfishing 
in the estuaries. However, a rebound took place in 
1993, a result of good seasons on both coasts and 
possibly the privatization of the shrimp industry 
(from the previous cooperative system). 
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Figure 6-7 
Real value of shrimp imports to the Southeast by leading suppliers. 
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Figure6-8 
Volume of shrimp imports to the Southeast by leading suppliers. 
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Table 6-6 
Southeastern U.S. imports! of snapper. 

Imports Percent 
1991 1992 1993 change 

Fresh 
Vruue 13,608 15,687 15,745 16 
Volume 4,895 5,546 6,336 29 

Frozen 
Vruue 1,860 ~337 2,193 18 
Volume 761 1,073 956 26 

Tolal 
Vruue 15,456 18,024 17,938 16 
Volume 5,656 6,619 7,292 29 

1Values are give11 in tnousands of dollars and volume Is given in metric 
Ions. 

China, which has lhe only major shrimp cul
ture industry in temperate latitudes, accounted for 
imports valued at $148 million in 1993, compared 
to only $14 million in 1984. The cultured shrimp 
called "China whites" are virtually indistinguish
able from lhe white shrimp produced in lhe Gulf 
and Soulh Atlantic. Heavy flooding hit lhe shrimp 
farming regions in 1991, reducing production and 
U.S. imports significantly that year. In 1993, 
a different disaster hit China's shrimp farms 
in the form of disease that wiped out many of 
the shrimp, causing exports to the U.S. to fall 
precipitously. 

Indonesia's dramatic rise to status as a major 
shrimp producer and exporter is anolher aquacul
ture success story. The culturing of mostly black 
tiger shrimp accounts for U.S. imports exploding 
from $9 million in 1984 to $89 million in 1993. 

Snapper: Imports of all snapper reached a total 
value of $17.9 million in 1993, up 16% over lhe 
1991 value (Table 6-6). Fresh snapper constituted 
88% of lhe total imports (by value) of snapper, 
while frozen products made up lhe rest. The value 
of fresh snapper imports reached $15.7 million in 
1993, an increase of 16% over 1991. The top five 
sources of fresh snapper, by value, for alllhree 
years were Mexico, Panama, Costa Rica, Venezu
ela, and Nicaragua. Mexico, lhe leading supplier, 
accounted for 26% of fresh U.S. imports by value 
in 1992. 

Frozen snapper imports also increased. The 
1993 total of$ 2.2 million topped lhe 1991 total 
by 18%. The top 1993 suppliers of frozen imports, 
in order of value, were Thailand, Mexico, Taiwan, 
India, and Japan. Thailand accounted for 21% of 
lhe imports by value. 
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Table 6-7 
Southeastern U.S. imports I of grouper. 

lm~rts Percent 
1991 1992 1993 chan~ 

Fresh 
VallfB 5,187 7,484 7,557 46 
Volume 2,527 3,250 3,141 24 

Frozen 
Value 3,239 1,466 957 -70 
Volume 1,756 6B6 460 -73 

Tolal 
Vruue 8,426 8,970 8,514 1 
Volume 4,263 3,636 3,621 -15 

1Values are given in thousands of dollarn and volume is given in metric 
too• 

The Gulf of Mexico was closed to U.S. com
mercial red snapper fishing for about 4 months in 
1991, 9 monlhs in 1992, and again for 9 monlhs in 
1993 for management purposes. This put pressure 
on U.S. wholesalers to obtain sources of imported 
snapper, especially to supply lhose restaurants lhat 
carry snapper on their menus. 

Grouper: U.S. demand for fresh grouper contin
ues to exceed domestic production, requiring im
ports of fresh product from Latin American 
countries. Total grouper imports reached $8.5 mil
lion in 1993, up 1% over 1991 (Table 6-7). Fresh 
grouper comprised 89% of lhe total imports (by 
value) in 1993, while frozen made up lhe rest The 
total value of fresh grouper imports reached $7.6 
million for 1993, an increase of 46% over lhe 
1991 level. 

The top foreign suppliers of fresh grouper for 
all 3 years, by value, were Mexico, Panama, Costa 
Rica, Columbia, and Ecuador. Mexico was by far 
lhe top supplier, accounting for 48% of lhe fresh 
imports in 1993 (by value). However, lhis was a 
drop in import market share compared to lhe 1992 
share of 61%, attributable to an increased domes
tic (Mexican) market. Reportedly, lhe price of
fered in Mexico City for grouper is frequently 
equal to or higher lhan lhat offered by U.S. im
porters. The growing Mexican market stems from 
greater use by the wealthier socioeconomic 
classes and lhe burgeoning tourist industry. 

Frozen grouper imports declined dramatically 
from 199llevels, down 70% in 1993. The top sup
pliers in 1993 were Taiwan, Japan, Mexico, India, 
and Thailand. The leader, Thailand, accounted for 
21% of lhe frozen imports in 1993. Grouper is in
creasingly being sold fresh instead of frozen to 



Table 6-8 
Southeastern U.S. exports1 of mullet roe. 

lm~rtS Percent 
1992 1993 change 

Fresh 
Value 132 837 534 
Volume 13 73 462 

Frozen 
Vruue 8,678 11,336 31 
Volume 746 758 2 

Totru 
Vruue 8,810 12,173 38 
Volume 759 831 9 

1Valoosara given In lhousandsofdollars and volume Is given In me!rlc 
Ions. 

capitalize on the premium prices that the fresh 
product attracts. 

Mullet Roe: The southeastern United States is the 
major mullet roe producing area of the world. 
Mullet roe exports rose in 1993 to 831 (t), valued 
at $12.2 million, a 38% increase in value (Table 6-
8). The great majority of the exports were frozen. 
Taiwan accounted for 93% of the foreign market, 
despite a 17.5% tariff. Italy and France comprise 
the remainder of the market. Mullet roe is a deli
cacy in the Orient; the peak demand occurs just 
before the Chinese New Year, when it is a tradi
tional item for personal consumption and gift giv
ing. A small portion of the mullet roe reaches 
Japan after being processed in Taiwan. 

Fresh mullet roe exports, although small when 
compared to frozen roe exports, showed a dra
matic increase. According to industry sources, 
most of the fresh product is actually "male roe" or 
testes. This appears to be a rapidly developing 
market, aided by the advent of more direct airline 
connections for airfreighting. 

Sponges: U.S. sponge exports totaled $2.3 million 
in 1993 (Table 6-9). This represents a decline of 
33% (by value) from 1989 (the f"rrst year export 
data for sponges were collected). Greece was the 
foreign market leader in 1993, representing 15% 
of the export market. Other primary foreign mar
kets were Germany, the United Kingdom, Italy, 
and France. According to sponge wholesalers, 
about half the market for sponges is overseas and 
half is domestic. The major change in the industry 
since 1989 is the fall of Hong Kong as a major 
market. According to industry sources, Hong 
Kong switched to other sources of sponges in 
Cuba and the Bahamas. Exports to Europe, how-

The Southeast Regional Report 

Table 6-9 
Southeastern U.S. exports1 of dried sponges. 

lm rts Percent 
1989 1990 1991 1992 1993 chan9! 

E>ports 
Value 3,400 4,712 3,415 2,381 2,275 -33 
Volume 171 146 100 142 131 -23 

1Va!ues are given In thousands of dollars and volume Is given In mebic Ions. 

ever, increased during the period. Sponge industry 
leaders believe that exports to Europe could be 
substantially increased if the 8% European Com
munity tariff were removed. 

Florida is the only sponge producing state; it es
tablished itself as the major supplier of sponges in 
the world beginning in 1986, when the Mediterra
nean sponge blight depleted sponges from that im
portant sponge producing area. Sponging 
primarily occurs in the Florida Keys and along 
Florida's west coast; Tarpon Springs is the pro
cessing and marketing center. 

Sponges have a wide variety of manufacturing 
and medical applications as well as the better 
known home cleaning uses. The mainstays of the 
industry are the highly valuable wool sponge and 
the more common yellow sponge. Sponges have 
the special ability to regenerate themselves from 
the stub that remains after harvesting and may be 
"farmed" by attaching sponge pieces to the bottom. 

The Effects ofNAFfA on 
Southeast Region Trade with Mexico 

T he North American Free Trade Agreement 
(NAFTA) was implemented on January 1, 

1994. It is expected to have a significant effect on 
the United States' fishery product trade with Can
ada and Mexico, the cosignatories. In 1993, the 
U.S. exported $409 million worth of edible fish
ery products to Canada while importing Canadian 
product valued at $1,080 million. Exports to Mex
ico totaled $53 million in 1993, while imports 
from there were valued at $292 million. 

NAFTA may have a more significant impact 
on trade with Mexico than on trade with Canada 
because of the preexisting U.S.-Canadian Free 
Trade Agreement. For this reason and due to geo
graphical proximity, there is special interest in the 
Southeast Region in the effects of NAFT A on 
trade with Mexico. 
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NAFT A: A unit tax shifts the effective demand for a good from DO to 01. Equilib
rium price and quantity are reduced to P1 and 01 when the tax is imposed. At 
quantity Q1, however, consumers pay price P2 (P1 +the tax) while producers re
ceive price P1. The difference is collected by the taxing government for each unit 
of production up to 01. The net benefits lost by both consumers and producers 
are greater than the net benefits gained by the government in tax revenues, so the 
tax results in a net loss to society. 

In 1986, Mexico unilaterally began to reduce 
its tariffs on fishery products from an average tar
iff of 50% to 20%. This was done in conjunction 
with Mexico's accession to the GATT (General 
Agreement on Tariffs and Trade). With the im
plementation of NAFTA, Mexican tariffs are 
being reduced further, many of them immediately, 
some gradually over 5 or I 0 years. These tariff re
ductions will open up new markets in Mexico to 
U.S. exporters, as U.S. products become more 
competitive with Mexican products and similar 
products entering Mexico from other countries 
(which are still subject to Mexico's tariffs). In
creased demand for U.S. fishery products may 
also occur due to rising incomes in Mexico, attrib
utable at least in part to the benefits of NAFTA. 

Exports of some southeastern U.S. products to 
Mexico had already begun to increase pre
NAFTA and should accelerate with NAFTA. 
Large Mexican cities and resorts such as Aca
pulco and Cancun have been, and increasingly 
will be, taking advantage of good airline connec
tions to Miami and other southern airports for a 
dependable supply of high quality fresh and fro
zen seafood, such as spiny lobster, snapper, and 
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swordfish. Less expensive southeastern U.S. sea
food such as mullet, Spanish mackerel, and shark 
will also find an increasing market in Mexico, ac
cording to traders. Companies in the Southeast Re
gion will also export products originating in other 
regions such as squid, snow crab, and breaded fish 
portions. Markets may develop for products new 
to Mexico such as farmed catfish. It is conceiv
able that even shrimp products will be exported to 
Mexico, destined for buyers who want, for exam
ple, shrimp with special breading not produced in 
Mexico. This trade will occur in much the same 
way that Florida shrimp is sold in Louisiana, even 
though Louisiana is a shrimp producer (and vice
versa). NAFTA is eliminating the requirements to 
transfer trucked cargo to Mexican carriers at the 
border, which will enable seafood to be picked up 
anywhere in the United States and delivered any
where in Mexico. 

Imports from Mexico are not expected to in
crease dramatically as a result of NAFTA. U.S. 
tariffs were not a major barrier to trade, since they 
were low to begin with, usually only a few per
cent or duty free. For example, shrimp in all forms 
enters the United States duty free and is subject 
only to the requirements of the U.S. Food and 
Drug Administration. 

NAFT A liberalizes Mexican regulations that 
previously limited U.S. (and Canadian) invest
ment and ownership in Mexican companies to 
49%, including fishing, seafood processing, and 
aquaculture sectors. This could potentially pro
vide U.S. and Canadian capital for increased Mex
ican seafood production and processing, thus 
increasing the potential for greater Mexican exports 
to the United States as well as to other countries. 

Will U.S. seafood processors relocate to Mex
ico? The only impetus NAFT A provides is the 
aforementioned investmentfowuership liberaliza
tion. "Cheap" labor existed even before NAFTA 
was implemented. Factors that favor continued 
U.S.-based processing are close proximity to raw 
products and markets and superior infrastructure. 
Thus, relocations are expected to be minimal. 
Overall, it appears likely that U.S. trade with Mex
ico will be stimulated in both directions, thus ful
filling the goals ofNAFTA. 



THE RECREATIONAL HARVEST SECTOR 

Regional Management Issues 

I n general, management of the southeastern 
recreational fisheries is typically driven by 

biological concerns related to overfished stocks 
and specific recovery plans. These plans defme 
the total allowable catch (TAC) for the entire fish
ery, a portion of which is then assigned to both the 
commercial and recreational sectors in the form of 
a quota or allocation. Once the recreational alloca
tion is determined, the usual approach is to deter
mine the combination of bag, size, and season 
limits that is capable of restraining catch to that al
location. Additional implicit suballocations 
among the various factions within the recreational 
fishery (private angler vs. for-hire sector, etc.) 
may then exist through the use of differential size, 
bag, or seasonal restrictions. . 

Economics can play a role in the establishment 
of and change in fishery management measures, 
as implementation or adjustment of any regulat?ry 
measure requires consideration of the resultant nn
pacts on the participants in the fishery. A common 
concern is how stocks are allocated. The TAC has 
traditionally been allocated between the commer
cial and recreational sectors according to histori
cal catch percentages. However, economic theory 
dictates that scarce resources be allocated to their 
highest valued uses and historical-based alloca
tions are appropriate only if they truly reflect the 
value placed on the resource by the various sec
tors. An example of another issue is the impact of 
more restrictive bag and size limits. Economic the
ory would argue that the short-term loss in angler 
consumer surplus from fewer or less productive 
trips as a result of a more restrictive fishing envi
ronment is justified only if it is exceeded by the 
benefits of achieving recovered stocks or fisheries. 

Answering these questions requires determin
ing the value placed on the resources by the vari
ous user groups and examining how these values 
change. Recreational value takes the form of an
gler consumer surplus and is often less readily cal
culated than commercial producer surplus. Few 
studies exist on the recreational fisheries of the 
Southeast upon which to demonstrate these 
changes in value. Thus, economic discussions of 
the impacts of specific management changes in 
southeastern recreational fisheries are often lim
ited to theoretical or intuitive descriptions. 
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A current problem facing management in both 
the South Atlantic and the Gulf of Mexico subre
gions is the reliance upon size and bag limits to 
control catch. Unless bag and size limits are espe
cially severe, catch is likely to exceed targets as 
these regulations place little restraint on overall ef
fort. Catch performance in a fishery is a function 
of effort, stock abundance, and catch frequency 
(the percentage of trips that catch 1, 2, 3, ... fish). 
These factors are interrelated in a dynamic fash
ion each influencing the others. For example, , . . 
larger stocks produce higher catch frequencies 
that may attract greater effort into the fishery. If 
any of these factors are underestimated, catch 
overruns can occur. Effective management must 
consider these relationships and account for the 
impacts of management on angler effort. 

Failure to control effort has additional rele
vance given the current climate to restrict commer
cial netting operations. Florida recently restricted 
gill and entangling net activity in state waters, 
joining the ranks of Texas, Georgia, and South 
Carolina. Other states are considering.similar ac
tion to improve the health of the fisheries in their 
respective waters and out of concern over an in
flux of displaced netters from Florida. Any biolog
ical gains to the stocks of recreational species as a 
result of such controls may be brief and fleeting, 
however, as increased effort is applied using other 
gear types to harvest those. fish spared the nets. 
Simply restricting net use 1s not a sufficient means 
of replenishing stocks. Additional controls are re
quired to save the fish and their progeny from an
glers on a continuing basis, and this requrres 
controlling catch or effort. 

The Gulf of Mexico red snapper recreational 
fishery provides evidence of the sometimes con
founding nature of fisheries management. As 
stocks improve, it may be necessary to impose in
creasingly restrictive catch limits to maintain re
covery schedules. Recovery schedules typically 
specify the amount of fish (in pounds) that can be 
armually harvested from a fishery. As a stock im
proves, it becomes easier to harvest these fish. Al
locations are met sooner. The lack of controls on 
recreational effort and absence of closure exacer
bates the situation and the net effect is that alloca
tions are exceeded, sometimes grossly, as seen in 
the red snapper fishery. In the absence of closure 
or effort controls, managers are forced to attempt 
to control catch through larger minimum sizes and 
lower bag limits, producing the seemingly per-
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verse situation where anglers are aiiowed to keep 
fewer fish as they become more abundant. 

Finaiiy, management of some Southeast fisher
ies is complicated by the migratory nature of spe
cies. For example, king mackerel catch is 
controiied in the Southeast by the comanagement 
of the species by both the South Atlantic and Gulf 
of Mexico Fishery Management Councils. While 
the issue of genetic distinction is stiii unresolved, 
king mackerel exist in distinct Atlantic and Gulf 
migratory groups, of which members of the Gulf 
group migrate into South Atlantic waters during 
certain times of the year. Quotas are set and man
aged by migratory group, and the effect of the mi
grations is that catch in certain months by anglers 
in some Atlantic coast Florida counties counts to
wards the Gulf migratory group quota. In other 
months, catch from the same location counts to
wards the Atlantic migratory group. 

A potential problem resulting from this is that 
as the fish migrate from one subregion to another, 
it is possible for anglers in one subregion to catch 
the quota before anglers in the other subregion 
have access to the fish. While this is a potential 
problem with any migratory species, the concern 
is valid for the mackerel fishery only to the degree 
that anglers in one subregion deplete the resource, 
thereby negatively impacting catchability in an
other subregion, as recreational closure is cur
rently not aiiowed. Consideration is nevertheless 
being given by one Council to fix the geographic 
boundary at one side of Monroe County (the 
southernrnost Florida county) to simplify manage
ment. This would result in catch being credited to 
the subregion in which it occurred regardless of 
migratory group. Such a realigmnent has eco
nomic implications only if it results in a reaiioca
tion of quota from anglers in one subregion to 
anglers in another subregion and valuation of the 
resource varies by user group. 

Further, this is of concern only if management 
in one subregion impacts the ability to harvest fish 
in another. In the absence of closure in the Gulf 
when the quota is met, no guarantee that Gulf 
group king mackerel wiii reach the South Atlantic 
can be made. Hence, adjusting the regulatory 
boundaries changes nothing regarding guaranteed 
access to fish. Original aiiocations and quotas 
were made based on biological and not economic 
concerns and adjusting the regulatory boundary 
does not alter this arrangement. 
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Management of South Atlantic 
Recreational Fisheries 

F ederaiiy managed species in the South At
lantic11 are managed through various com

binations of size limits, bag limits, permits, 
quotas, and closed seasons. For example, red 
drum, striped bass, Nassau grouper, and jewfish 
are closed to harvest or possession in or from Fed
eraiiy managed waters. Of the other managed fish
eries, only two, spiny lobster and summer 
flounder, currently have seasonal closures. 

Current and potential recreational management 
issues in the South Atlantic include liberalization 
of the spiny lobster harvest restrictions in areas 
north of Florida, additional controls on the sale of 
recreational catch, and reallocation of the Atlantic 
group Spanish mackerel. A recently passed 
amendment to the Fishery Management Plan 
(SAFMC and GMFMC, 1994) for spiny lobster al
lows a year-round bag limit of two lobsters per 
person per day in waters north of the Florida-Geor
gia border. No clearly defmed recreational lobster 
fishery of any consequence exists in these waters. 
Recreational harvesters currently harvest a smaii 
number of spiny lobsters when the season is offic
ially closed. This harvest occurs relatively unen
cumbered due to an absence of enforcement, a 
situation reflective of the smaii stock size, the ab
sence of demonstrated biological significance, and 
the lack of importance of the fishery relative to 
others in the area. Thus, there has been no demon
stration of lost economic benefits providing the 
motivation for the amendment; individuals who 
were aware of the resource and wished to harvest 
it have done so. Nonetheless, the amendment pro
cess moved forward, resulting in regulatory and 
administrative expenditures that may actuaiiy ex
ceed the value of the fishery. 

Except for the prohibition of sale of all 
recreationaiiy caught billfish, Warsaw grouper, 
and speckled hind, the sale of other species is al
lowed in the South Atlantic recreational fishery 
subject to various state regulations. The imposi-

11Federally managed species in the South Atlantic recreational 
fishery include the pelagic species (bluefish, cobia, king and 
Spanish mackerel, bluefin, bigeye and yellowfin tuna, various 
sharks, and billfish), and several species in the reef fish com
plex, including vermillion, red, yellowtail and other snappers, 
black, gag, red and other groupers, black sea bass, red porgy, 
and greater amberjack. Additionally, red drum, striped bass, 
spiny lobster, and swnmer flounder are regulated species. 



tion of additional Federal controls on such activity 
was expected to be discussed by the SAFMC in 
1995, but no specific limitations were then being 
processed. The economic rationale behind prohib
iting sales of recreational catch is that: I) harvest 
pressure is reduced through the elimination of the 
sales incentive to fish; 2) commercial closures are 
not accelerated due to recreational sales counting 
towards the commercial quota; and 3) monitoring 
and enforcement costs are reduced as the distinc
tion between commercial and recreational effort 
becomes more clearly defined. 

In the Spanish mackerel fishery, the current 
commercial:recreational allocation is 50:50. In re
cent years, however, the recreational sector has 
not harvested its quota, and an increase in the 
commercial allocation is being considered. From 
an economic perspective, such a reallocation must 
consider whether the recreational sector's failure 
to harvest the quota is due to circumstance or de
sign (cannot harvest vs. do not care to harvest), 
and must additionally consider the impacts of ad
ditional commercial quantities on industry profit
ability. Typically, a reallocation is justified if the 
gain in surplus by one sector (commercial) ex
ceeds that lost by the other sector (recreational). 
Currently, however, no evidence exists to suggest 
that the recreational sector is precluded from 
catching their allocation of Spanish mackerel and, 
hence, no loss in consumer surplus would be ex
pected in the recreational sector should realloca
tion occur. 

Management of Gulf of 
Mexico Recreational Fisheries 

As in the South Atlantic, federal manage
ment of recreational species in the Gulf of 

Mexico 12 is done through various combinations of 
size limits, bag limits, and closed seasons. For ex
ample, red drum and jewfish are closed to harvest 
or possession in or from Federally managed wa
ters. Of the other managed species, only the stone 
crab and spiny lobster fisheries have programmed 

12Federally managed species in the Gulf of Mexico recrea
tional fishery include pelagic species (e.g., cobia, king and 
Spanish mackerel, various billfish, tuna and sharks), and sev
eral species in the reef fish complex including red, vennillion, 
lane and other snappers, black, red, gag and other groupers, 
black seabass,jewfish and greater ambetjack. Additionally, red 
drum, stone crabs, spiny lobster and coastal sharks are regulated. 
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seasonal closures, although the bluefm tuna fish
ery is subject to closure upon meeting the quota. 

Current recreational management issues in
clude reduced bag limits and increased minimum 
size requirements for red snapper due to recent 
harvest overruns. The recreational fishery ex
ceeded its quota by 93% in 1992 and 88% in 
1993. The Gulf of Mexico Fishery Management 
Council (GMFMC, 1994) apProved a reduction in 
the bag limit from 7 fish to 5 fish, and an increase 
in the minimum legal size from 14 inches total 
length to 15 inches. These changes are motivated 
by a desire to accomplish the biological goals of 
stock recovery. Although economic considera
tions are important in determining the proper mix 
of management adjustments, inadequate knowl
edge of the impacts of specific management 
changes precludes precise analysis. Of specific im
portance is the impact of management changes on 
the number of trips demanded and the resultant 
change in net economic benefits. These effects are 
currently being examined for Gulf of Mexico reef 
fish by researchers at the University of Florida, 
but results are as yet unavailable. 

These relationships have been studied for Gulf 
of Mexico group king mackerel. Using 1990 and 
1991 Marine Recreational Fisheries Statistics Sur
vey data, Mil on 13 found no statistical support for a 
positive relationship between king mackerel catch 
rates and days fished. Milon further suggested that 
king mackerel bag limits may have contributed to 
increased catch rates and increases in king mack
erel target effort. This is not wholly inconsistent 
with logic in that limiting individual catch should 
both allow stock improvement and increase the 
availability of fish for other anglers, thereby in
creasing individual catch rates and attracting ef
fort. Additionally, the very existence of the 
regulations may produce the perception that the 
stocks are being better managed, thus attracting 
additional effort. Nevertheless, few studies cur
rently exist on which to base estimates of the 
change in recreational benefits resulting from vari
ous management measures. 

13Milon, J. W. 1993. A study of recreational demand for Gulf 
of Mexico group king mackerel using 1990 and 1991 MRFSS 
data. Final Rep. Prep. for Gulf Mex. Fish. Manage. Counc., 
Tampa, Fla. 
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Summary Statistics 

Figures 6-9-6-15 and Table 6-10 provide 
summary statistics on effort and catch in 

the southeastern U.S. recreational fishery for 1983-
93. Figure 6-9 shows total participants by subre
gion. Its most notable feature is the shift in 
dominance in recent years of total South Atlantic 
participants over total Gulf of Mexico partici
pants. Total trips have been roughly equal in both 
areas. Figure 6-10 depicts the cyclical nature of 

• South Atlantic ~ Gulf of Mexico 
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Figure6-9 
Number of participants, Southeast recreational fishery, 1983-93. 
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Figure 6-10 
Number of trips, Southeast recreational fishery, 1983-93. 
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total trips by subregion, a phenomenon more 
clearly seen in Figures 6-11 and 6-12 which addi
tionally depict total trips by mode. Total trips 
peak in 1985, 1988, and 1991, or every 3 years, in 
both subregions. Both subregions also show a 
downward trend in total trips. Shore fishing domi
nates effort in the South Atlantic. Private/rental 
boat fishing holds the edge in the Gulf of Mexico, 
though the lead is less distinct than that seen in 
the South Atlantic. Total charter trips have been 
relatively stable in both subregions since 1987, 
while total shore and private/rental boat trips have 
followed cyclical patterns. 

Table 6-10 
Top five species caught (in millions of fish) 

in the southeastern United States in 1983 
and 1993 by subregion . 

South Atlantic 
1983 1993 

Rank S~ecies Catch S~ecies Catch 
1 Bluefish 10.0 Spot 5.2 
2 Spot 8.8 Bluefish 2.8 
3 Black sea bass 5.0 False pilchard 2.8 
4 Atlantic croaker 4.4 Pinfish 2.7 
5 Saltwater catfish 3.0 Atlantic croaker 2.7 

Gull of Mexico 
1983 1993 

Rank S~ecies Catch S2ecies Catch 

1 Saltwater catfish 20.4 Scaled sardine 20.2 
2 Spotted seatrout 14.1 Spotted seatrout 16.5 
3 Atlantic croaker 11.6 Hard head catfish 7.7 
4 Herrings 8.2 Red drum 5.5 
5 Sand seatrout 5.0 White grunt 4.1 



Figure 6-13 shows total southeastern U.S. 
catch by subregion. The most remarkable point is 
the dominance of Gulf of Mexico catch over that 
of the South Atlantic. Since 1988, total catch in 
the Gulf of Mexico has been 2-3 times that of the 
South Atlantic. Further, while total catch in both 
subregions shows the same cyclical patterns as 
total effort, total catch has shown a downward 
trend in the South Atlantic and an upward trend in 
the Gulf of Mexico. Average catch per trip has re
mained stable at approximately three fish per trip 
since 1987 in the South Atlantic, while catch in 
the Gulf of Mexico has increased, from six fish 
per trip in 1987 to over eight fish per trip in 1993. 
Perfonnance in the South Atlantic might suggest 
stable stocks, while the improving perfonnance in 
the Gulf of Mexico could suggest improved 
stocks or increased awareness of exploitable spe
cies. Such determinations, however, would re
quire examinations of the species composition of 
catch as, despite the appearance of stability or im
provement, certain species may in fact be in de
cline while other more accessible but less 
desirable species are substituted. 

Table 6-10 addresses this last issue somewhat 
by showing a comparison of the top five species 
in tenus of number of fish caught in 1983 and 
1993 for both subregions. The South Atlantic 
showed more stability with three species (blue
fish, spot, and Atlantic croaker) remaining in the 
top five over the time period, but each of the three 
species experienced a 39% or greater decline in 
catch. This would suggest that anglers are target
ing the same species, but declining stocks make 
the stocks less accessible. In the Gulf of Mexico, 
only saltwater catfish and spotted seatrout re
tained their top five rankings. Although catfish 
catch declined, spotted seatrout catch increased de
spite declines in total trips, suggesting a shift in 
targeting behavior. Shifts in target activity are fur
ther evidenced by the presence of scaled sardine, 
a baitfish, as the dominant species in the Gulf of 
Mexico in 1993. The implications of these target 
shifts is that they demonstrate the increasingly 
adaptive ability of anglers to specialize and target 
specific species. Anglers are better able to selec
tively target individual species and are thus less 
subject to random catch. Fisheries management 
must acknowledge this and respond with rules 
that simultaneously address the species of concern 
as well as the potential repercussions in other re
lated species. 
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Figure6-11 
Number of trips by mode, South Atlantic recreational fishery, 1983-93. 
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Figure 6-12 
Number of trips by mode, Gulf of Mexico recreational fishery, 1983-93. 
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Figure 6-13 
Total catch, Southeast recreational fishery, 1983-93. 
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Figure 6-14 
Total catch by mode, South Atlantic recreational fishery, 1983-93. 
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Figure 6-15 
Total catch by mode, Gulf of Mexico recreational fishery, 1983-93. 
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Economic Interactions Between the 
Shrimp and Red Snapper Fisheries 
in the U.S. Gulf of Mexico 

One of the more challenging fishery man
agement and economic issues in the 

Southeast Region concerns the incidental bycatch 
of juvenile red snapper by shrimp trawlers in the 
U.S. Gulf of Mexico. Significant quantities of a 
large variety of finfishes are caught routinely as in
cidental bycatch during the course of shrimp trawl
ing (Nichols and Pellegrin1

). While some of the 
bycatch has market value, most of it has little or 
no value and is discarded to make room for the 
more valuable shrimp? Further, most of the dis
carded finfish are killed in the landing, culling, 
and discard process. Juvenile red snapper consti
tute one of the most important species discarded. 

The incidental bycatch of juvenile red snapper 
has become a serious problem for fishery manag
ers because it contributes significantly to the de
pleted status of the red snapper resource in the 
Gulf of Mexico. It has been estimated that less 
than 20% of each year class of juvenile red snap
pers survive the period of exposure to the shrimp 
fishery, and that the red snapper stocks cannot re
cover unless the mortality from shrimp trawling 
can be reduced by at least 50% (Goodyear3). As a 
result, the incidental catch and discard of juvenile 
red snapper by shrimpers significantly affect com
mercial and recreatiqnal fishermen who target the 
adult stocks. Juvenile red snapper become vulnera
ble to trawl gear during the peak, late-summer 

1Nichols, S., and G. J. Pellegrin. 1992. Revision and update of 
estimates of shrimp fleet bycatch 1972-1991. Nat!. Mar. Fish. 
Serv ., Southeast Fish. Cent., Miss. Lab., Pascagoula. 

2 Penaeid shrimps support the most valuable commercial fish
ery in the Gulf of Mexico. In 1994, fishermen landed approxi
mately 206 million pounds (whole weight) of shrimp and 
earned gross ex-vessel revenues of $463 million, which ac
counted for 10% of total commercial landings and 57% of 
total ex-vessel revenues received by U.S. commercial fisher
men in the Gulf of Mexico (NMFS, 1995). 

3Goodyear, C. P. 1995. Red snapper in U.S. Waters of the Gulf 
of Mexico. Contrib. MIA-95/96-05, NMFS Southeast Fish. 
Sci. Cent., Miami Lab., Miami, Fla., 171 p. 
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shrimping season and continue to be incidentally 
caught and discarded for more than a year (Good
year'). 

The Gulf of Mexico Fishery Management 
Council currently regulates recreational and com
mercial red snapper fishermen because the red 
snapper resource is severely overfished.4 The com
mercial fishery for red snapper is regulated with a 
15-inch minimum size limit, a quota followed by 
closure of the fishery when the quota is reached, 
and a two-tiered system of trip limits under which 
permit holders with a significant catch history 
may land up to 2,000 pounds of red snapper per 
trip while other permit holders are limited to 200 
pounds per trip. Annual renewal of the permits re
quires fishermen to demonstrate that at least 50% 
of their earned income was obtained from com
mercial fishing or the operation of a charter or 
head boat. The recreational fishery is regulated 
with minimum size and bag limits which can be 
changed in order to restrain the recreational catch 
to its annual allocation. Recreational and commer
cial quotas are set annually, and the 1996 quotas 
are about 4.5 million pounds for each sector.5 The 
minimum size limit for commercial and recrea-

4A biological stock assessment completed in 1995 found that 
the red snapper resource currently exhibits a ratio of spawning 
potential of less than 4%, whereas the Gulf of Mexico Fishery 
Management Council has as biological goals the attairunent 
and maintenance of a spawning potential ratio of at least 20%. 
The spawning potential ratio is defmed as the ratio of the bio
mass of spawners per recruit in the current population vs. 
what would exist in the unfished population. Current esti
mates of the spawning potential ratio are found in Goodyear 
(text footnote 3). 

5Conunerciallandings of red snapper exhibited an almost unin
terrupted decline from about 14 million pounds in 1965 to 2.7 
million pounds in 1990, the last year before quotas were im
posed. Because of a relatively fixed quota, fishermen annually 
landed about 3.1 million pounds of red snapper from 1992 to 
1995. Similarly, the estimated recreational catch declined 
from over 10 million pounds during the early 1980's to only 2 
million pounds by 1986 and has since risen to about 5.5 mil
lion pounds in 1994 (Goodyear, text footnote 3). 



tional reef fishermen is scheduled to increase to 
16 inches in 1998. However, the timing of in
creases in the minimum size limit for recreational 
fishermen may be accelerated, and the bag limit 
may become more restrictive in an effort to curtail 
quota overruns by recreational fishermen. The re
creational quota was exceeded in recent years 
(Goodyear3), but the recreational fishery was not 
closed because there is no real-time monitoring of 
the recreational catch. 

If an ITQ program was implemented, it would 
have significant and positive economic conse
quences. Further, as will be noted, an ITQ system 
will provide the framework for capturing the po
tential economic benefits from rebuilding the red 
snapper stock that is related to a reduction in 
shrimp bycatch. 

Given that the Council's minimum long-term 
goal of a 20% ratio of spawning potential cannot 
be attained by the target date of2019 if the inci
dental mortality of juvenile red snappers by 
shrimp trawlers is not curtailed (Goodyear), the 
Council is currently preparing an amendment to 
the Gulf of Mexico Shrimp FMP to reduce shrimp 
bycatch by at least 50%. The amendment is con
troversial because conservation of the red snapper 
resource via a reduction in shrimp bycatch will 
mean increased costs for shrimpers while poten
tial benefits would accrue to other commercial 
and recreational fishermen who target the adult by
catch stocks. Management possibilities being con
sidered under the amendment include area 
closures, seasonal closures, and the use of bycatch 
reduction devices (BRD's) in the shrimp trawls. 

Regardless of the management device chosen, 
preliminary analyses suggest that the primary cost 
of reducing bycatch would consist of the value of 
shrimp not landed that otherwise would be landed. 
For example, the mandated use of BRD's would 
entail the loss of some shrimp per unit of effort. 
Restrictions on shrimp trawling effort during sea
sons and/or areas when and where bycatch is most 
prevalent would also result in a loss of shrimp har
vest. The aggregate loss in shrimp catches may re
sult in ex-vessel price increases, but even so, total 
revenues to shrimpers would still decline because 
ex-vessel demand for shrimp is price elastic due 
to the high availability of imported shrimp. An
other cost to shrimpers could be expected in the 
form of higher production costs. Shrimpers who 
comply with rules designed to reduce incidental 
bycatch would incur the costs of purchasing 

Southeast Spotlight Article 

Shrimp trawl bycatch (NMFS photo by James Nance). 

BRD's, modifying their gear, andfor disrupting 
their normal fishing patterns to avoid areas with 
large concentrations of juvenile red snappers. Con
sumers of shrimp also would suffer if discard 
abatement resulted in smaller supplies of shrimp 
available at higher prices. In this event, larger 
quantities of imported shrimp would replace some 
of the reduction in domestic landings, but total 
quantities available for consumption would de
crease because the supply of imports is less than 
infinitely elastic. 

Commercial and recreational red snapper fish
ermen could benefit in several ways from a reduc
tion in the incidental catch and discard of juvenile 
red snapper. First, a reduction in bycatch mortality 
could increase the allowable catches of adult red 
snapper, which are adjusted annually, by shifting 
some of the burden of stock enhancement to the 
shrimp fishery. Red snapper fishermen would ben
efit immediately if the Gulf Council opted to relax 
regulatory constraints by allowing them to harvest 
larger annual quotas. On the other hand, if current 
regulations on the red snapper fisheries remained 
unchanged, a reduction in the incidental catch and 
discard of juvenile red snapper would allow the 
red snapper resource to recover more quickly to 
desired levels. In this event, red snapper fisher
men would benefit with larger annual quotas in 
the long-term made possible by faster recovery of 
the fish stock. Second, recreational and commer
cial red snapper fishermen would benefit via a po
tential reduction in harvesting costs. A reduction 
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in the numbers of juvenile red snapper discarded 
would increase the numbers of adult red snapper 
available for capture, both directly as additional 
juveniles recruit to their adult habitats and over 
time through a larger spawning population, and 
would make both locating and harvesting red snap
per less time consuming and, hence, less costly. 

In the longer term, however, the reductions in 
harvesting costs would tend to disappear if the ex
istence of larger red snapper populations encour
ages additional commercial and recreational 
effort, as is likely under the current open-access 
type regulations. This is where an ITQ system for 
the commercial portion of the stocks would be of 
great use in allowing the potential economic gains 
from larger stocks to become reality. The im
plementation of an ITQ system can be fully ex
pected to result in a significant rise in average 
ex-vessel prices and should result in harvesting ef
ficiencies that would significantly decrease the 
total cost of harvesting. However, given the ab
sence of similar controls on overall effort by recre
ational fishermen, there is some chance that a 
portion of the potential economic gains for that 
group may not be realized. 

Because an ITQ program for management of 
the commercial allocation of the red snapper 
stocks has not yet been implemented, the actual ef
fect of a reduction in the incidental catch and dis
card of juvenile red snapper on ex-vessel prices 
for red snapper is ambiguous. Current manage
ment of the commercial red snapper fishery with 
restrictive quotas has introduced the psychology 
of the "derby fishery," in which individual fisher
men must fish more intensively earlier in the sea
son to maximize their shares of the overall catch 
before the quota is reached and the season is 
closed. While monthly catches of red snapper 
were relatively uniform throughout the year be
fore the implementation of restrictive quotas, the 
entire year's catch now is landed in less than 2 
months, and these landings are accompanied by 
sharp declines in ex-vessel prices. If a reduction in 
bycatch enables commercial fishermen to harvest 
additional quantities of red snapper, and if the 
larger allowable harvests in combination with an 
ITQ system relieve the incentive for derby fish
ing, then ex-vessel prices would undoubtedly in
crease relative to current prices. On the other 
hand, if the derby fishery prevailed, then ex-vessel 
prices would decline further as increasingly larger 
quantities would be landed during a relatively 
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short time period. 
Consumers would also be affected by manage

ment to reduce the incidental bycatch and discard 
of juvenile red snapper. If derby fishing prevailed 
in the commercial red snapper fishery, at the be
ginning of the fishing year consumers of red snap
per would benefit from lower levels of incidental 
bycatch because larger supplies of red snapper 
would become available at lower cost. However, 
if the incentives for derby fishing were nullified, 
then consumption of red snapper at the beginning 
of the fishing year would decrease and prices 
would be higher, while consumption during the 
middle and end of the fishing year would increase 
and prices would be lower. Larger domestic sup
plies would displace some imported red snapper, 
but total quantities available for consumption 
likely would increase. 

From an economic perspective, the optimum re
duction in bycatch would be determined by com
paring the marginal benefits and marginal costs of 
each additional reduction in bycatch. In principle, 
bycatch should be reduced as long as the marginal 
benefit exceeds the marginal cost of doing so, al
though these values have not yet been estimated, 
due to a lack of data. Marginal cost includes the 
extra cost that would be incurred by shrimpers 
and consumers from each additional reduction in 
bycatch, including the present value of losses that 
would be incurred in the future as well as current
year losses. The easiest, least-cost methods of re
ducing bycatch would be adopted first. Additional 
reductions in bycatch can only be achieved with 
increasingly restrictive regulations on shrimping 
activity, which suggests that marginal cost in
creases with each additional reduction in bycatch. 

Marginal benefit includes the extra benefit that 
would be received by harvesters and consumers of 
red snapper and other animals that would be saved 
from being discarded, including the present value 
of the extra current and future benefits that would 
be generated with each additional reduction in by
catch. Each additional reduction in bycatch is ex
pected to increase total benefits to commercial 
and recreational red snapper fishermen, but at a 
decreasing rate. Each additional!O% reduction in 
bycatch probably would yield successively 
smaller additions to adult red snapper stocks due 
to the existence of other environmental factors 
that tend to limit stock growth. Also, each addi
tion to adult red snapper stocks probably would 
yield successively smaller additions to profits of 



commercial fishermen as they increase their in
vestments in fishing effort to harvest additional 
quantities, and would yield successively smaller 
additions to enjoyment of recreational fishermen 
due to the economic principle of diminishing mar
ginal utility. For example, the first five fish caught 
per trip by recreational fishermen would yield 
more enjoyment than the second five if bag limits 
were less restrictive. 

In summary, biologists have determined that 
the red snapper resource in the Gulf of Mexico is 
depleted for several reasons, including the applica
tion of too much fishing effort by commercial and 
recreational red snapper fishermen and the inci-

. dental bycatch and discard of juvenile red snapper 
by the shrimp trawl fleet. The ensuing debate 
about how best to restore the red snapper popula
tion to desirable levels involves many technologi
cal, political, and economic factors. Among them 
are technological interaction in which shrimping 
gear inadvertently harvests juvenile red snapper, 

Southeast Spotlight Article 

management interaction between the Reef Fish 
FMP and Shrimp FMP, competition between com
mercial and recreational fishermen and among 
fishermen with different gear types within each 
group, economic trade-offs over time among vari
ous harYesting groups and between different 
groups of consumers, and the current uncertainty 
regarding whether or not the commercial manage
ment structure for red snapper will shift to an ITQ
based system. The interaction between the shrimp 
and red snapper fisheries of the U.S. Gulf of Mex
ico constitutes a management problem that is con
troversial, challenging, and, as yet, unresolved. 
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THE COMMERCIAL HARVESTING SECTOR 

Introduction 

T he Northeast Region's commercial oce
anic and estuarine fisheries produced do

mestic landings worth $869 million at dockside in 
1993. Figure 7-1 shows a 10-year trend of land
ings and ex-vessel revenue of fmfish and shellfish 
landed or raised in the Northeast Region. In 1993, 
fmfish landings accounted for 35% of the revenue 
generated in the region. The real prices, weight, 
and real ex-vessel value of the ten most valuable 
species of fish and shellfish landed or raised in the 
Northeast Region in 1993 are shown in Table 7-1 
for the period 1984-931

. Of the top ten, seven are 
invertebrates and five are harvested predomi
nantly inshore (0-3 miles). Over the 10-year pe
riod, many changes have occurred in the landings, 
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Figure 7-1 
Northeast landings and real ex-vessel value of ftnftsh and shellfish. 

1~dings of rmfish,lobster, shrimp, and crab are given in live 
wetght; landmgs of all other shellfish are expressed in meat 
weight. Value and price are expressed in real dollars. 
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value, and ranking of the most valuable species. 
For instance, both sea urchins and Atlantic salmon 
have experienced very dramatic increases, both 
from essentially zero value to the eleventh and 
sixth most valuable species, respectively. Land
ings of sea urchins have increased from 45 metric 
tons (t) in 1984 to 19,200 tin 1993, with a real 
value of $21.9 million. The rapid development of 
this fishery continues almost unchecked except 
for the adoption by the state of Maine of a closed 
season during summer months when sea urchin 
roe is much less appetizing to the Japanese con-

. sumer. The presence of farmed fresh Atlantic 
salmon as the current sixth highest valued species 
in the Northeast illustrates the growing import
ance of marine aquaculture to the Northeast econ
omy. 

Lobsters and scallops have continually been 
the two most valuable species in the Northeast Re
gion. Scallop value dropped drastically in 1993 by 
36%, while landings declined by 48%. In an effort 
to save the resource, the meat-count standard of 
regulation was replaced in 1994 with limits on the 

Farmed Atlantic salmon from Maine 
(NMFS photo by William B. Folsom). 
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number of days vessels can spend at sea, a morato-
rium on new entrants, and pennitting requirements. Table 7-1 

Another notable trend in the Northeast is the Volume (1,000 t), real ex-vessel value (million dollars), and real price per pound 

continued decline in landings of the region's "tra- of the ten most valuable species landed or raised in the Northeast Region in 1993. 

ditional" groundfish species (cod, haddock, and 
yellowtail flounder), which fell from 72,100 tin Species 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

1984 to 27,400 tin 1993. The real value of these lobster 
Volume 20.6 21.3 20.8 20.8 22.2 24.0 27.6 29.1 26.0 28.0 

traditional groundfish landings has also decreased Real value $134.4 $123.9 $123.9 $142.1 $140.9 $137.3 $133.0 $141.0 $137.7 $157.3 

since 1984 by ahnost 50%, from $91 million to Real price $2.96 $2.64 $2.70 $3.10 $287 $260 $2.19 $220 $240 $264 

Sea scallops 
$46.8 million. 1n 1993, these species accounted Volume 7.7 6.8 8.3 13.2 13.0 14.4 17.2 17.2 14.2 7.5 

for 7% of total catch by value (4% by weight). Real value $103.5 $76.3 $93.9 $123.4 $117.3 $116.7 $129.9 $130.3 $127.1 $78.7 
Real price $6.10 $5.09 $5.13 $4.23 $4.06 $3.67 $3.42 $3.44 $4.05 $4.85 

Haddock and yellowtail, not included in Table 7-1 Blue crab 
since they are no longer in the top ten listing of Volume 45.8 46.0 42.9 38.9 41.8 45.6 43.9 49.5 30.1 57.1 

Real value $36.4 $38.1 $36.4 $37.6 $39.1 $38.7 $38.1 $34.3 $28.7 $56.0 
highest valued species, ranked thirty-third and Real price $0.38 $0.38 $0.38 $0.44 $0.42 $0.38 $029 $0.31 $0.43 $0.44 

twentieth in terms of value in 1993, respectively, Cod 
Volume 43.9 37.4 27.6 26.8 34.6 35.6 43.6 422 27.9 22.9 

down from twelfth and eighth in 1984. Figure 7-2 Real value $39.7 $37.1 $37.2 $442 $41.4$ 44.0 $54.1 $63.1 $43.2 $36.2 

shows landings and prices for the traditional Real price $0.41 $0.45 $0.61 $0.75 $0.54 $0.56 $0.56 $0.68 $0.70 $0.72 

Hard clam 
groundfish mix. Volume 5.0 5.7 4.7 5.0 6.8 4.2 4.6 4.4 4.3 4.3 

An indication of the relative importance of Real value $41.3 $48.5 $41.9 $50.3 $48.9 $48.6 $41.4 $38.0 $33.7 $35.1 
Real price $3.75 $3.68 $4.06 $4~9 $3.13 $5.05 $4.08 $3.91 $3.56 $3.68 

gear types, by revenue earned, is shown for 1993 AUanticsalmon 

landings in Table 7-2. Otter trawls produced the Volume 21 4.7 5.8 6.7 
Real value $14.2 $25.5 $37.5 $34.3 

greatest percentage of total revenue, followed by Real price $3.08 $2.46 $291 $230 

combined inshore and offshore lobster gear and Menhaden 
Volume 261.1 314.6 2226 300.0 273.5 287.8 336.1 294.8 285.9 317.0 

sea scallop dredges. These three gear types ac- Real value $30.4 $32.9 $25.1 $32.5 $28.6 $26.8 $32.8 $282 $26.1 $33.7 

counted for over half of the region's ex-vessel rev- Real price $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.04 $0.04 $0.04 $0.05 

Surf clam 
enue, a percentage that has been shrinking as Volume 329 32.1 35.4 27.4 28.6 30.4 32.6 30.0 33.2 33.5 

effort has shifted to the harvest of nontraditional Real value $38.5 $40.0 $43.5 $27.9 $27.9 $28.3 $26.5 $24.8 $28.7 $30.8 
Real price $0.63 $0.57 $0.56 $0.46 $0.44 $0.42 $0.40 $0.37 $0.39 $0.42 

species with other gear types. Menhaden purse Oyster meats 

seines and bottom otter trawls account for over Volume 7.2 6.7 6.8 4.3 3.1 2.4 3.3 4.0 4.6 29 
Real value $44.0 $31.8 $38.0 $29.5 $25.2 $20.5 $35.3 $34.6 $46.4 $29.6 

half of the landings by weight. Many vessels and Real price $2n $2.15 $2.59 $3.11 $4.66 $3.63 $4.68 $3.97 $4.50 $4.88 

boats employ more than one gear type. The ability Squldlollgo 
Volume 10.5 9.0 11.5 10.5 18.9 23.0 15.0 19.4 18.2 22.3 

to change from one fishing method to another is Real value $6.8 $6.6 $9.3 $9.3 $14.9 $20.1 $124 $19.3 $19.3 $23.9 

of particular importance in fisheries where differ- Real price $0.29 $0.33 $0.38 $0.40 $0.38 $0.40 $0.37 $0.45 $0.46 $0.46 

ent species are harvested, requiring different tech-
niques at various seasons of the year. 

Vessels equipped with otter trawls land differ-
ent species depending on the area in which they 
fish. Figures 7-3 and 7-4 compare the species com-
position by value for New England and Mid-At-

"" '0 
!antic otter trawls for 1993. 0 " 0 => 

Figure 7-5 shows the total number of identifi- q 0 
~ 

c. 

able vessels (those vessels of known tonnage, ex- .. i;; 
C> c. 

eluding undertonnage vessels) using scallop .5 " '0 0 

dredge, otter trawl, and other gear from 1984 " d: j 
through 1993. 1n 1993, the total number of vessels 
in the Northeast Region was at one of its highest 
levels. Combined with the constant or declining 
trend in landings, this provides some evidence of 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

overcapitalization in Northeast fisheries. There fil Cod landings +Cod price Ill Haddock landings 
has been an increase in the number of vessels +Haddock price rgjYellowtaillandlngs +Yellowtail price 

using otter trawl gear and a decrease in the nurn-
ber of scallop dredge vessels. Figure7-2 

Northeast landings and real price of cod, haddock, and yeUowtail flounder. 
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Lollgo 

Silver hake 

Witch flounder 

Table 7-3 shows the number of vessels and 
boats granted permits by fishery category and 
gear type for 1993. Frequently, vessel owners 
apply for a permit in several different fisheries 
and for several gear types. Hence, the total num
ber of permits issued is far greater than the total 
number of unique vessels or boats. The greatest 
number of permits issued was for rod-and-reel use 
in several fisheries by both vessels and boats. 

Cod 20% 

10% 

3% 

4% 

Winter flounder 9% 

American plaice 

Figure 7-3 
New England bottom otter trawl, 1993 species composition by value. 

Summer flounder 

Winter flounder 
2% 

20% 

Figure 7-4 

Scup 

"" Angler 
2% 

Other 
13% 

Ill ex 
9% 

Mid Atlantic bottom otter trawl, 1993 species composition by value. 
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These permits are used principally for catching 
bluefin tuna. 

Employment levels in the harvest sector in the 
Northeast are difficult to estimate. Data from 
1987 and 1992 censuses estimated that over 
72,000 persons have at least part-time dependence 
as harvesters on the commercial fisheries of there
gion. Half of these were fully dependent on fish
ing, employed as vessel and boat owners or crew. 

Table 7-2 
Landings and ex-vessel revenue in the 

Northeast Region in 1993, by gear type. 

Landings 
Gear!:i_l!:e (1,0001] 

otter trawl, bottomfish 129.73 
Pots and traps, lobster 28.02 
Dredges 
Sea scallop 11.36 
Surf clam, ocean quahog 55.97 

Purse seines, menhaden 310.86 
Pots and traps, blue crab 25.92 
Longlines, bottom and pelagic 7.66 
Sink gill nets 22.69 
Diving gear 16.65 
Rakes 1.76 
Hoes 1.47 
Handlines, other 0.91 
Tongs and grabs 0.62 
Dredges, clam 0.58 
Purse seines, herring 38.43 
Otter trawl 

Bottom-shrimp 2.20 
Bottom-scallops 0.47 

Dredges, oyster 0.23 
Unknown1 15.05 
All other gears 40.47 
Total 711.05 

1UnkrKJWn lor 1993 indudes oyster dredge, 

Table7-3 
Permits issued in the Northeast 
Region in 1993, by gear type. 

Proposed gear use 

Bottom, mid-water, and other trawls 
Dredges 
GiiVentanglement nets 
Hand lines 
Rod and reel 
Longlines, set lines 
Other gear 
Total permits 

No. of 
vessels 

2,157 
1.474 

625 
1,971 
3,800 

955 
2,623 

13,605 

Revenue 
($millions} 

187.0 
157.3 

102.6 
53.7 
40.9 
32.4 
29.7 
24.8 
24.3 
17.8 
128 
12.7 

7.1 
6.0 
5.1 

5.0 
4.4 
1.9 

95.0 
50.6 

871.2 

No. of 
boats 

156 
187 
225 

1,531 
2,918 

241 
858 

6,116 



Alternatively, the Bureau of Economic Analysis2 

estimates total employment in the harvesting sec
tor of all Northeast fisheries at 15,300 (1992). 

Northeast Fisheries Management 

Since the passage of the Magnuson Fisheries 
Conservation and Management Act 

(MFCMA) in 1976, most commercially important 
species caught in the Northeast Region's EEZ 
have come under fishery management plans 
(FMP's) or preliminary plans promulgated by ei
ther the New England or Mid-Atlantic Fishery 
Management Councils (NEFMC or MAFMC). 
Table 7-4lists all Northeast FMP's, the gear regu
lated, and the type of management. 

FMP's are in effect in the Northeast Region for 
multispecies groundfish (consisting of 13 
demersal species), summer flounder, sea scallops, 
surf clams and ocean quahogs, offshore lobster, 
and squid, mackerel, and butterfish. There is also 
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Figure 7-5 
Number of otter trawls, scallop dredges, and 

other vessels operating in the Northeast. 

an FMP for Atlantic salmon, but no fishing is cur- 4,500 hooks or less were exempted. A lawsuit 
rently allowed for the species. Various manage- brought against the Federal government by a New 
ment strategies in effect within these FMP' s England enviromnental group eventually led to 
include traditional indirect methods such as mesh the development and passage of Amendment 5. 
size limits, time area closures and effort restric- Since Amendment 5 was quickly found inade-
tions in the form of time limits or days at sea. The quate to restore groundfish stocks, a temporary 
current decline in stocks of traditionally harvested closure of four areas under an emergency action 
species is testimony to the effectiveness of these was imposed by the Department of Commerce in 
types of management measures. In some fisheries, December 1994. The NEFMC's long-term plan 
ITQ's, quotas, and limited entry plans are in ef- for restoring the groundfish stocks, Amendment 7, 
feet. Many fishermen are affected by restrictions is expected to take effect in 1996; further reduc-
under multiple plans. tions in days at sea, area closures, and the estab-

---Various-regnlatory-schemes-have-been-im------!ishmentof-a-quota-fortheremaining-groundfish- ----------
plemented to manage Northeast groundfish stocks outside of the closure areas are currently 
stocks. In 1993, the NEFMC approved Amend- under consideration. One of the major concerns 
men! 5 to the Northeast Multispecies Fishery Man- will remain the ramifications of closed areas and 
agement Plan to restrict days at sea for vessels the subsequent shift in effort by the displaced 
over 45 feet, in order to reduce fishing mortality vessels. 
by 50% over the next 5-7 years (10 years for had- The MAFMC amended its sununer flounder 
dock). Amendment 5 also imposes a vessel mora- (fluke) plan in conjunction with ASMFC as are-
torium on most new entrants; mesh size increases; suit of the 1989-90 crash in landings. New rules 
minimum fish sizes; seasonal and area closures of Amendment 5 include a 12.35 million pound 
(of haddock spawning grounds); vessel, dealer, quota divided among the Northeast states (based 
and operator permits; and mandatory reporting. on 10 years of historical landings), an increase in 
Pair trawling for groundfish was banned. Also, mesh size, and a mandatory reporting program. 
sink gillnetters must remove nets from the water There is a requirement for the use of turtle ex-
at specified times and areas to reduce bycatch cinder devices (TED's) south of Oregon Inlet, 
mortality of harbor porpoises. Longliners fishing N.C., to prevent the incidental capture of sea tur

2Unpubl. data (1992) compiled for the NOAA Office of Sus
tainable Development 

tles in the bottom trawl flounder fishery. Amend
ment 7 would revise the fishing mortality rate 
reduction schedule for summer flounder. 
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Table7-4 
Conunercially exploited species in the 

Northeast EEZ managed by NEFMC or MAFMC. 

FMP 

NE multispecies: 
Cod, haddock, yellowtail 
flounder, pollock, winter 
flounder, witch flounder, 
windowpane flounder, 
American plaice, redfish, 
white hake, red hake, 
whiting, ocean pout 

Summer flounder 

Sea scallops 

Ocean quahog and 
surf clam 

American lobster 

Squid 

Butterfish 

Atlantic mackerel 

Scup 

Atlantic herring 

Goosefish 

TIIefish 

Black sea bass 

Bluefish 

Gear 

Directed and mixed 
trawl 

Directed and mixed 
trawl 

Scallop dredge, otter 
trawl 

Clam dredge 

Traps 

Small mesh trawl 

Small mesh trawl 

Directed and mixed 
trawl 

Directed and mixed 
trawl, small mesh 
trawl pots 

Purse seine, mid
water trawl, weirs 

Scallop dredge, 
directed and mixed 
trawl, gillnet 

Longline, mixed trawl 

Pots, mixed trawl 

Gillnel, otter trawl, 
pound net 

Entry control 

Control date 2/21/91, 
moratorium 

Control date 1/26/90, 
moratorium 

Control date 3/1/90, 
moratorium 

Moratorium 

Control dale 3/25{91 

Control date 8/93 

Control date 8/93 

Control date depends 
onTAC 

Control date 1/26/90, 
moratorium 

None 

Control date 2/27/95 

Control date 6/93 

Control date 1/26/90, 
moratorium 

None 

Management 

DAS, 
mesh size, 
fish size, 
area closures 
NR1 

Quota, mesh size, 
fish size 

DAS, gear restrictions, 
catch limits on 
non-DAS effort 

ITO 

Size limit 

Quota (not limiting) 

Quota {not limiting) 

TAC {not limiting) 

Quota, fish size 
NR 

3 area TAC, spawning 
area closure 

NR 

NR 

NR 

Annual quota 
NR 

1NR•Neworrevlsed plan in development 

The East Coast Sea Scallop Plan (known as 
Amendment 4), administered by the NEFMC, re
placed the meat-count standard with limits on 
days at sea, gear restrictions, a moratorium, crew 
size limits, and mandatory reporting. Also, all full
time, part -time, and occasional scallopers are re
quired to participate in a vessel call-in program. 
Operators, vessels, and dealers must have permits. 
Days at sea were allocated based on historical par
ticipation and classification as full-time, part-time, 
or occasional scallopers. Although it is under dis
cussion, there are no extant plans to allow for con
solidation of the days at sea allocation. 
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The first individual transferable quota (ITQ) 
system in a Federally regulated fishery was for off
shore surf clams and ocean quahogs. Amendment 
8, in effect since September 1990, provided for 
the allocation of initial ITQ shares that can be 
traded or leased to any entity. Under the ITQ sys
tem, effort limitations and minimum size regula
tions have been eliminated. Logbooks containing 
perfonnance variables are required for the surf 
clam and ocean quahog offshore fleet. For a dis
cussion of the effect of ITQ management on the 
perfonnance of the surf clam and ocean quahog 
fishery, see this region's spotlight article. 

Amendment 5 of the American Lobster Fishery 
Management Plan by the NEFMC provides for a 
5-year moratorium on entry into the fishery, the 
establishment of four different lobster manage
ment areas, and a mechanism through which yet 
undefined lobster regulations will be implemented 
for each area. Instead of a gauge increase, Amend
ment 5 aims to reduce fishing effort by various ef
fort control measures, area and season closures, 
improved data collection, trap limits, and operator 
pennits. The particular effort-control restrictions 
are being developed during the initial year of the 
plan by regional Effort Management Teams 
(EMT). 

Another Federal FMP, for squid, Atlantic 
mackerel, and butterfish, Amendment 4, has ex
isted since 1992. Each year, the MAFMC recom
mends a quota for each species, and recommends 
whether the provision for a TALFF should be 
filled, decisions that can later be adopted by the 
Secretary of Commerce. 

In the Northeast Region, fishing in inland wa
ters and near shore ( <3 miles) is monitored and 
regulated by the individual states in New England, 
the Mid-Atlantic, and the Chesapeake area. Cer
tain near-shore and inshore fisheries come under 
the jurisdiction of interstate bodies such as the At
lantic States Marine Fisheries Commission 
(ASMFC), which perfonns the coordinating func
tion for species whose range in the territorial sea 
spans several states. 

Major Economic Issues in the Northeast Region 

T he most obvious issue to many fishermen 
in the Northeast at the present time con

cerns the stringent restrictions placed on their fish
ing behavior by the current closed areas and the 
anticipated restrictions under the upcoming 



Amendment 7 to the groundfish plan as well as 
Amendment 4 to the scallop plan. Both fisheries 
have imposed a moratorium on new entrants and 
severely restricted the days at sea that a vessel 
may fish and where it can fish. These types of 
management tools have historically encouraged 
fishermen to increase their vessel capacity by the 
altering of other inputs. 

Several issues are important from an economic 
standpoint, due to the groundfish crisis. One con
cerns the effect of the displacement of fishing ef
fort from current and future closed areas. Another 
issue is the potential that a vessel retirement/buy
back program may have toward reducing the ex
cess capacity existing in the Northeast and 
helping to speed resource recovery and keep ex
ploitation rational after implementation. To be 
most effective, a buy-out program must be de
signed carefully to ensure efficient and equitable 
decisions under a variety of fisheries in the 
Northeast. 

A current source of aid to the fishermen in the 
Northeast has come from the Northeast Fisheries 
Assistance Program (NFAP), consisting of a $30 
million emergency aid package. The aid is being 
used to fund revolving loan funds and to encour
age aquaculture operations, the harvest of under
utilized species, and new business opportunities. 
Fishing Family Assistance Centers have also been 
set up in the Northeast to give advice to those who 
are dependent on the fishing industry for their 
livelihood. 

Effort controls imposed by FMP's, such as re
strictions on gear, time limits, area closures, etc., 
are intended to maintain or rebuild stocks, but 
they also reduce the productivity of any fishing en
terprise and therefore increase the unit-cost of har
vesting fish. Estimates of the costs of 
efficiency-reducing (or stock rebuilding) regula
tions in the Northeast are not yet available. 

The NEFMC has attempted to reduce signifi
cantly the take of harbor porpoises through an ad
justment to Amendment 5 of the Multispecies 
Plan. This effort will most likely continue under 
Amendment 7. This issue arose due to a conflict 
of interest between gillnet fishermen and groups 
who value marine mammals over the harbor por
poise bycatch. Much work remains to be done, in
cluding evaluation of the porpoise population size 
and economic ("existence") value of harbor por
poises. The future management of groundfish will 
likely be affected by the relative costs and bene-
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fits of protecting harbor porpoise. 
The use ofunderutilized species (mackere~ her

ring, dogfish) has received greater attention as 
concern rises over the levels of traditional 
groundfish stocks and fishermen's ability to har
vest them. Implicit in the discussion of underuti
lized species is the necessity for market 
development (domestic and export), whether it be 
by fishermen or subsidized by the government. 
The degree of success of product research and 
market development may be limited, since these 
species are traditionally low value and in adequate 
supply around the world. 

Another issue of economic importance to the 
Northeast Region concerns the transboundary 
stock management by the U.S. and Canada. Since 
the dramatic closures imposed by the Canadian 
government to save Newfoundland's and Nova 
Scotia's cod stocks, major shifts have occurred in 
the strncture of production and trade in fish prod
ucts. Clearly, a low supply of marketable fish af
fects the harvesting, processing, and trade sectors. 
A cutback in the supply of Canadian groundfish 
may affect New England ex-vessel price (depend
ing on the availability of other international substi
tutes), increase demand for traditional New 
England species, and have impacts on the level of 
trade with Canada and other countries. An oppor
tunity exists for increased cooperation between 
the United States and Canada on stock manage
ment and data sharing that could influence the ef
fectiveness of the management plans along the 
border. 

THE SEAFOOD PROCESSING SECTOR 

Changes in the Northeast fishing industry 
over the last 10 years have altered the 

makeup of the processing and wholesaling sector. 
Domestic landings of groundfish and scallops 
have declined since the early 1980's (Georgianna 
et al.3

), causing firms that either process or whole
sale groundfish or scallops to meet a relatively sta
ble demand with increased use of imports. Since 
1988, groundfish imports from Canada (25.5% of 
alll993 imports came from Canada [NMFS, 
1995]) have steadily declined (Georgianna et al.3) 

often making it difficult to obtain fresh supply. 
Other regulatory changes, such as the 1986 duty 

3Georgianna, D., J. Dirlam, and R. Townsend. 1993. The 
groundfish and scallop processing sectors in New England. 
Final Rep., U.S. Dep. Cammer. Contr SOEANF-2-00065. 
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Figure 7-6 
Processing and wholesaling plants in the Northeast. 
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Figure 7-7 
Year-round employees in processing and wholesaling in the Northeast. 
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on whole fish from Canada (Georgianna et al.3
), 

have also affected the way processors do business. 
As a result of changes in both the condition of 

fishery resources and the business environment, 
the mix of processing and wholesaling plants in 
the Northeast has been altered. Figure 7-6 shows 
the number of processing and wholesaling plants 
in the Mid-Atlantic and New England regions. 
Since 1983, the number of processing plants in 
New England has remained steady at about 250. 
The number of wholesaling plants in New En
gland, however, increased 113%, from 314 in 
1983 to 670 in 1993. The number of Mid-Atlantic 
processing plants decreased by 41%, from 274 to 
161, while wholesaling plants decreased 10%, 
from 387 to 348 over the same period. 

Changes are also reflected in the number of 
year-round (as opposed to seasonal) employees in 
these sectors, as shown in Figure 7-7. Although 
the number of New England processing plants re
mained steady, the number of employees de
creased 37%, from a high of7,470 in 1984 to 
4,743 in 1993. Employment among New England 
wholesalers increased 80%, from 1,690 in 1983 to 
3,049 in 1993. Mid-Atlantic processing plants de
creased their employment 44%, from a high of 
10,015 in 1984 to 5,635 in 1993. Mid-Atlantic 
wholesaling employment decreased 10%, from 
3,203 in 1983 to 2,882 in 1993 (NMFS, 1995). 

Product Forms 

and shellfish are transformed into vari-

breaded, batter coated, canned, cured, or industrial 
products. The most significant product form (by 
value) in the Northeast is fresh or frozen fish
cooked, breaded, or batter coated (Fig. 7-8). Of 
the total fresh or frozen fish fillets, steaks, or por
tions processed in the Northeast in 1993, New En
gland produced 92%. The Mid-Atlantic region 
produced 73% of the canned product and 91% of 
the cured product. 

Almost all gronndfish landed in the United 
States and those imported fresh and whole are pro
cessed into fresh fillets (Georgianna et al.3). Since 
the NMFS Processed Products Annual Survey 
does not distinguish between fresh and frozen 
product, the relative amounts of each are notre
ported. There is concern that frozen product is some
times sold as fresh but little evidence of this has 
been found in New England (Georgianna et al.3

). 



Three percent of Northeast processed product 
is used for industrial purposes. Fish and shellfish 
meal, fish oil, and fish solubles are used in end 
products such as animal food, fertilizer, and lubri
cants. A major portion of the industrial products 
produced in the Northeast come from the menha
den fishery. 

Quantity and Value of 
Northeast Processed Product 

T he following figures describe the changes 
in quantity and value of fish and shellfish 

processed (those landed domestically, transported 
from other regions, and imported from other coun
tries) in the Northeast since 1983. Data are not 
available on wholesale sector activities. Figure 7-
9 shows total pounds processed since 1983, and 
Figure 7-10 shows real value. 

Groundfish processing reached a peak in vol
ume and value in 1986 (Table 7-5 lists the species 
contained in each species group). Both volume 
and value then declined over the next 3 years by 
52% and 30%, respectively. The year 1990 saw a 

Table7-5 
Species groups used in Northeast regional report. 

Species group 

Groundfish1 

Other finfish 

Mollusks 

Crustaceans 

Other nonfinfish 

Species 

Cod, cusk, flounder (all kinds), haddock, 
ocean perch (redfish), ocean pout, pollock, 
whiting (silver hake), tilafish, Atlantic wolfish 
(catfish), scup (porgy), r&d hake, white hake, 
sea basses, gooselish (anglerfish or monkfish) 

Alewives, anchovies, halibut, bluefish, bonito, 
buffalofishes,white perch, butterfish, carp, 
catfish, bullheads, chubs, croaker, dolphinfish, 
eels, groupers, sea catfish, herring, lumpfish, 
mackerel, marlin, mullets, pompano, rainbow 
trout, rockfishes, sablefish, salmon, swordfish, 
tautog, tilapias, sea trout, shad, sharks (mostly 
dogfish), skates, snapper, Spanish mackerel, 
steelhead trout, striped bass, sturgeons, 
sunfishes, whitefish, turbots, other 

Clams, mussels, scallops, oysters 

Crab, lobster, shrimp 

Snails (conches), squids, sea urchins, turtles, 
seaweed (Irish moss and kelp wjherring), 
marine shells, other shellfish 

1This grcuplng Is based en lh& biclcgicai definition ci grcundfish and net jus! !he 
grcundfish listed urxier lh& Ncrtheasl MuHispecies Pian. Refer tc leX! foctncte 6 far 
these species. 
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Figure 7-8 
Northeast processed products' share of value, by product form. Data from the 

NMFS (1987) was used because more recent data was not available. 
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Figure 7-9 
Total pounds processed in the Northeast. 
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$12,085,000 in 1993. The reason for the 1993 de
cline in volume processed is that, although land
ings of sea urchins increased from 26.9 million 
pounds in 1992 to 41.1 million pounds in 1993, 
processors switched from exporting whole sea ur
chins to exporting only the roe, which weighs less. 

Impacts of Fluctuations in Supply 

•Groundflsh m!Cruataceans IIIII Moiiusks !liD other non-finfish !ZlOthar finfish 

T he challenge for processors supplying the 
fish market is to balance demand with the 

ever changing fluctuations in supply. Restaurants 
and retailers demand consistent quality, quantity, 
and prices from processors. This is especially diffi
cult when the resources on which processors de
pend are declining or when management affects 
the flow of product over time. 

Figure 7-10 
Real value of processed product in the Northeast. 

Fluctuations in quantity come from seasonality 
of certain fisheries, declining stocks, and changes; 
in import sources. For example, domestic ground-

near doubling in volume and a 40% increase in fish stocks have steadily declined, forcing proces-
value. Processing of other finfish has remained sors to look to Canadian and Pacific stocks. 
fairly steady since 1983. The lowest production However, Canadian stocks have not fared any bet-
year was 1988 but it appears that an increase in ter than U.S. Northeast stocks, forcing processors 
prices from 1985 to 1988 actually increased reve- to look even farther from home for species such as 
nue even though production was declining. cod, haddock, and flounders. Scallops are also 

Mollusk processing, dominated by clams, has being imported from Canada and other countries 
been steadily declining since the early 1980's. as substitutes for U.S. scallops (Sutinen eta!.\ In 
Value has declined steadily since 1985 while response to dwindling supplies of more traditional 
quantity has declined steadily since a high in species, processors are focusing efforts on other 
1984, except for upturns in 1988 and 1989. AI- species such as orange roughy from Australia, 
though scallop harvesting is a significant activity New Zealand, and the Far East, and farmed fish 

-m-the-Northeast;-scallop-processing-is-Iess-signifi----such-as-tilapia,-mahi-mahi,-catfish,-and-salmon-----' 
cant since most scallops are shucked at sea and (Georgianna et al.3

). Both harvesters and proces-
sold to dealers in 40-pound bags. Typically, they sors have been trying for decades to promote un-
are then repacked and wholesaled to restaurants derutilized species such as mackerel, skate, and 
(Georgianna et al.3). Since these activities are not dogfish. 
considered processing, they do not get reported in Amendment 5 to the Northeast Multispecies 
the NMFS Annual Survey of Processors. Fishery Management Plan will have significant 

Crab and shrimp processing dominate the impacts on the processing sector. In a bioecono-
Northeast crustacean processing activities. Lob- mic analysis of the amendment, completed by the 
sters constitute a relatively minor portion because, Groundfish Plan Development Team

5 
of the New 

similar to scallops, the majority are wholesaled. England Fishery Management Council, landings 
Other nonfinfish processing has increased substan- and gross revenue (to the harvest sector) projec-
tially (150% in amount and 126% in value) since 
1987, due primarily to the increase in demand for 
sea urchins. In 1987, 141,000 pounds of sea ur
chins were processed, and in 1992 the figure rose 
to 3.8 million pounds (2,575%). Value increased 
from $238,000 to $11,635,000 (4,789%) during 
the same period. Production then dropped to 1.9 
million pounds, while value increased to 
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4Sutinen,J. G., P. Mace, J. Kirkley, W. DuPaul, and S. Ed
wards. 1992. Consideration of the potential use of individual 
transferable quotas in the Atlantic sea scallop fishery, volwne 
5. Rep. prep. under NOAA Contr. 40AANF 101946, 
40AANFI00542, 40AANF20!227. 

5Groundfish Plan Development Team. 1993. Bioeconomic 
evaluations of the impacts of Amendment #5 alternatives. 
Rep. to New Engl. Fish. Manage. Counc. Meet., 13-14 Jan. 
1993. 



lions of the ten species6 covered by the amend
ment were estimated (Fig. 7-11). Landings are ex
pected to decline by about 10% during the first 5 
years of the plan and then rebound above current 
levels. With a lower level of landings, processors 
will fmd it harder to fmd domestic supplies of tra
ditional groundfish species for the fresh fish mar
ket. Since ex-vessel prices are expected to rise as 
landings fall, the cost to processors will rise. How
ever, when landings rebound in year six, ex-ves
sel prices will likely fall, easing the burden on 
processors. 

Historically, processors turned to imports as do
mestic stocks declined. With groundfish, this is be
coming more difficult because Canada, a major 
supplier of the fresh fish market, has completely 
closed some of its major fishing grounds. Because 
of the distances involved, importing fresh fish 
from other areas of the world is not always feasi
ble. Most processors and wholesalers will not sub
stitute frozen fish for fresh fish because of quality 
problems. 

The next several years will be a period of great 
economic uncertainty for groundfish processors. 
Many fmns will exit the industry because they 
carmot obtain adequate supplies at a reasonable 
price. The remaining fmns will probably emerge 
fmancially stronger and better able to withstand 
future fluctuations in supply. For firms to survive 
the likely future fluctuations, they will need to di
versify and be able to market a greater variety of 
products than just traditional groundflsh. 

THE TRADE SECTOR 

T he Northeast Region typically runs a trade 
deficit (more seafood is imported than ex

ported) in edible fishery products because of a 
large port-of-entry in New York, the proximity to 
Canadian fishing grounds, and the magnitude of 
Canadian imports. Figure 7-12 shows both the 
value of imports to and exports from the North
east Region during 1983-93. hnports peaked in 
value during 1987 and have been declining ever 
since, while the value of exports peaked in 1991 
and has declined the last 2 years. 

A trade deficit in fishery products is not a 
"bad" thing to have. Processors located in there-

6 Atlantic cod, haddock. pollock, redfish, American plaice, 
witch flounder, yellowtail flounder, winter flounder, window
pane flotmder, and white hake. 
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Figure 7-11 
Projected Northeast groundfish landings under Amendment 5. 

.,~======:====:==:J 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Figure 7-12 
Northeast Region trade in edible fishery products. 

gion have access to product from foreign coun
tries when local supply is not available or is not 
sufficient to meet demand. Consumers are able to 
purchase a wide variety of products throughout 
the year at lower prices. Additionaiiy, it has been 
estimated that as much as 70% of the edible fish 
that is imported into the Northeast Region is even
tuaiiy shipped to other parts of the country 
(NEFC, 1991). This can generate jobs and income 
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portation industry that moves products from the 
port-of-entry or processing plants to their fmal 
destinations. 
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Figure 7-13 
Northeast Region value of selected fishery products exports. 
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Figure 7-14 
Northeast Region value of selected fishery products imports. 
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Significant Exported and 
Imported Seafood Products 

T he five most valuable products exported 
from the Northeast Region during 1993 

were fresh lobsters ($68.2 million), sea urchin roe 
($43.8 million), fresh or frozen salmon ($32 mil
lion), fresh or frozen fish fillets ($25.6 million), 
and fresh or frozen squid ($16.5 million). Sea ur
chin roe has increased 344% in export value since 
1991 ($12.75 million) because of strong demand 
in the Japanese market. Lobster exports have in
creased in both value and volume almost 1,700% 
since 1985. 

The five most valuable product groups im
ported into the Northeast Region during 1993 
were: shrimp products ($447 .6 million), frozen 
groundfish and flatfish fillets ($297 .8 million), fro
zen groundfish blocks ($160.4 million), scallops 
($160.3 million), and frozen lobster ($128.6 mil
lion). Declines in imports of frozen groundfish 
blocks (54% from 1991levels of $347.9 million) 
are due to the decline in imports from Canada. 
Canada, which has traditionally been the biggest 
supplier of fishery products, closed many of its At
lantic fishing grounds because of sharp declines in 
groundfish resources. 

Important Trends in Northeast Trade 

B ecause of the variety of different products 
exported from the Northeast Region and 

the change that took place in the Harmonized Tar
iff Schedule of the U.S.A. (HTSUSA) codes be
ghrning in 1989, six product categories were 
chosen to examine trends in exports during 1983-
93. Product categories include: fresh or frozen 
fish fillets, fresh or frozen salmon, fresh lobster, 
frozen shrimp, canned shrimp, and fresh or frozen 
squid. Trends in the values for all six product cate
gories can be seen in Figure 7-13. 

Between 1984 and 1993, the volume of sahnon 
exports rose 350%, much of which can be attributed 
to cultured saimon. During the same period, real 
value rose 261%, which is less than the increase in 
volume and indicates declining real export prices. 

Figure 7-14 shows the value of eight product 
categories imported from 1984 to 1993. Product 
categories are frozen groundfish blocks, frozen 
groundfish and flatfish fillets, fresh groundfish 
and flatfish fillets, cauned tuna, fresh lobster, fro
zen lobster, shrimp products, and scallops. 



Derived Demand for U.S. Species 

Foreign demand for U.S. fishery products 
generally benefits U.S. fishermen and pro

cessors. However, there can be unintended conse
quences from such trade when access to the 
resource is unlimited. One current example is the 
strong demand in Japan for roe of the sea urchin, 
which has traditionally been thought of as a 
"trash" species by U.S. harvesters. Sea urchin roe 
is now the second most valuable export from the 
Northeast Region and has increased in value 
344% since 1991. Exporting processed sea urchin 
roe rather than live sea urchin benefits U.S. pro
cessors because the product has a higher value. 
Labor employed by U.S. processors benefit from 
jobs and income. Fishermen are also able to fish 
for sea urchins after their traditional fishing sea
son ends, with very little conversion costs. Most 
sea urchins are harvested by divers in coastal 
Maine working from commercial fishing vessels 
between September and March. This period coin
cides with the end of lobster and gillnet fishing 
and provides alternative activities for vessels to 
engage in until the next fishing season. 

Although these exports have undoubtedly bene
fited Northeast fishermen and processors, it is un
certain how long the resource can be extracted at 
the current rate. The sea urchin fisheries in Cali
fornia, Oregon, and British Columbia all dis
played signs of overfishing after short periods of 
heavy exploitation (Creaser7). Between 1987 and 
1993, landings in the Maine sea urchin fishery in
creased from 1.4 to 40.3 million pounds and from 
$0.26 million to roughly $26.1 million in value. 
Between 1992 and 1993, the number of licenses 
to harvest sea urchins by hand in Maine increased 
almost 80%, and the number of boat licenses more 
than doubled (Creaser7). Along with the possibil
ity of resource depletion, there is a strong likeli
hood that the region ·s resource rents from sea 
urchins are being dissipated in excess labor and 
diving gear and in processing capacity. Although 
increased export of U.S. processed products is a 
desirable goal, it is unlikely that this rate of har
vest is sustainable. 

7Creaser, E. P. 1994. Sea urchin catch/effort data. Proposal sub
mitted to Natl. Mar. Fish. Serv. by Maine Dep. Mar. Resour., 
Augusta. 

THE RECREATIONAL 
HARVESTING SECTOR 
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M arine angling is one of the most popular 
outdoor recreational activities in Amer

ica (USDI, 1991). In 1991, 9.5% of the population 
of the New England coastal states and 5.9% of the 
population of the Mid-Atlantic coastal states par
ticipated in marine recreational fishing within 
their own state (NMFS, 1991; Bureau of Census, 
1992). These anglers create a demand for a wide 
variety of goods and support services. Businesses 
that supply these goods and services are collec
tively referred to as the marine recreational fish
ing industry. This industry employs thousands of 
Americans, and accounts for sizeable capital ex
penditures. 

Summary Statistics 

T he total number of fmfish caught in the 
Northeast Region by anglers has generally 

declined over the past 10 years (Figure 7-15). Fol
lowing the peak annual catch of the decade in 
1986 (203.8 million), successive declines oc
curred and reached a 10-year low in 1989 (89.2 
million). Since then catches have climbed slightly 
to 101.6 million fish in 1993, a 12.4 million in
crease over 1989. 
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Figure 7-15 
Estimated number of fish caught by recreational fishermen 

in the Northeast, by subregion. 
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Figure 7-16 
Top five species caught by recreational fishermen in New England in 1993. 
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Figure 7-17 
Top five species caught by recreational fishermen in the Mid-Atlantic in 1993. 
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Scup, bluefish, Atlantic mackerel, Atlantic cod, 
and striped bass were the most commonly caught 
species (in that order) in New England in 1993 
(Fig. 7-16), comprising roughly 61% of the total 
catch in number. Summer flounder, Atlantic 
croaker, black sea bass, spot, and white perch 
were the most commonly caught species in the 
Mid-Atlantic in 1993 (Fig. 7-17), comprising 
roughly 59% of the total catch in number. 

The annual number of fishing trips taken (ef
fort) in New England and the Mid-Atlantic de
creased roughly 4.5% during the past decade. In 
New England effort fell about 5%. An estimated 
18.7 million fishing trips were taken in 1993, 
down from 32.4 million in 1983 (Fig. 7-18). An
glers in the Mid-Atlantic account for about twice 
as many trips as their counterparts in New En
gland. This is partially attributed to the longer fish
ing season in the Mid-Atlantic. 

Private or rental boats accounted for the high
est percentage of the fishing effort over the last de
cade (Fig. 7-19 and 7-20); these types of fishing 
trips declined from 15.2 million in 1984 to 9.7 mil
lion in 1993. Private/rental boat anglers also ac
counted for the highest percentage of fishing 
effort within each subregion. However, in New 
England, shore anglers outnumbered pri
vate/rental boat anglers for the first time during 
1991 and again in 1993. Overall, effort declined 
significantly in all modes, with the party/charter 
mode accounting for the largest relative decrease 
during the past 10 years (7.1 %). 

The number of residents of coastal states who 
participated in marine recreational fishing in their 
own state fell roughly 5% over the past 10 years. 
In 1993, about 2.6 million residents of coastal 
states in the Northeast Region participated in ma
rine recreational fishing in their own state, a 1.7% 
increase from the ten-year low level of participa
tion during 1992 (Fig. 7-21). 

Federal and Northeast 
State Fishery Management 

U pon implementation of the MFCMA, two 
councils were established to manage the 

commercial and recreational fisheries within the 
EEZ of the Northeast Region: the New England 
Fishery Management Council (NEFMC) and the 
Mid-Atlantic Fishery Management Council 
(MAFMC). Individual state governments have 
regulatory jurisdiction and authority in their terri-



torial seas (from their coastline to 3 miles offshore). 
The Atlantic States Marine Fisheries Commis

sion (ASMFC), formed in 1942, was the first inter
state commission authorized by Congress to deal 
with marine fishery conservation (Royce, 1989). 
Since 1980, through a cooperative agreement with 
NMFS, the ASMFC has developed numerous in
terstate coastal fishery management plans. Several 
plans involve recreational fisheries. Historically, 
the responsibility for managing the Atlantic 
coastal fisheries rested primarily with individual 
state governments (Section 306, MFCMA). Thus, 
coastal states were not required to implement and 
enforce the measures of any ASMFC plans. 
Often, this multijurisdictional arrangement re
sulted in inconsistent management strategies for 
marine fmflsh that migrate across jurisdictional 
boundaries. 

Given the importance of marine fisheries and 
the need for effective, mutual implementation of 
fisheries management programs among the states 
of the Atlantic coast, the Atlantic Coastal Fisher
ies Cooperative Management Act (ACFCMA) 
was signed into law in December 1993. This land
mark fisheries legislation directs the ASMFC to 
adopt fishery management plans for coastal fisher
ies and establishes an affirmative obligation on 
the part of states to implement the ASMFC's 
plans. While ACFCMA regulations shall be super
seded by any conflicting Federal regulations in 
the EEZ (Section 804), the legislation promotes 
mutual state and Federal development of conserva
tion programs. Most importantly, the legislation 
authorizes the Secretary of Commerce to declare a 
moratorium on any state that does not comply 
with the provisions of an ASMFC management 
plan (Section 806). States of the Atlantic coast 
must implement and enforce the measures of fif
teen existing coastal fishery management plans de
veloped by the ASMFC or be subject to a 
moratorium on all fishing for the species in ques
tion within the offending state until they come 
into compliance. In New England, five of the 
ASMFC fishery management plans involve recrea
tional fisheries: summer flounder, winter flounder, 
herring, bluefish, and striped bass (managed by 
the ASMFC under the Atlantic Striped Bass Con
servation Act (ASBCA). Furthermore, the Mid-At
lantic states will be required to come into 
compliance with an additional six ASMFC fishery 
management plans that involve recreational fisher
ies (red drum, spotted seatrout, weakfish, spot, 
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Figure 7-18 
Estimated number of Northeast recreational fishing trips, by subregion. 
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Figure7-19 
Estimated number of recreational fishing trips in New England, by mode. 
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croaker, and Spanish mackerel). 
Currently, nine Federal FMP's that affect recre

ational fisheries in the Northeast Region's EEZ 
are in place: Atlantic billfishes; Atlantic bluefish; 
Atlantic coast red drum; Atlantic mackerel, squid, 
and butterfish; Atlantic salmon; sununer flounder; 
swordfish; sharks; and Atlantic tunas. These 
FMPs establish various recreational management 
measures including: possession limits, size limits, 
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Figure 7-20 
Estimated number of recreational fishing trips in the Mid-Atlantic, by mode. 
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Figure 7-21 
Number of in-state recreational fishing participants in the Northeast, by subregion. 
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quotas, seasonal and area closures and, in the case 
of Atlantic salmon and striped bass, a complete 
moratorium in the EEZ (recreational and commer
cial). For some mixed recreational-commercial 
fisheries, such as bluefish and tunas, the total al
lowable catch has been explicitly allocated be
tween recreational and commercial user groups. 
To reserve the Atlantic billfish resource for its tra
ditional use, the fishery has been declared uncon
ditionally for recreational use only (FMP for 
Atlantic billfishes). 

Management by Allocation 

I n the Northeast, the competition between 
commercial and recreational fishermen for 

limited stocks of fish has intensified as a direct re
sult of increased demand for seafood, a general de
cline in the quality of the marine environment, 
and technological advances in harvesting gear. 
Consequently, the need for management of mixed 
recreational-commercial fisheries has grown. 

In overexploited fisheries, resource managers 
have been compelled to allocate fish stocks 
through various management measures amongst 
commercial and recreational fisheries in an at
tempt to reduce harvesting levels over time. Given 
the fmancial stakes in having access to a fish 
stock, allocation of many shared species has be
come a highly controversial and increasingly ad
versarial process. 

Economics in Northeast Allocation Decisions 

While descriptive economics data have 
certainly been included in all FMP's in 

the Northeast Region, fishery managers have 
made only modest attempts to use these data to al
locate fish resources. Instead, all of the FMP's ei
ther explicitly or hnplicitly recognize the 
"traditional use" of the resource and typically allo
cate based on historical catch shares. Often purely 
fmancial information, such as expenditures and 
revenues, are inappropriately used to give ex post 
justification to the proposed allocations. For exam
ple, one of the objectives of the bluefish FMP is to 
"Provide the highest availability of bluefish to 
U.S. fishermen while maintaining, within limits, 
traditional uses ofbluefish-defmed as the com
mercial fishery not exceeding 20% of the total 
catch" (Section 4.3 Fishery Management Plan for 



the bluefish fishery). 
Clearly, the prescribed allocation between com

mercial and recreational fishermen is based on his
torical catch shares alone; the allocation scheme 
was not driven by economic objectives. Because 
angler consumer surplus or producer surplus were 
not estimated, the relatively low level of employ
ment and income attributable to bluefishing activ
ity in the commercial sector relative to the 
recreational sector was inappropriately used to ra
tionalize the currently maintained 80/20 alloca
tion. Using these measures of economic impact to 
rationalize allocation decisions, or as a means of 
making resource allocation decisions, ignores the 
fact that society is better off when commercial 
fishermen minimize fishing costs. The ability to 
project fmancial effects is important to manufac
turers and local and state goverrunents to fmd out 
how fishery regulations might affect their share of 
markets and revenues, including taxes (Edwards, 
1990); but this information does not provide a reli
able measure of value for making or evaluating al
ternative resource allocation decisions8. 

Economic Data 

A lthough it is clear that a gain in economic 
efficiency implies a gain of net national 

benefits, to date economic efficiency has not 
played an important role in resource allocation 
decisiomnaking in the Northeast Region. Often, 
analyses are constrained by a lack of appropriate 
economic data. This is due in part to serious limi
tations in current guidance and standards on ac
ceptable economic methodologies in the MFCMA 
that impede the development of consistent eco
nomic evaluation approaches. 

Currently, two public sector surveys collect in
formation on marine recreational flshing in the 
Northeast Region: I) the Marine Recreational 
Fishery Statistics Survey (MRFSS), and 2) the Na
tional Survey of Fishing, Hunting, and Wildlife
Associated Recreation (NSFHW). The 
information obtained from these surveys allows 
resource managers to track trends in catch rates, 
participation, and expenditures on marine recrea
tional fishing but does not provide the necessary 
data for economic value assessments. Thus, flsh-

8For more information on the methodology used to describe 
the links among industries (in tenns of employment, expendi
tures and revenues), consult Edwards (1990); see Storey and 
Allen (1993) for applied use of economic impact analysis. 
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The net economic benefit from the recreational fishery is the willingness-to-pay 
over and above the cost of a trip, or the angler consumer surplus (ACS). The net 
economic benefit from the commercial fishery is the profit, or rent, generated. Allo
cation based on maximizing total net economic benefit provides the greatest eco
nomic benefit to the nation. 

ery managers have been forced to rely upon fairly 
specialized private sector data collection and anal
ysis developed under disparate viewpoints and 
guidelines to address allocation decisions in an ef
ficiency framework. For example, in the Billfish 
FMP, the regional councils approved a prohibi
tion on commercial sale of billfish by concluding 
that recreational uses of billfish had greater eco
nomic value than commercial uses. The alloca
tion decision was approved despite the fact that 
no estimates of ex-vessel or retail demand were 
available for the commercial sector, and the recre
ational values were derived from only one study 
of billfish limited to a small portion of the Atlan
tic Region9• While the Councils sought to maxi
mize economic efficiency, the unconditional 
recreational allocation was difficult to substanti
ate due to data limitations. 

Recently NMFS has expanded efforts to col
lect marine recreational economic data needed to 
make rational allocation decisions in the North
east. A comprehensive economic survey of recrea
tional anglers in the region was designed to help 
fill the economic data and research gap in our 
knowledge of marine recreational fishing. There
search is motivated by the idea that the economic 
value of marine recreational fishing will be an es
sential component in future fishery management 
issues and a foundation with which future recrea
tional policies can be evaluated is critical. 

Objectives of the economic survey were to: 1) 
collect demographic and economic data on ma
rine recreational fishing participants, and 2) toes
timate statistical models of the demand for 
marine recreational fishing for eight important re-

9New Jersey. See Atlantic Billflshes FMP, Appendix 1. 
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creational species that are either currently man
aged or are expected to be managed in the near fu
ture. The information will be used to answer 
questions about the economic value of or costs of 
two common forms of regulations imposed on an
glers: 1) restrictions on participation in or access 
to fishing, and 2) methods that change anglers' 
catch (e.g., creel limits, catch and release, mini
mum size). 
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The Surf Clam ITQ Management: 
An Evaluation 1 

Northeast 
Spotlight 

Article 

T he U.S. surf clam offshore fishery, primar
ily off the Mid-Atlantic region, was the 

first fishery managed with a limited entry and indi
vidual transferable quota (ITQ) system under the 
Magnuson Fishery Conservation and Management 
Act (MFCMA). A vessel limited entry system was 
implemented for the period 1977-1990 and an in
dividual transferable quota system from 1990 to 
date. 

In I 977, the surf clam offshore fishery was 
brought under Federal management because of 
over-exploitation and natural disaster. The surf 
clam biomass had declined to a historic low after 
a period of high exploitation in the early 1970's, 
yet new capital and vessels continued to enter the 
fishery. This over-exploitation was aggravated by 
an anoxic habitat condition off the New Jersey 
coast in 1976 which destroyed an estimated 25% 
of the New Jersey offshore surf-clam fishery and 
ruined almost 70% of the entire fishery by the fall 
of that year. 

The 1977 Federal surf clam management sys
tem established a limited entry program consisting 

time was specified to maximize fishing seasons. 
However, the allowable fishing time was steadily 
shortened thereafter due to continuous increases 
in the fishing power. 

When first instituted in 1977, the vessel mora
torium program under the limited entry system 
was authorized only for I year with the intent that 
the program would be replaced with an alternative 
one such as a stock certificate program. However, 
the moratorium program was continued until I 990 
while an alternative program was under develop
ment. During that time, the allowable fishing time 
was reduced substantially to a historic low: a surf 
clam vessel was only permitted to fish 6 hours 
every other week by 1990. This resulted in low ca
pacity utilization of fishing vessels and economic 
inefficiency of fishing firms. Under the morato
rium, the administration of the fishing time on the 
basis of individual vessels was also an administra
tive burden for the Federal government. Conse
quently, the Federal government, the Mid-Atlantic 

-or-a-ves-sel-moratorium;-an-a:nnual-fishery-catch----l-----r-------------------,-----1----
quota, limitations on vessel fishing hours, catch 
logbooks, and vessel permits. Other measures 
such as minimum clam size were added in later 
years. Under the vessel moratorium, only vessels 
that directed their fishing on surf clams between 
November 1976 and November 1977 were al
lowed to fish for surf clams, with provisions to 
qualify surf clam vessels that were already under 
construction. The fishery quota was established 
and set with a range of 1.8-2.9 million bushels for 
the Mid-Atlantic area and 0.025-0.1 million bush
els for the New England area. Allowable fishing 

1This is an excerpt from an NMFS unpublished manuscript enti
tled "The perfonnance of U.S. Atlantic surf clam and ocean 
quahog fisheries under limited entry and individual transfer
able quota systems" by Stanley D. Wang and Vuong H. Tang, 
NMFS Northeast Regional Office, Gloucester, Mass., Jan. 1994. 
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Figure 1 
The offshore surf clam fleet. 
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Figure2 
Fishing hours per offshore surf clam vessel. 
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Figure3 
Landings per offshore surf.clam vessel. 

Fishery Management Council, and the surf clam 
fishing industry were not satisfied with the vessel 
moratorium program. Finally, the vessel morato
rium program and the entire limited entry system 
were replaced with an individual transferable 
quota (ITQ) system in October 1990. 

Initial ITQ shares of the fishery quota were is
sued to vessel owners based on a formula of his
torical catches (80%) and vessel size (20%). The 
ITQ shares can be traded or leased to any person 
or entity without preconditions of vessel owner-
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ship or limits on the amount of ITQ shares owned 
by an entity. Vessel operators may fish any time 
with ITQ certificates. In addition, former effort 
control measures as well as minimum clam size 
regulations have been eliminated. 

Substantial capital savings have accrued to the 
surf clam offshore fishery under the ITQ system. 
The surf clam offshore fleet shrank from 128 to 
59 vessels (Figure 1) within 2 years of the im
plementation of the ITQ system in 1990. This rep
resents a 54% reduction in fleet and a historical 
low since 1980. Total gross tonnage of the surf 
clam fleet shrank by 52%. A comparison between 
the 1986 peak level of capitalization under the lim
ited entry system and the 1992 level under the 
ITQ system reveals that the capital savings under 
the ITQ system amounted to 85 vessels, totaling 
9,950 gross tons, and about 320 crew members. 
This means that more capital and labor became 
available for employment in the other industries 
to benefit the U.S. economy. Of course, some eco
nomic and social dislocation has occurred in the 
process. 

The ITQ system allowed for the consolidation 
of crew and retirement of vessels and resulted in a 
substantial increase in the capacity utilization of 
fishing vessels remaining in the fleet. For exam
ple, the surf clam fishing hours per vessel in
creased by one and a half times, from 154 hours in 
1990 under the limited entry system to 380 hours 
in 1992 under the ITQ system (Figure 2). 

The ITQ system also improved vessel produc
tivity to record levels. The 1992 surf clam catch 
per vessel under the ITQ system was 47,656 bush
els, an increase of almost 100% from the 1990 
catch level under the limited entry system (Figure 
3). Average catch per gross ton under the ITQ sys
tem exhibited an increase as well. As a result, the 
ITQ system should lower fishing costs and im
prove earnings of the remaining surf clam fleet. 

The ex-vessel price of surf clams declined as 
the landings of surf clams increased during the pe
riod from 1980 to 1992 (Figure 4). The 1992 ex
vessel price under the ITQ system was the lowest 
for the period. The surf clam price continued to de
cline from 1987 to 1992 even with the drastic de
cline in the landings in 1987. This continual price 
decline is partially attributable to increasing sub
stitution by consumers of ocean quahogs for surf 
clams. The price decline may also be associated 
with high buyer concentration in the ex-vessel 
market. 
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Implementation of an ITO program results in increas
ing costs due to the private costs of acquiring (or not 
selling) the quota. Effort is decreased to levels closer 
to maximum economic yield. 

A small number of buyers has dominated the 
surf clam market The market shares of large surf 
clam buyers declined steadily during the late pe
riod (1985-90) under the limited entry system, but 
increased again under the ITQ system (Figure 5). 
The 1992 combined market share of the three larg-
est buyers was approximately 75%, a historic high 
since 1986, indicating the surf clam ex-vessel mar
ket became more concentrated under the ITQ 
system. 

Under the ITQ system, ownership of ITQ 
shares by processors has replaced the ownership 
of vessels as a way to secure the supply of surf 
clams as raw materials. Prior to the ITQ system, 
only surf clam vessels under the limited entry pro
gram were allowed to fish in the Mid-Atlantic 
area, the predominant fishing ground. To secure 
the supply of surf clams, vertically-integrated pro-
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Surf clam landings and real ex-vessel price (base year~1980). 

eor------------------------------------, 

75 

70 

65 

_cessors~owned~and~operatedsurrclam_vessels .. ____ l-----1---------------\--- -------1--~ 
Currently; however, any U.S. registered vessel is 60 

allowed to fish surf clams under the ITQ system 
as long as ITQ certificates are owned. As a result, 
some of the processors have abandoned their ves
sel operations and focused on securing the owner
ship of the ITQ shares. 

Not surprisingly, the number of unique ITQ 
owners has declined since the implementation of 
the ITQ system. The initial surf clam ITQ shares 
were allocated among 67 vessel owners2• By 
March 1992, the number of the ITQ owners had 
declined to 50 unique owners. Between October 
1990 and March 1992, there was a slight increase 
in the concentration of ITQ ownership. During 

2m October 1990, 161 vessels received the original ITQ 
shares. Of these, 154 vessels had surf clam ITQ's and 117 
owned ocean quahog ITQ's. However, the nwnber of unique 
owners is smaller than the nwnber of eligible vessels due to 
multi-vessel ownership. 
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Figure 5 
Surf clam buyer concentration: the three largest buyers • share. 

this period, the three largest owners' ITQ shares 
rose from 51.3% to 58.1 %. 

Based on an NMFS interview with some indus
try members in February 1992, the surf clam 
ITQ's were traded for about $20.00 a bushel and 
leased for about $4.00 per bushel annually. Ac
cordingly, the offshore surf clam resource with a 
quota of 2.85 million bushels was evaluated at 
about $57 million in 1992. The 1992 rental value 
of the surf clam ITQ shares was estimated to 
about $11.4 million, resource rent captured en-
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tirely by the industry rather than being dissipated 
due to lack of property rights. 

In sununary, the 1977 limited entry system con
sisting of a vessel permit moratorium and a fish
ery quota was not sufficient to deal with the issues 
of overcapitalization and its associated ineffi
ciency in the offshore surf clam fisheries. Under 
the limited entry program, even though the fishery 
quota was relative stable, fishing capacity in
creased continually because vessel sizes were in
creased, newer and more efficient fishing gears 
were adopted, and fishing labor was more inten
sively employed. The ITQ management system, 
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implemented in 1990, made it possible for fishing 
firms to use and respond to market mechanisms 
and forces in their business operation. The result 
is that the fishing industry has reduced its overcap
italization and achieved greater economic effi
ciency. Within 2 years of the implementation of 
the ITQ system, the fishing fleet reduced its size 
by 54% and vessel capacity utilization and produc
tivity rose to a record level. Further, the surf clam 
resource rent created under the ITQ system 
amounted to $11.4 million for the original vessel 
owners in 1992. 
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ACS Angler consumer surplus 
BRD Bycatch reduction device 
CAC Command-and-control 
CBA Cost-benefit analysis 
CDQ Community Development Quota 
CPUE Catch per unit effort 
CS Consumer surplus 
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FC Fixed costs 
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LMR Living marine resource 
MAFMC Mid-Atlantic Fishery Management Council 
MC Marginal cost 
MEY Maximum economic yield 
MFCMA Magnuson Fisheries Conservation and Management Act 
MMP A Marine Mammal Protection Act 

-----------1 MP_C. _________ Marginal_prbrate_c_osJ~---------------------
MRFSS Marine Recreational Fisheries Statistics Survey 
MSB Marginal social benefits 
MSC Marginal social cost 
MSY Maximum sustainable yield 
NEB Net economic benefits 
NEFMC l'!"ortheast Fishery Management Council 
NMFS National Marine Fisheries Service 
NOAA National Oceanic and Atmospheric Administration 
NPFMC North Pacific Fishery Management Council 
NPV Net present value 
PFMC Pacific Fishery Management Council 
PS Producer surplus 
SAFMC South Atlantic Fishery Management Council 
TAC Total allowable catch 
TC Total cost 
TED Turtle excluder device 
TSR Total sustainable revenue 
WPFMC Western Pacific Fishery Management Council 
WTP Willingness to pay 
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