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INTRODUCTION

Introduction

n April 2, 1994, Canadian enforcement officers wielding
O machine guns boarded and seized a foreign fishing ves-

sel 45 kilometers outside Canada’s jurisdiction in the
North Atlantic Ocean. Although the seizure violated interna-
tional law, in Canada’s view the boat’s crew—Portuguese nation-
als flying a Panamanian flag—were modern-day pirates stealing
Canada’s cod and keeping 30,000 Canadian fishers out of work.'

Far from backing down in the face of international displea-
sure, the Canadian Parliament in May enacted a law unilateral-
ly declaring Canada authorized to confiscate any foreign vessel
working the Grand Banks fishing grounds outside Canada'’s
internationally recognized 200-mile limit.?

Such gunboat diplomacy exemplifies the tensions brewing in
the world’s fishing grounds. Seizures of foreign vessels are only
the most high profile incidents. Closer to shore, declining fish
stocks have brought neighboring fishers to the edge of violence
and sent shudders through coastal communities. One Maine
lobster fisher found a pipe bomb in one of his traps; he was
lucky, but others have died in fishing conflicts. Some fishers ner-
vously watch as polluters set up shop next to their fishing
grounds, like the Texas shrimp fishers who see petrochemical
plants spread along the coast of the Gulf of Mexico. Fishers
everywhere worry about the future as they make more effort for
less catch—or are banned from their livelihood outright.?

The fundamental problem that fishers face is their own abil-
ity to catch fish and counterproductive government policies
that have led more people and boats into the business even
after the point of diminishing returns. After decades of buying
bigger boats and more advanced hunting technologies, fishers
have nearly fished the oceans to the limits. Of the world’s 15
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major marine fishing regions, the catch in all but 2 has fallen;
in 4, the catch has shrunk by more than 30 percent. Since
1989, the marine catch of fish, crustaceans, such as lobster, and
mollusks, such as clams, has stagnated. With fewer fish to net
in many of the world’s fishing grounds, fishers fear becoming .
scarcer than the fish they seek.*

Although worldwide environmental degradation of the
oceans contributes to the decline of marine life, overfishing is the
primary cause of dwindling fish populations. Unless fishery
management policies change, we can expect a growing envi-
ronmental and human toll. Catches will slip further, and mil-
lions of fishers will lose their jobs. “There is little reason to
believe that the global catch can...expand, except for increases
that might occur through more effective management of stocks,”
United Nations Food and Agriculture Organization (FAO) warns.*

Already declining catches have translated into job loss among
the world’s 15 to 21 million fishers. In the last few years, over
100,000 fishers around the world have lost their source of
income. One hundred times that number could be out of work
in the coming decades as countries try to come to grips with the
great disparity between the capacity of the world’s fishing fleets
and the limits of the oceans. Worldwide, fishers possess on the
order of twice the capacity needed to fish the oceans.

Income generated from marine fishing fuels only a small
part of the global economy, perhaps one percent. But in coastal
and island regions, fishing takes on greater importance. In
Southeast Asia, more than 5 million people fish full-time, con-
tributing some $6.6 billion toward the region’s aggregate nation-
al incomes. In northern Chile, fishing accounts for 40 percent
of income, the employment of 18,000 people, and $400 million
worth of exports in 1990. Iceland was founded on marine fish-
ing, which today accounts for 17 percent of the national income
and 12 to 13 percent of employment. Some 200 million people
around the world depend on fishing and fish-related industries
for their livelihoods.”

Tight times in marine fishing particularly harm coastal com-
munities and cultures. From Canadian seaside villages to South
Pacific island cultures, fishing is a social mainstay. Lost oppor-
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tunities can turn fishing towns into ghost towns, and fishing cul-
tures into lost cultures. Small-scale fishers—who get the least sup-
port from governments—form the backbone of community and
cultural diversity along the world’s coasts.

In developing countries, small-scale fishers are also the pri-
mary supplier of fish, particularly for local consumption. When
fish enters the commercial market, it is no longer available to
low-income consumers and subsistence cultures. Once consid-
ered the poor person’s protein, fish is becoming expensive even
for consumers in industrial countries, and some species that
were once common in supermarkets are no longer readily
available.®

Until the recent stagnation in
the world catch, the supply of fish

per person had been rising steadily. With fewer fish to

Marine fishing boomed after World
War II, increasing seafood available
for consumers around the world world’s fishing
and far surpassing the catch from grounds, fishers
freshwater lakes and rivers. Today .

in Asia, an estimated one billion fear becommg
people rely on fish as their prima- scarcer than the
ry source of animal protein, as do fish they seek.
many people in island nations and

the coastal states of Africa.

Worldwide, fish and other prod-

ucts of the sea account for 16 percent of animal protein con-
sumption—more than either pork or beef—and 5.6 percent of
total protein intake.’

However, distribution does not always follow need. An aver-
age resident of an industrial country consumes nearly three
times as much fish as her counterpart in the developing world.
In low-income countries such as Sierra Leone, where fish is the
primary source of animal protein, consumption remains lower
per person than in industrial North America and Europe.
Meanwhile, low-income consumers are losing access to afford-
able fish as supplies tighten and high-priced markets attract a
growing proportion of the world fish supply.”

net in many of the
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Can the oceans continue to help meet the growing demand
for food? The answer is two-fold. The oceans are-not the unlim-
ited reservoir of low-cost food they were once considered. But
marine fisheries can help to reduce malnutrition and continue
to support traditional coastal communities—if marine fishing is
managed for this purpose.

Rather than contributing to a solution, however, govern-
ment policies have for the most part promoted the overexpan-
sion of the fishing industry. Worldwide, governments underwrite
the growth of national fleets with subsidies on the order of $54
billion annually—to catch $70 billion worth of fish. Meanwhile,
fishing grounds often remain open to all comers. The subsidies
and open access policies have been particularly disruptive for tra-
ditional communities that had successful fisheries management
systems in place before outside intervention."

With catches declining and jobs imperiled in many fish-
eries, countries need to act. Fish, fishers and eaters would all ben-
efit from programs to rehabilitate and protect marine fisheries.
Fishers could potentially increase their catch by 20 million
tons—25 percent of the current catch—if they allowed fish pop-
ulations to rebuild.”

Finding the political will to change fishing policies, howev-
er, is harder than finding fish. The overcapacity of the world’s
fishing fleets means that the industry is in for a period of painful
readjustment. Who gets squeezed out has enormous implica-
tions for jobs and coastal communities. Either the industrial fish-
ing fleets or the community-based fishers are going pay a heavy
price. If countries continue to favor large-scale, industrial style
fishing, some 14-20 million small-scale fishers and their com-
munities are at risk.”

While no changes will receive universal approval, the pos-
sibility of successful management improves when governments
and communities cooperate. The combined effort can protect
public resources while keeping the day-to-day decision-making
at the local level. Without community-based control, marine
fisheries will be depleted not only of fish, but also of the social
benefits they have long provided.
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Limits of the Sea

ne of the factors that separated early humans from pri-

mates was the ability to gather food from the sea. In fact,
archaeological evidence suggests that the first people to turn
from nomadism to more settled ways were fishers, not farmers,
as is commonly thought. The first marine fishers were the
Maglemosians, who developed settlements in northern Europe
some 10,000 years ago. Along the Baltic seacoast they left
behind large piles of shellfish and smaller deposits of fish bones,
as well as barbed hooks, harpoons, and primitive boats. The size
and centralized design of the Maglemosian settlements indi-
cate they had large food surpluses compared to their hunter-
gatherer contemporaries. Other sites of early fishing cultures
have been found at the mouth of the Nile and in Baja California,
Japan, and Peru.*

Marine fisheries have sustained coastal communities for mil-
lennia, and the scale of the oceans has given people the impres-
sion that we could boost the catch for millennia to come. The
term “fishery” can refer simultaneously to the people, equip-
ment, species, and/or regions involved in fishing. Therefore, one
can refer to marine or freshwater fisheries, commercial or tradi-
tional, cod, anchovy, large-scale or small-scale, coastal or high-
seas—even whale fisheries. Fishers, however, are now running up
against the limits of the marine fisheries. Most of the potential
for increasing catches in the future lies in allowing overfished and
depleted stocks to recuperate.

The first fishers relied on marine life, such as shellfish, that
they could catch near shore. They benefitted from the fact that
coastal ecosystems—estuaries, wetlands, and reefs—are among
the most productive ecosystems on earth. With simple gear
and boats, fishers can catch large quantities of seafood in coastal
waters. ,

Coastal areas are still key to marine fisheries. Nutrients
washing off land support a higher density of life than can be
found in the open oceans. More than 90 percent of the catch
comes from the 10 percent of the oceans closest to land. The
major offshore fisheries lie where continental shelves extend
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far into the ocean, such as in the Grand Banks off the east coast
of Canada, or where marine currents concentrate nutrients,
such as the upwelling waters off Peru. Open ocean fishing is usu-
ally not worth the effort except when fishers can locate species
that hunt in schools, including tuna—but these roam an area
half the earth’s surface.'

How much food can we pull from the oceans? The answer
depends on what is considered worth catching. The primary pro-
duction of the oceans is estimated to be on the order of 190 bil-
lion tons per year of microscopic phytoplankton and other
marine plants. The next level of the food chain contains pri-
marily zooplankton, bacteria, and viruses. Then come small
fish, bigger fish, and so on.’

From one layer of the food chain to the next, the biomass
decreases by approximately a factor of ten. Most of the species
that people enjoy are three or four levels up the food chain.
Therefore the level of production per year is 1/1,000 to 1/10,000
the primary production. Needless to say, people share these
sea creatures with other predators, from sharks to birds."”

Based on this type of data, numerous studies have attempt-
ed to gauge the limits of the oceanic fish catch. In 1968, scien-
tists at an international conference at the University of
Washington estimated the range of possibilities to be between
80 million and 2 billion tons—suggesting 200 million tons as a
. realistic upper limit. Estimates since then have declined. In
1971, the FAO estimated that the marine environment could sus-
tainably yield about 100 million tons of fish per year. In 1984
an FAO report on the potential of specific regions of the oceans
calculated a similar yield. Although such estimates are inherently
uncertain, the decline of major fisheries and the recent faltering
of the world catch overall suggest that the more recent projec-
tions are useful guidelines.’

Today, fishery scientists use 100 million tons per year—about
20 million tons more than the 1993 marine catch—as a rough
estimate of the potential for all commercially viable marine
species in the foreseeable future. But these gains will not come
easily: The marine catch is unlikely to reach and maintain the
100 million-ton mark unless fish stocks are better managed.”
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In the fifties and sixties, the supply of fishery products grew
at three times the rate of human population growth. Fishers
seemed only to have to travel further and put out more nets,
hooks, and traps if they wanted to catch more fish and other
marine life. In this century, the marine catch rose more than 25-
fold—from some 3 million tons at the turn of the century to a
peak of 82 million tons in 1989. What is known as the “marine
fish catch” consisted of 85 percent fish, 5 percent crustaceans, and
10 percent mollusks in 1991. The marine catch dwarfs the fresh-
water catch—only 6.4 million tons in 1989. (See Figure 1.)*

Yet in the post-war period, the growth in fish caught masked
the depletion of particular sites and species. By the 1960s, the
yields from major marine fish-
eries—including the centuries-old
Atlantic cod fishery—were topping The marine catch is

out and b‘egmmng to sm. O-nly likely to reach
by reaching out to new fishing
grounds and new species could and maintain the

fishers manage a net growth in 100-million-ton

supply. Fishing fleets rapidly
expanded and modernized, pro- mark unless fish

gressively working their way from stocks are better
the most desirable, closest, or easy-

to-catch species, to less desirable managed.
or more elusive ones.

In fact the explosive growth in the fish catch depended
largely on increasing the haul of low-value species such as the
Peruvian anchovy—a small, oily fish used primarily for animal
feed. The Peruvian anchovy catch grew rapidly from its begin-
ning in the 1950s to 13.1 million tons in 1970—becoming the
world'’s single largest fish catch in the process.”

The era of expanding catches worldwide halted abruptly in
the early seventies when a combination of overfishing and nat-
ural environmental change caused the Peruvian anchovy fishery
to collapse. The Peruvian anchovy—1/5 the world’s total fish
haul at the time—tumbled from its peak of 13.1 million tons in
1970 to less than 2 million tons in 1974. A new era of limits had
begun.”
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L FIGURET ]
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After this collapse, the world’s fishing fleets could no longer
sustain the growth trends of earlier in the century. Growth in
the marine catch fell from six percent to around two percent per
year in the 1970s and 1980s. Most of this two percent growth
again came from low-value species such as the rebounding
Peruvian anchovy fishery. The biggest gains since 1970—over
4,000,000 tons each—came from the sardine-like Japanese
pilchard and the South American pilchard, whose catches totaled
less than 20,000 tons per year two decades ago.”

Fishers have also gone to great lengths to increase their haul
of high-value, hard-to-find species such as tuna and squid.
Fishers use satellite data and aircraft to track tuna, and high-
intensity lamps to congregate squid. In addition, fishers have
employed bigger boats and gear, including driftnets, to strain
- large portions of the ocean. As a result, the catch of tuna and
related species grew from 1.7 million tons in 1970 to 4.1 million
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tons in 1989; the catch of squid and related species (cephalopods)
rose from 1 million tons to 2.7 million tons during the same peri-
od. Two species of tuna—the skipjack and the yellowfin—have
contributed 700,000 and 500,000 tons respectively to the growth
of the world fish catch between 1973 and 1989. Skipjack entered
the top ten of the marine catch during the eighties.*

By the late eighties, however, fishers had tapped all the high-
volume, low-value fisheries, and were pushing the limits of a
number of the tuna and squid fisheries. Although some of the
high-value and other minor fisheries continued to expand,
major declines in other fisheries were off-setting these modest
gains. In 1989 the world catch peaked; it has stagnated ever
since.”

All the world’s major fishing grounds are at or beyond their
limits, and many have already suffered serious declines. Of the
planet’s 15 major marine fishing regions, the productivity in
all but 2 has fallen. In four of the hardest hit areas—the north-
west, west-central, and southeast Atlantic and the east-central
Pacific—the total catch has shrunk by over 30 percent. (See
Table 1.) With a long history of intensive fishing, the Atlantic
fisheries have experienced the biggest drops, but the
Mediterranean and parts of the Pacific have also seen large loss-
es. Only the Indian Ocean fisheries are still increasing total
output, although they are unlikely to expand much more and
could be poised for some serious declines. The combined total
decline from the peak years for the major marine fishing regions
is 13 million tons.*

A look at the catch of individual species reveals even steep-
er declines. Eighteen fisheries have seen their productivity drop
by more than 100,000 tons each. (See Table 2.) Together, these
drops represent a fall of nearly 30 million tons—more than
one-third of the 1992 marine catch.”

The range of declines from regional and individual fish-
eries—13 to 30 million tons—gives some indication not only of
what has been lost, but of the potential for a rise in catch levels.
FAO estimates that depleted fisheries could yield another 20
million tons annually from their current level—if fishers give fish-
eries time to recuperate. Fishers will not be able to regain the
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(fABLEL |
Change in Catch for Major Marine Fishing Regions, Peak
Year to 1992

Region Peak Peak 1992
Year Catch Catch Change

(million tons) (miflion fons)  (percent)

ATLANTIC OCEAN
Northwest 4.4 2.6 42
Northeast* 13.2 11.1 -16
West Central 2.6 1.7 36
East Central 4.1 3.3 20
Southwest 24 2.1 11
Southeast* 3.1 1.5 -53

MEDITERRANEAN 2.1 1.6 25
AND BLACK SEAS*

PACIFIC OCEAN
Northwest 1988 264 23.8
Northeast* 1987 34 3.1
West Central 1991 7.8 7.6

East Central 1981 1.9 1.3
Southwest 1991 1.1 1.1
Southeast 1989 15.3 13.9

INDIAN OCEAN
Western still rising 37
Eastern sfill rising 3.3

Source: FAQ.
*Rebounding from a larger decline. **Average annual growth since 1988.

Note: Percentages calculated before rounding off catch figures. The catch in the
Antarctic is at 356,000 tons, down from a peak of 653,000 tons in 1982, primari-
ly because of reduced interest in krill. The catch in the Arctic is zero.

level of peak catches for all individual species because peak
catches often exceed a fish population’s sustainable catch—the
quantity that can be caught indefinitely without harming the
prospects of future catches. Furthermore, some of the declines
represent major shifts in fish populations from one species to
another, either because of natural fluctuations or human-driven
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(TABLE2 |
Fishery Declines of more than 100,000 tons, Peak Year

to 1992

Species Peak Peak 1992
Year  Cotch Catch Decline Change

(... million tons...) {percent)

Pacific herring 1964 0.7 0.2 0.5 71
Atlantic herring 1966 4.1 1.5 2.6 63
Atlantic cod 1968 3.9 1.2 27 69
Southern African pilchard 1968 1.7 0.1 1.6 94
Haddock 1969 1.0 0.2 0.8 -80

. Peruvian anchovy* 1970 13.1 5.5 7.6 -58
Polar cod 1971 0.35 0.02 033 94
Cape hake 1972 1.1 0.2 09 -82
Silver hake 1973 043 005 038 -88

Greater yellow croaker 1974 020 004 0.6 -80
Atlantic redfish 1976 0.7 0.3 0.4 57
Cape horse mackerel 1977 07 0.4 0.3 -43
Chub mackerel 1978 3.4 0.9 25 74

Blue whiting 1980 1.1 0.5 0.6 -55
South American pilchard 1985 6.5 3.1 3.4 52
Alaska pollock 1986 6.8 5.0 1.8 26
North Pacific hake 1987 -80
Japanese pilchard 1988 54 25 29 54

TOTALS: -58

Source: FAO.

*The catch of the Peruvian anchovy hit a low of 94,000 fons in 1984, less than
one percent of the 1970 level, before climbing up to the 1992 level.

environmental change. Commercial fish populations could
take decades to recover in the case of such shifts. Nonetheless,
these declines indicate the considerable potential to be gained
from rehabilitating marine fisheries.”
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In sum, while the marine fish catch has leveled off since
1989, this tells only part of the story. Behind the stagnant total,
the catch of some species continues to rise while that of others
is falling. The potential for increasing the total catch from new
species is limited because fishers have exploited all of the world’s
major fishing grounds. The only sure way for fishers to increase
their yields—potentially pushing up the marine catch by anoth-
er 20 million tons to around 100 million tons per year—is to
allow fish populations to recover by reducing or temporarily
eliminating fishing in many fisheries.”

As a result of the slowdown in the ocean catch, people have
turned to fish farms for increased supplies. Although people have
farmed fish for thousands of years, aquaculture’s contribution to
the world fish supply has been negligible on a global scale until
the last four decades. For the last 10 years, however, the fastest
growing portion of the world fish supply has come from aqua-
culture. Today, as a result of increased freshwater aquaculture
production, two freshwater species have displaced marine species
in the top ten in the world catch (which includes marine and
freshwater species). Silver carp and grass carp have taken over
the seventh and tenth positions in the world catch, accounting
for 1.6 and 1.3 million tons respectively. (See Table 3 and pages
42-45 for further discussion of aquaculture.)®

Lost Bounty

Fishing has long been an uncertain endeavor, pitting the skills
of fishers against a sea of variables beyond their control.
Sedimentary records reveal wide natural fluctuations in some
fisheries. Archaeological evidence indicates fishing societies
stressed by major changes in fish populations.*

Societies have fished the fertile waters off Peru for at least
6,000 years. Early fishers suffered the same periodic and unpre-
dictable declines that plague Peruvian fisheries today: Every
three to ten years, El Nifio, an unusually warm mass of water,
flows into the eastern Pacific and slows or even stops the nutri-
ent-rich currents, causing lean fishing years.®
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(fABLES ]
Top Ten Species by Weight, 1970, 1980, and 1992 (Catch in million tons)

1970
1. Peruvian anchovy 13.1
2. Atlantic cod 3.1
3. Alaska pollock 3.1
4. Atlantic herring 2.3
5. Chub mackerel 2.0

6. Capelin 1.5

7. Haddock 0.9
8. Cape hake 0.8
9. Atlantic mackerel 0.7
10. Saithe 0.6

Source: FAQ.

1980
1. Alaska pollock
2. South American pilchard
3. Chub mackerel
4. Japanese pilchard
5. Capelin

. Atlantic cod

7. Chilean jack mackerel

8. Blue whiting

9. European pilchard
10. Atlantic herring

*Raised on freshwater fish farms; all others are wild marine species.

4.0
33
27
2.6
2.6

2.2

1.3
1.1
0.9
0.9

1992
1. Peruvian anchovy 55
2. Alaskan pollock 5.0
3. Chilean jack mackerel 3.4
4. South American pilchard 3.1
5. Japanese pilchard 2.5

6. Capelin

7. Silver carp*

8. Atlantic herring

9. Skipjack tuna
10. Grass carp*

Lo e E————TER e )
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While modern-day Peruvian fishers must still contend with
El Nifio, their own fishing capacity has begun to rival the dis-
ruptive capabilities of nature. Heavy fishing combined with the
1972-73 El Nifio and a general warming in the equatorial Pacific
drove down Peruvian anchovy populations.®

With fishers bumping up against the limits of the sea around
the world, the ancient scenario of community-wrenching
declines is being played out more frequently today than ever
before. Because a number of human-driven and natural factors
influence fish populations, the best scientists can do to explain
fish declines is to assign relative causes and track the population
trends. Nonetheless, most fishery and ecosystem decimation
clearly stems from marine mismanagement—overfishing above
all, but also wasteful fishing practices as well as pollution and
habitat destruction. FAQO's analysts found overfishing in one-
third of the fisheries they reviewed; they found some depleted
fish populations in all coastal waters around the world.*

Fish populations can tolerate only so much exploitation,
based on their numbers, reproductive rate, and death rate—all
of which are hard to estimate. If fishers take young fish that are
growing rapidly, such “growth” overfishing reduces the poten-
tial catch. Fishers can also reduce the overall catch and affect
reproduction of the population by removing too many adults—
a phenomenon called “recruitment” overfishing. If fishers take
so many fish that they destabilize the ecosystem to the point that
it experiences significant changes in species dominance, this
“ecosystem” overfishing can cause long-term declines in the
target species. In what is known as “serial” overfishing, fishers
shift from species to species as each is depleted.*

Slow-growing species with low fertility are especially vul-
nerable to depletion. The extinction and near extinction of
some whales and other marine mammals are instructive exam-
ples of the threat to species with extremely low fertility. Because
fish have higher fertility than mammals, fishers have apparent-
ly never fished any to extinction, but they have depleted some
species to commercial extinction—the point that catches are
so low that fishing is no longer economical. Orange roughy, a
species from the waters around Australia and New Zealand,
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takes 32 years to reach sexual maturity. One-third of the orange
roughy stocks around Tasmania are reported to be depleted
from heavy fishing. Many tuna, shark, and other open-ocean
species are also slow to mature and highly susceptible to over-
fishing.*

All fisheries, however, can be overfished. For example, in the
decline of the Atlantic cod and haddock fisheries off North
America, people have speculated that the seals may be eating
large quantities of fish and that environmental changes or dis-
ease may be reducing cod and haddock populations. But here
again the dominant cause appears to be long-term overfishing,
which has reduced the average size of the cod and haddock, as
well as their overall numbers. By removing such a large num-
ber of these predators, fishers may have also caused a long-term
transformation of the North Atlantic ecosystem. Populations
of dogfish and skate—types of shark—have boomed and are
now filling the niche left by the cod and haddock. Because
dogfish and skate prey on young cod and haddock as well, they
are reinforcing this ecological shift. Although the ecosystem is
still producing fish, the fishers lose out because there is little
demand in North America for dogfish and skate, which do not
store well. While other factors may influence the declines, the
annual removal of millions of tons of fish appears to be the
dominant factor.””

Experienced fishers knew that the crash in New England
fisheries was coming years before federal regulators stepped in to
clamp down on overfishing, according to Penelope Cumler,
who wrote an oral history of Maine fishers. Fishers could tell that
cod and other groundfish stocks were declining because they
caught fewer, smaller fish, and they had a harder time finding
even those. One former fisher told her that when he couldn’t
find many fish in a fishing hole that only he was familiar with,
he knew that Maine fisheries were in trouble.*®

As cod, haddock and other target species start to decline, fish-
ers catch more non-target species such as dogfish and skate.
High “bycatch”—the catch of non-target species—is another
indicator of overfishing. FAO statistics suggest that total bycatch
is growing. The haul of unidentified fish—mostly bycatch—
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reached 10.2 million tons in 1992. Another 15 to 20 million
tons of bycatch—one-fifth to one-quarter of the 1993 marine
catch—is not reported at all: Fishers throw these fish back into
the oceans, often dead or dying.*”

Although overfishing is the biggest threat to fisheries over-
all, wasteful fishing practices can damage fisheries just as pro-
foundly. Trawling fishers, who drag a large sock-like net through
the water, can catch large quantities of non-target species.
Shrimp trawlers have the highest recorded rate of bycatch
because their nets have a very small mesh size to capture the tiny
shrimp. In tropical waters, they bring in 80 to 90 percent “trash
fish” with each haul. “Trash fish,” however, is a misnomer.
The discards include species that other fishers would want but
will not be able to catch. Shrimp trawlers in the Gulf of Mexico,
for example, net and discard red snapper, undermining a fishery
that has already plummeted to one-seventh its potential yield.
Worldwide, shrimp fishers are estimated to jettison up to 15
million tons of unwanted fish each year, and other fishers are
thought to discard at least another S million tons.*

Fishing can wreak havoc not only on fish, but on entire
ecosystems as well. In the heavily fished North Sea, trawlers have
altered the fish populations by hauling out large quantities of
adult fish and discarding 2 to 4 kilograms of unwanted species
for every kilogram of desired fish caught. Besides causing declines
in the populations of commercial species, heavy and wasteful
fishing practices may have contributed to the disappearance of
porpoises and dolphins from the North Sea by reducing their
food stock and drowning them in nets. In the Dutch region of
the North Sea, researchers have found that every square meter
of the seabed is disturbed at least once a year by trawlers drag-
ging nylon nets held open by beams and weighed down by
chains. In the heavily trafficked areas, trawlers make an average
of seven passes annually with nets that weigh up to five tons
each. The nets and chains dig into the seabed and kill sea
urchins, starfish, worms, crustaceans, and shellfish—severely
damaging the ecosystem.*

Around the world, fishing has had a significant effect on
wildlife. Before driftnetting was banned, driftnetters ensnared
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some 42 million seabirds, marine mammals and other non-tar-
get species in pursuit of tuna and squid, according to observers
for the U.S. National Oceanic and Atmospheric Administration.
Tuna fishers in the eastern tropical Pacific Ocean achieved inter-
national notoriety because they traditionally sought out and
encircled dolphin herds with purse-seine nets to catch the tuna
schools swimming below. Purse-seine fishers killed more than
400,000 dolphins per year at the peak of this practice in the
1970s. In the Gulf of Mexico, shrimp trawlers caught endan-
gered sea turtles in their nets. All

three of these threats have been

largely curtailed thanks to grass- One local fisher

roots activism.* claimed that his

Although nets tend to be less
discriminating than hooks, fishers catch of scallops

also catch birds and turtles on bait- dropped from 300

ed hooks laid out by “longline” to 400 in a few
fishing boats. Japanese tuna ves-

sels operating around Antarctica hours to 40 or 50 a

kill an estimated 44,000 albatross- day because of
es annually. Spanish longliners

catch an estimated 20,000 logger- mangrove

head turtles annually, 4,000 of deforestation.
which are thought to die after the

fishers return them to the sea with the hook still in their throat.”

As fishers remove an ever greater proportion of the biomass
from the marine environment, they can harm wildlife by deplet-
ing their food supply. In the North Pacific, the steller sea lion
population fell from 300,000 in 1960 to 66,000, when in 1990,
the United States government listed them as “threatened” under
the Endangered Species Act. Heavy fishing of Alaska pollock, one
of their food sources, was a major culprit. Dolphin and bird pop-
ulations in the region have also declined in recent years as their
food supply has dwindled.*

In addition to overfishing, the marine environment suffers
from pollution and habitat destruction. Several million tons of
edible marine fish may be lost to such causes annually. Pollution
and habitat destruction disproportionately affect fish that spend
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at least part of their lives in rivers, bays, estuaries, coastal wet-
lands, coral reefs, or semi-enclosed seas: These are the water
bodies that are most severely degraded from human activities.*

Salmon are among the hardest hit, since they migrate and
spawn in freshwater rivers—the most heavily altered water bod-
ies of all. In fact, salmon populations began to decline with the
rise of industrialization. The salmon population in New
England’s largest river, the Connecticut, nearly collapsed when
the Upper Locks and Canal Company built a large dam on the
river in 1798. Similarly, heavy industry in nineteenth-century
Scotland led to a decline of the salmon catch on the River
Tweed—from over 100,000 to under 20,000 fish a year. Salmon
runs throughout the industrial world, particularly along the
Atlantic, have disappeared or are threatened by dams, sedi-
mentation of rivers, and pollution. In the southern part of the
former Soviet Union (the countries surrounding the Black, Azov,
Caspian, and Aral seas), water diversions for agriculture have
eliminated 90 to 98 percent of the sturgeon, salmon, and other
commercially valuable species that migrate through major rivers
and estuaries.*

The manipulation of rivers can also harm coastal fisheries.
Dams, for instance, choke off the supply of vital nutrients from
inland to the coast. Egypt’s Aswan High Dam, completed in
1965, interrupted the Nile’s rich sediment flow into the
Mediterranean. The year after its completion, phytoplankton
concentrations in the Nile Delta fell by 90 percent, and the sar-
dine catch dropped precipitously—from an average of 18,000
tons per year in the early 1960s, to 1,200 tons in 1966, and
then 600 tons in 1969. The sardine catch has remained low ever
since.”

Around the world, development has destroyed an estimated
50 percent of all coastal wetlands—along with many of the
creatures that live or spawn in these areas. In Indonesia, the
destruction of coastal habitat has eliminated an estimated 60 to
80 percent of the commercially valuable coastal species. The
Indonesian government restricted mangrove wetland develop-
ment on the south Java coast because of the potential loss of
employment and $5.6 million annual income for 2,400 fishers.
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In Ecuador, the toppling of mangrove forests for artificial shrimp
ponds has undermined the catch of local fishers. One local
fisher claimed that his catch of scallops dropped from 300 to 400
in a few hours to 40 or 50 a day because of mangrove defor-
estation. Mangrove wetlands are vital habitat for numerous
fishery species, including shrimp. With half of the world’s man-
grove forests destroyed, the world’s coastal fishers may have
lost on the order of 4.7 million tons of potential annual fish
catch, including 1.5 million tons per year of shrimp.*®

The destruction of coral reefs also undermines local fishing
efforts in tropical countries. People have destroyed 5 to 10 per-
cent of the world’s coral reefs. Given their high productivity, the
loss of these reefs may translate into a loss of fish on the order
of 250,000 to 500,000 tons per year.*

Bays, estuaries, and semi-enclosed seas around the world
are at risk from pollution and habitat destruction. In China, pol-
lution’s toll on the marine catch is estimated at 210,000 tons a
year—and is projected to reach 580,000 tons a year by the year
2000. In the Chesapeake Bay fishery in the eastern United
States, the catch has plummeted from pollution and habitat
destruction as well as from overfishing. Nutrient pollution from
soil erosion and agricultural fertilizers has had particularly severe
effects. An excess of nutrients can cause algal blooms that
smother other aquatic life. Pollution may also have rendered
oysters more vulnerable to the diseases which have overtaken
their populations in recent years. Once known as a giant pro-
tein factory, the Chesapeake has seen its catch of hickory shad
decline 96 percent, alewife and blueback herring 92 percent,
striped bass 70 percent, American shad 66 percent, and oysters
96 percent from their historic peaks. When Europeans first
came to the United States, oysters in the Chesapeake could fil-
ter the equivalent volume of the Bay in two weeks. Now, because
so few remain, they take more than a year.%

Pollution of coastal waters, however, can take even more
insidious forms. The introduction of non-native species is poten-
tially more harmful to the ecosystem than toxic chemicals,
according to John Cairns, Jr. and James R. Pratt, co-directors of
Virginia Polytechnic Institute’s University Center for
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Environmental Studies, because these alien species have the
potential to migrate between ecosystems and proliferate. In
the Black Sea and the adjacent Azov Sea, industrial discharge and
agricultural runoff threaten the health of the entire ecosystem—
but the 1982 introduction of a jellyfish-like ctenophore,
Mnemiopis leidyi, has apparently caused even greater destruc-
tion. The ctenophore, likely transported to the Black Sea from the
Americas in the ballast water of a cargo ship, voraciously devours
zooplankton, small crustaceans, and the eggs and larvae of
fish—even beyond its own capacity to digest. At times an esti-
mated 95 percent of Black Sea biomass consists of this gelatinous
ctenophore. The Azov Sea fishery, which once yielded 200,000
tons of fish per year, is now closed.”

Likewise, the invasion of the adjacent Mediterranean Sea
by Red Sea jellyfish (Rhopilema nomadica) through the Suez
Canal has contributed to declines in the Mediterranean fish
catch. Other introduced species that have harmed fisheries
include the infamous Zebra mussel, ruffie fish, the Asian clam,
the Japanese oyster, and marine plants that have altered coastal
ecosystems. With several thousand seafaring ships carrying bal-
last water at any one time, a minimum of several thousand bal-
last-borne species may be on their way across the oceans on
any given day.*

In addition, pollution reduces the supply of fish and other
marine creatures, not by killing them outright, but by making
them toxic. Levels of dioxin in Baltic herring are so high that
people can ingest in a single serving what the government con-
siders the maximum safe level of dioxin for one week. The
National Food Administration in Sweden recommends not eat-
ing Baltic herring or salmon more than twice a week and calls
on pregnant women, women who are breast feeding, and young
children to forego fish altogether.*

Recent research indicates that, in addition to causing cancer,
organochlorine compounds such as dioxin can also produce
severe hormonal and reproductive problems—including reduced
sperm count, babies born with both male and female organs, and
other birth defects—both in wildlife and people. Organochlorines
disrupt the endocrine system by mimicking natural hormones.
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Sperm counts in industrial countries have in fact halved since

1940, while rates of testicular and breast cancer have increased.*
Although people can absorb organochlorines through air,

water, and other food sources, people who eat fish are especial-

ly at risk. Industrial chemicals and pesticides such as atrazine,

DDT, dieldrin, chlordane and others eventually flow into bod-

ies of water and contaminate marine life. Fat-soluble chemicals

such as organochlorines can accu-

mulate in the fatty tissues of fish

higher on the food chain, even if When Europeans

their prey are only slightly conta- first came to the

minated. In northern latlltudes, United States,

where ocean and atmospheric cur-

rents deposit chemicals, sea mam- oysters in the

mals concentrate high levels of Chesapeake could

such chemicals. Breast milk from

Innuit women who eat these ani- filter the

mals on the east coast of the equivalent volume
Hudson Bay was found to have of the Bay in two

four and one-half times the aver-

age PCB concentration of the milk weeks. Now,
from women living in southern because so few
Quebec. Other compounds that .
can accumulate in fish include remain, they take
heavy metals such as mercury, cad- more than a year.
mium, and copper, which can

cause a range of problems from vomiting and diarrhea to cen-
tral nervous system and brain damage.*

Sewage and other sources of pathogens can also render
seafood unfit to eat. The 1991 cholera epidemic in South
America resulted in 300,000 cases and took more than 3,000 lives
in Peru alone. Pan-American health officials linked this outbreak
to bacteria-laden bilge water from a Chinese freighter. When the
ship discharged the water at port, the bacteria contaminated
fish and shellfish that people then ate.®

Natural toxins from marine organisms, such as the dinofla-
gellates that cause red tides, can cause gastroenteritis, paralytic
shellfish poisoning, and death. In many areas of the world,
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WHO WILL GO FISHING?

fisheries. Polar temperatures are expected to increase more than
equatorial ones, diminishing the temperature difference that
now drives ocean currents. Scientists suspect that when Europe
suffered the so-called Little Ice Age in the 1500s, it was due to a
weakening in the Guif Stream. The collapse of the Peruvian
anchovy fishery—partly a result of the slowing of the upwelling
waters there—hints at the magnitude of the disruption possible
from global climate change. The total productivity of the oceans
may not decline, but major dislocations are likely.

Marine fishers, however, do not have to wait for global
warming to disrupt their livelihoods. Human action has already
caused significant declines in individual marine fisheries.
Ironically, the primary problem facing fishers is their own capac-
ity to catch fish. In his 1990 book on marine fishing, anthro-
pologist James McGoodwin from the University of Colorado
writes, “Indeed, what is fascinating—and also tragic—about the
fishing industry is that it so actively participates in its own anni-
hilation.”s'

Who Will Go Fishing?

With declines in fish populations around the world, the
phrase “too many fishers chasing too few fish” has
become a cliché. Like many clichés, the statement contains
some truth, but also misses a fundamental point. It is not just

the number of fishers that counts, but also the size of their nets,
the number of their hooks, the girth of their boats—in short,
their capacity to fish.

If countries are to control overfishing, a fundamental prob-
lem they must confront is the excess capacity of the industry. In
facing up to this problem, countries will have to choose which
of the three major sectors of the fishing industry to favor: large-
scale, industrial fishers; medium-scale; or small-scale, community-
based fishers. Each sector has roughly the same capacity to
bring in fish. The employment and other social implications,
however, are very different.
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Reducing the large-scale fishing industry by half would elim-
inate some 100,000 jobs. Reducing the medium-scale fishing
industry by half would eliminate 500,000 jobs. Reducing the
small-scale fishing industry by half would eliminate 7 to 10
million jobs. The trend today is toward industrialization and
large-scale fishing vessels: Were this trend to continue, virtual-
ly the entire small-scale fishing sector could be wiped out—at a
cost of some 14 to 20 million jobs.®

Despite the slowdown in the marine catch, the world fishing
industry itself geared up greatly in recent decades. Today, world
fisheries have on the order of twice the capacity necessary to fish
the oceans. Between 1970 and 1990, FAO recorded a doubling
in the world fishing fleet, from 585,000 to 1.2 million large
boats, and from 13.5 million to 25.5 million gross registered
tons. According FAO fisheries analyst to Chris Newton, “We
could go back to the 1970 fleet size and we would be no worse
off—we’d catch the same number of fish.”*

Almost invariably, when a country looks closely at its fish-
eries, it finds overcapacity. Norway, for instance, estimates that
its fishing industry is 60 percent over the capacity necessary to
make its annual catch. European Union nations are estimated
to have 40 percent overcapacity.*

Individual fisheries have shown even greater overcrowding. In
the late 1980s, the Nova Scotia dragger (trawler) fishery was esti-
mated to have four times the capacity needed to make the year-
ly quota for cod and other bottom-feeding fish (groundfish). In
the United States, a simulation in 1990 indicated that as few as 13
boats would be sufficient for the East Coast surf clam fishery; at
the time there were 10 times that number working the fishery.®

How did this overcapacity develop? Many marine fisheries are
open to all comers. In its simplest form, open access allows fish-
ers to enter a fishery at will. If regulators limit the total catch, they
must calculate the potential take of the fishers and adjust the
length of the open season accordingly. Fishers then race each
other to get the most fish possible. As the number of fishers or
their capacity increases, the season gets shorter. In the extreme case
of the Alaska halibut fishery, regulators have restricted the season
to two or three 24 hour periods per year.*
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Under open access, fishers continue to enter the fishery well
after fish yield and profits begin to fall. As fisheries decline, fish-
ers often buy bigger, faster boats with more advanced equipment
and gear. The pressure to overfish, under-report the catch, and
even poach can undermine management programs. If the cycle
of overfishing and overcapacity continues, profits will decline to
the point at which fishers start to go out of business, fewer fish-
ers enter the fishery, and the remaining fishers have no incentive
to increase their fishing effort. At this point, if fishing efforts
remain constant, the catch of the damaged fishery may stabi-
lize—but at a level below the sustainable potential of the fishery.
This point at which the biological and economic factors tenuously
balance each other is known as the “bioeconomic equilibrium.”

As more and more fishers slide to the brink of financial ruin,
pressure on politicians can trigger subsidies that keep overex-
tended fishers in business, maintaining overcapacity. If over-
fishing becomes too severe, the fishery can collapse, bringing an
employment crisis.

In developing countries, open access makes fishing the
employer of last resort. People who lose their land or otherwise
cannot make a living can always try their luck at fishing. Today,
coastal populations are rising faster than total population in
many countries, and small-scale fisheries in many parts of the
world are being overrun.®’

FAQ estimates that countries have provided on the order of
$54 billion annually in subsidies to the fishing industry—encour-
aging the overexpansion of the industry in the recent decades.
The European Union nations, for instance, subsidize their fish-
ing fleets by more than $500 million a year—not including fuel,
tariff protection and local government subsidies. Malaysia, hav-
ing launched a program to modernize its fisheries after inde-
pendence in 1954, offered subsidies that the World Bank char-
acterized as among the highest in the world. With under 15
million people at the time, the country laid out $30 million
for equipment alone between 1977 and 1981.%

Because of the importance of fuel in operating costs, fuel sub-
sidies became increasingly common with the oil shocks in the
seventies and eighties. Among Taiwanese fishing companies,
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for instance, fuel accounts for 60 to 70 percent of operating
costs, and the Taiwanese government disbursed approximately
$130 million in fuel subsidies in 1991. The Soviet Union spent
several billion dollars annually on fuel subsidies before its col-
lapse. In the United States, fishers are exempt from paying the
$0.20 to $0.22 tax on diesel fuel, which works out to roughly a
$250-million annual subsidy.®

Besides contributing to overcapacity, government subsidies
for the most part favor larger-scale fishers over smaller-scale
ones. For example, the Indian state of Kerala pursued a policy
of “modernization” in the sixties and seventies that favored
commercial fishers over traditional small-scale fishers. Kerala
paid for 25 percent of the hull and 50 percent of the engine for
commercial fishing vessels and provided low-interest loans for
the rest; most of the monies went to more privileged people who
knew how to work the government.”

But subsidies to small-scale fishers can also be detrimental if
they lead to overcrowding and overcapacity. In Kerala, the gov-
ernment reversed its fishery development policy after small-

scale fishers started to hold protests and physically threaten
commercial fishers. It first eliminated boat subsidies to com-

mercial fishers in 1978, and then started providing small-scale
fishers with subsidies for outboard motors, small boats, and
modern gear. While the previous subsidies had led to overfish-
ing by commercial fishers, the new policy brought on overfish-
ing by small-scale fishers.”

An alternative approach would have been to support the
traditional fishers. With its fisheries declining, the Kerala gov-
ernment appointed an expert committee to study the fisheries
in 1984. The committee cited overcapacity as the source of the
problem and advised emphasizing small-scale, traditional fish-
ing to maximize employment and protect the livelihood of the
poorest fishers. The committee recommended reducing the
number of trawlers from 2,807 to 1,145, eliminating all 54 boats
that use purse seine nets, cutting back on small motorized boats
from 6,934 to 2,690, and keeping all 20,000 of the non-motor-
ized craft. If the government had followed its commission’s
advice, the state of its fisheries might be quite different today.”
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International development agencies have helped underwrite
fishery failures by contributing to the overcapacity of commer-
cial fisheries and undermining traditional fisheries. In a self-eval-
uation of its own fishery development projects, the World Bank
came to the conclusion that the “results have not been satis-
factory.””

Modernization projects have failed for a number of reasons.
One is that development projects aimed at improving the lot of
poor fishing communities more often end up serving people
who have the resources to take advantage of the new technolo-
gies and trade possibilities. Modern
equipment can provide the means, .
and commercial markets the moti- Modern equipment
vation, for depleting fish stocks in can provide the
ways that are not likely in tradi-
tional fisheries. Also, lack of exper- means, and
tise and spare parts can quickly commercial
make even outboard motors use- markets the
less, as can the cost of importing
fuel in debt-ridden countries.™

meotivation, for
In the past, development agen- depleting fish

cies like the World Bank focused
primarily on the purchase of equip- . .
ment. Traditionally, more than 60 are not likely in
percent of the total aid went toward traditional
development of large-scale fisheries, .

including large vessels, fishing har- fisheries.
bors, onshore facilities, as well as
technical assistance, marketing and processing capabilities. The
major objective of the lenders: to increase production for export
and generate foreign exchange. By 1992, a consensus at the
World Bank and other development agencies had formed that a
new strategy was needed: one that emphasizes management,
integration, and public participation.”

The structure of the fishing industry varies considerably
from country to country. Japan, for instance, is the world’s top
marine fishing country and catches nearly twice as much fish as
China: Yet Japan employs only 200,000 fishers compared to

stocks in ways that
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China’s 3.8 million. Nonetheless, smaller-scale fishers are almost
universally the mainstay of coastal communities because of
their numbers.”

Around the world, only 200,000 to 300,000 fishers—or about
1 percent of all fishers—work in large-scale fisheries. Another
900,000 to 1,000,000 fishers could be characterized as medi-
um-scale. Of the world’s 15 to 21 million fishers, over 90 per-
cent are small-scale fishers, either using traditional equipment or
operating small, relatively modern boats. (See Table 4.) Defining
these three categories is somewhat arbitrary, but the basic dif-
ference is evident from country to country, whether comparing
dugout canoes and 20-meter steel trawlers, or the same trawler
and a 100-meter factory freezer-trawler.””

Although the contribution of all three sectors to the food sup-
ply is approximately the same, smaller-scale operations offer a
number of important advantages. To catch a given amount of
fish, smaller-scale operations tend to employ more people, pro-
duce less waste, and require less capital. In addition, smaller-scale
fishing supports a greater diversity of coastal communities. Fuel
consumption, however, is high on average for small-scale fish-
ers and has been increasing particularly among traditional small-
scale fishers, who are buying outboard motors in large numbers.
Several million fishers still use non-motorized boats.

On average, small-scale fishers make considerably less money
than their more mechanized counterparts. FAO estimates that
the crew on the largest boats earn about $15,000 per person
per year, while small-scale fishers may garner less than $500
per person per year. As an example of the discrepancies, in
Newfoundland fisheries small-scale fishers formed the majority,
yet they brought in only 35 percent of the total catch—worth
about $8,590 per fisher in 1982. In Asia, traditional fishers are
generally poor, despite accounting for one to five percent of
national incomes and catching one-third of the fish in the
region. An estimated 98 percent of traditional fishers in India
fall below the poverty line. Most fishers must also work other
jobs.”™®

From a strictly economic perspective, remaining a small-
scale fisher may appear to be irrational and inefficient behavior.
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TABLE 4

Comparisons Among Fishers by Scale of Operation
Comparison Llarge-Scale Medium-Scale  Small-Scale

Number of fishers 0.2100.3 091t 1.0 14 t0 20
employed [million)

Fishers employed per 1-5 515 60-3,000
US $1 million investment

Earnings per fisher 15,000 8,000  500-1,500
{U.S. dollars)

Marine fish caught for human  15-20 1520 2030
consumption

{million metric tons)

Marine fish caught for fish 1020 1020  Almost none
meal, fish oil, etc.
(million mefric tons)

By catch (million metric tons) 510 5-10  Almost none
Annual fuel consumption 7.6 12.8 26.2
{million tons)

Fish per ton fuel 2.63.9 1.62.3 0.81.1*
{tons of fish)

Source: Worldwatch Institute, based on FAO and other sources in endnote num-
ber 77.

Note: Fishers are categorized according fo the FAO boat survey described in
Marine Fisheries and the Llaw of the Sea: A Decade of Change. Here, “large-
scale” fishers are defined as those who crew boats over 500 gross registered
tons; “medium-scale” refers to 100 to 500 gross registered tons, and “small-
scale” means under 100 gross registered tons, including traditional boats and
canoes. Estimates of smallscale fishers diverge widely partly because they often
make a fiving from various acfivifies.

*A few million smallscale fishers use non-motorized boats.

But the decision to fish is made within the context of fishing
communities and cultures. Furthermore, fishers in remote coastal
areas have few lucrative employment options. Where there are
alternatives, people fish because they like the freedom, the sea,
the lifestyle, the continuity of tradition.

Today, however, even the economic efficiency argument
does not always favor large-scale fishing. Whereas in years past
only the huge boats of large-scale operators could weather the
high seas, technological improvements are enabling smaller
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WHO WILL GO FISHING?

third. Employment would have fallen more if the boat owners
had not already begun rotating crew between boats. At the
beginning of the program, three firms controlled 33 percent of the
surf clam boats, as well as a number of processing plants, while
only 21 percent of the boats were owner-operated. The consol-
idation effort led to even further integration of the industry.*

At the request of the boat owners, regional regulators had put
in place a market-based system of tradeable quotas, known as
individual transferable quotas, or ITQs. Under the ITQ system,
each boat owner received a share in the annual catch, and quota
holders could buy, sell, or lease them like property. For boat own-
ers, who did not have to pay for fishing rights that they can now
sell, the ITQ system yields a windfall profit. Small operators who
were having hard economic times were able to sell out or lease
their portion of the quota. For the unemployed crew mem-
bers, the implications are obvious. The unexpected results were
that a leaner and presumably more efficient fishery nevertheless
did not lower the price of clarns—nor did it raise income for most
of the remaining crew, despite lengthened working hours.®

Although, as the above example shows, the results can be
questionable, ITQs are one of the most widely discussed man-
agement solutions for overcrowded fisheries. They have a cer-
tain appeal because, as transferable fishing rights, market forces
can direct the allocation of resources, presumably increasing
economic efficiency. For marginal share holders, ITQs have the
benefit of allowing them to get out of the fishery with some
money. The downside is that such systems allow a small num-
ber of individuals or companies to buy control over the fishery.
When New Zealand was in the process of instituting an ITQ sys-
tem, highly capitalized fishing companies expanded their oper-
ations beyond what they could sell profitably so that they would
account for a higher percentage of the fishery at the time of final
allocation. If regulators do not act to prevent such “capital
stuffing,” ITQs can reward the very fishers who overcapitalized
the fishery in the first place, while squeezing out smaller oper-
ations.®

Limitations on the transferability of an ITQ, such as restrict-
ing the portion an individual or company may own, may help
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FRUITS OF THE SEA: FOOD & FAIRNESS

three times the level in developing countries. Marine aquaculture
has contributed to this disparity. Unless countries manage their
marine fisheries for the purposes of maintaining and improving
nutrition, increased fish catches will serve only the affluent.”’

The nutritional benefits of marine fishing are closely tied
to the scale of production. Small-scale maritime operations
tend to sell or trade their catch locally, particularly in develop-
ing countries and traditional cultures; larger-scale operations
mostly supply commercial markets, which sell to the highest bid-
der. This dichotomy has created two global classes of fish con-
sumers. The one linked with local
small-scale fishers consists of peo-
ple with low incomes or in tradi- .
tional cultures, for whom fish is an Unless countries
integral part of the diet. The class manage their
of consumers linked to commer-
cial markets primarily eat fish as a
luxury item or supplement to an the purposes of
already balanced diet, as is the case maintaining and
for most consumers in the indus- . .
trial world. Improving

The differences between these nutrition,
twq classe.s of fish consumers show increased fish
up in national statistics, although .
regional differences are even more catches will serve
striking. In countries such as Sierra only the affluent.
Leone and the Philippines, fish
makes up S0 percent or more of
the national consumption of animal protein, and about 25 per-
cent of total protein consumption. Particularly in coastal areas,
people in these countries eat fish to raise their overall protein
intake to a healthy level. In industrial countries such as the
United States and France, however, where protein consump-
tion is twice the recommended level, people on average could
greatly reduce or eliminate their fish consumption without sig-
nificantly affecting their nutrition.®

Historically, fish has been considered the poor person’s pro-
tein because of its relatively low price with respect to meat.

marine fisheries for
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Over the course of the last two decades, however, fish prices
have risen relative to beef, pork and chicken because of the
combination of rising demand in industrial countries and tight-
ening world supply. (See Figure 2.) Today fish prices are more
in line with meat prices. Except perhaps for specialty items
such as lobster, if prices rise much further, people will substitute
chicken or other meats for fish, so meat prices will constrain fish
prices in the wealthier nations.”

Consumers in developing countries, however, face a far more
dramatic rise in fish prices as their fishers tie into lucrative markets
in industrial countries. In Kerala, India’s number one fishing state,
prices for shrimp skyrocketed from 240 rupees ($50) per ton to
14,120 rupees ($1,300) per ton between 1961 and 1981 with the
rise in commercial fishing for export. Per capita consumption fell
from 19 kilograms per person in 1971 to 9 kilograms per person in
1981. Sardine and mackerel prices increased ten-fold. Local con-
sumers were no longer competing on the local market with local
prices, but on the international market at international prices.”

The incentive to export is, of course, cash. In the last two
decades, developing countries have increased their share of the
marine catch, and in 1989 surpassed the catch of industrial
countries. But they are exporting an increasing percentage of
their haul in order to gain foreign exchange to pay off foreign
debts and import fuel, food, medicine, and other supplies.
Exports of ocean products from developing countries have
increased twice as fast as those from the industrial countries.
Conversely, developed countries import nearly seven times the
amount that developing countries import. The trend contin-
ues: The government of Vietnam plans to more than double its
fish exports by the year 2000, to between $900 million and $1
billion, potentially reducing the supply for domestic consumers.*

Increased participation in commercial markets not only rais-
es prices in developing countries; it can reduce the domestic
supply of fish, disrupt traditional cultures and lead to hunger.
Anthropologist James McGoodwin has documented a case in
Mexico where the government limited a local community’s fish-
ing rights in favor of more “efficient” commercial shrimpers in
the export market. Traditionally fishers, the community had no




FIGURE 2

Source: FAQ, see endnote 89
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Instead, the foreign fleets pay to fish and ship the catch home.
The European Union, for example, pays $200 million annually
in access fees, half of it to African nations. Approximately half
of the catch off western Africa and one-third of the catch off
southwestern Africa is taken by foreign fleets, which return
home with most of the fish. In the southwest Pacific, foreign
fleets take about one-third, and in the eastern central, the por-
tion is about one-fifth.*

Besides catching fish that might otherwise go to local fishers,
foreign fleets can also undercut the local marketplace.
Commercial vessels sometimes give away fish to gain good will
or docking and fishing privileges. Eastern European and other
nations give significant amounts of fish to Nigeria and Cote
d’Ivoire. Although these giveaways can supplement the domes-
tic food supply, army and government personnel have prefer-
ential access. Giveaways can also reduce the market for local
fishers, weakening the link between the people who catch and
the people who eat the fish, ultimately undermining the eco-
nomic viability of coastal communities.”

The economic power of industrial countries has helped to cre-
ate this imbalance. The United States, Canada, Europe, and
Japan import 84 percent of world fishery imports, by value.
Their wealth allows them to continue to gain access to fish by
outbidding poorer domestic consumers.*

With 123 million well-off consumers who get half their ani-
mal protein from fish, Japan is the biggest force in the interna-
tional market. Still the world’s top marine fishing nation, Japan
is also the world’s number one importer of seafood. With
increasing restrictions on where it can fish, the nation has
reduced its own catch in recent years while increasing imports.
Japanese companies are gaining greater control over process-
ing and marketing, while leaving harvesting to others. In par-
ticular, Japan is working to develop links with developing coun-
tries that can supply it with seafood. The Japanese semi-public
Overseas Fishery Cooperation Foundation (OFCF) coordinates
attempts by fishing and trading companies to set up commercial
links with developing countries. OFCF offers cheap loans, and
the trading companies offer technical assistance.” ‘
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Massive change—slowing or reversing the flow of fish from
developing to industrial countries—could make up for the poten-
tial shortfalls in fish supply for the neediest customers. If con-
sumption of fish in industrial countries dropped by 50 per-
cent—which would still allow a generous supply of fish for
healthy diets—the supply of fish in developing countries could
increase by almost 50 percent. If this transition occurred over
the course of the next 15 years, developing countries could
maintain their current per capita supply of fish until the year
2010 without other increases in fish supply.”

Distribution issues extend beyond the portion of the world
catch that goes to people. Approximately one-third of the
marine fish catch goes to other uses—primarily animal feed for
pets, livestock, and pond-raised fish. The world’s number one
producer of animal feed is Peru, which annually converts near-
ly all 6 million tons of its anchovies, jack mackerel, and pilchard
to 1.3 million tons of fish meal.”

Fishers sell their catch for fish meal when they can catch large
quantities easily, but the fish are too small, oily, bony, or other-
wise undesirable to command a viable price on the consumer
market. This portion of the marine fish catch now benefits pri-
marily the people of more privileged communities, who eat
feed-fed livestock or fish. Some also goes into pet food.

But “undesirable” species do indeed feed people and could
feed more. In Chile, for instance, despite large gains in jack
mackerel production in the past decade, domestic consump-
tion of fish has fallen by half because the fish meal market for
export is more lucrative than selling to poor people. Ninety per-
cent of jack mackerel production goes for animal feed.'®

Yet John F. Kearney, a fisheries sociologist based in New
Brunswick, Canada, reports that boys from the neighborhood
near a fish processing plant in Talcahuano, Chile, jump into
the backs of the moving dump trucks that carry jack mackerel
the single block from the wharf to the processing plant. The
boys kick as many fish as they can out of the truck before it
reaches the plant, while others gather the fish from the pavement
to take home or sell on street corners.”
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For perspective: If the portion of the world catch that now
goes for animal feed were offered for human consumption, the
transfer would increase the world food fish supply by 40 percent.
Such a move would maintain today’s world average supply of 13
kilograms per person until the year 2017, without having to
increase the supply of fish from other sources. If this fish went sole-
ly to consumers in developing countries, it would maintain today’s
per capita consumption level until the year 2030. Of course, coun-
tries would have to exercise care not to disrupt local cultures and
markets if such a redistribution effort were ever pursued.'®

The momentum in marine fisheries, however, is moving in
the wrong direction for poorer consumers. Not only have prices
risen, but in the past decade the largest increases in supply have
come from either low-value species used primarily for animal
feed, or high-priced species such as tuna and squid. Neither of
these extremes benefit low-income consumers. (See Table 5.) If
ever the giant factory trawlers of the socialist countries supplied
fish regardless of profit, they are disappearing. Even China has
begun to open its giant fish-producing industry to market forces,
making its coastal fish farms the number one supplier of shell-
fish—primarily shrimp—on the international market.!®

Because of the limits of marine fisheries, aquaculture is gain-
ing attention as an alternative source of fish and other marine
products. In general, however, aquaculture serves as a distrac-
tion from facing the limits of marine fisheries. Policy makers
may be tempted to assume that we can make up for mistreating
the oceans and small-scale fishers by farming fish. As men-
tioned earlier, farmed fish have been the most rapidly expand-
ing portion of the world fish supply in the last 10 years. But their
contribution to the welfare and nutrition of coastal people who
have traditionally relied on marine fisheries has been mini-
mal.'™

For instance, the marine aquaculture industry has made
extraordinary efforts to increase the supply of such high value
species as shrimp. Despite the fact that the wild catch has stag-
nated around the world, the shrimp supply has continued to
grow because of aquaculture. The shrimp farming industry was
producing about 500,000 tons per year by the end of the 1980s,
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[TABLES |
Yop 10 Increases in the Marine Catch, 1970-1989

Species Increase Valuve
(million tons) (19895/1on)

Japanese pilchard 4.7 203
South American pilchard 4.3 90
Peruvian anchovy 3.7 90
Chilean jack mackerel 3.4 90
Alaska pollock 1.7 331
Sandeel 0.8 90
Skipjack tuna 0.7 1,700*
European pilchard 0.6 150**
Yellowfin tuna 0.5 1,700*
Scad 0.4 n/a

Source: FAO.

Note: Atlantic cod, an average-value table fish, is worth about $1,000 per ton.
* Average price for tuna. **Average price for pilchard.

about one-quarter of the total shrimp supply. Similarly, salmon
aquaculture was producing about 250,000 tons per year of this
high-value species by the end of the 1980s: again, about one-
quarter of total production.!®

A rapidly growing industry, saltwater aquaculture has large-
ly fueled exports. Expanding marine fish farming will do little to
meet the needs of the people who are poised to lose as the wild
marine supply tightens. An increasingly common practice, in
fact, is to catch marine fish-and use them as feed for farmed fish.
If a person can’t outbid a fish raised in a pond for a fish caught
in the sea, how can that person then hope to afford the raised
fish? Some fishers who sell feed go so far as to use fine-mesh nets
to make a clean sweep—biomass fishing. Everything caught is
ground up and fed to farmed fish, thus reducing the supply of
food fish for local fishers.

Theoretically, aquaculture could employ fishers who lose
their jobs, but fish farming involves a quite different set of skills.
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Furthermore, the logical alternative for coastal fishing commu-
nities is marine aquaculture, which is predominantly tied into
the commercial sector. On Java, intense competition in the
coastal aquaculture sector fueled consolidation. Many small-scale
fish farmers had to sell out as input prices rose, land prices rose,
and large-scale fish farms started to underbid them. As owner-
ship became more concentrated and the number of absentee
owners increased, fewer workers were employed to raise the
same quantity of fish.'*

Marine aquaculture is also a major cause of coastal habitat
destruction, which undermines marine fisheries. Worldwide, one
of the major reasons people cut down mangrove forests—half of
which have been destroyed worldwide—is to make artificial
shrimp ponds. But, as discussed above, coastal wetlands are
essential nurseries for wild fisheries, and this destruction direct-
ly undermines marine fishing. In Honduras, tension between
shrimp fishers and shrimp farmers has led people on both sides
to arm themselves; some believe that a conservation-minded fish-
er was murdered by vigilantes hired by shrimp farmers. Similar
conflicts over shrimp farming have flared up around the world."”

As well as coastal habitat destruction, shrimp farming and
other forms of marine aquaculture have contributed to coastal
water pollution, the introduction of alien species and new dis-
eases, and the loss of genetic diversity in wild populations.'®

For the purpose of feeding needy people while protecting the
environment, freshwater aquaculture holds more promise than
marine farming. Freshwater fish farms produce less expensive
species such as carp and tilapia, which lower-income people
are more likely to be able to afford to buy. Carp production in
particular has soared in the past two decades. Furthermore,
fish farmers have developed farming systems that integrate fish
ponds with crop production, so that waste from the ponds fer-
tilizes crops instead of causing pollution. In the Mampong
Valley in eastern Ghana—an area characterized by depleted
soils, hillside or terraced agriculture, and seasonal rainfall—
small farms have benefitted from building fishponds on their
marginal and unused land areas. In Vietnam’s Mekong Delta,
freshwater prawn aquaculture has flourished in integrated systems
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Top 15 of 122 Exclusive Economic Zones (EEZs)

Portion of

Country Marine Area Total EEZ
$0. nm percent

USA 3,107,000 10
France 2,100,000
Australia 1,854,000
New Zealand 1,792,800
Indonesia 1,577,300
USSR (1991} 1,309,500
Japan 1,126,000
Brazil 924,000
Canada 857,000
Mexico 831,500
Kiribati 770,000
Chile 667,300
Norway 590,500
India 587,600
Philippines 551,400

NNMNNNMNNWWWAAMOGO ON

U
0

Subtotal 18,645,900
(Top 15 EEZ Areas)

Total 31,464,400 100
{122 EEZ Areas)

*All EEZ areas together total less than 10 percent of the oceans’ surface, but
contain virtually all the prime fishing grounds.

Note: As of February 1992, 122 coastal states had claims for EEZs extending
beyond a 12 nautical mile {nm) territorial sea.

Source: Judith Fenwick, Infernational Profiles on Marine Scientific Research
(Woods Hole, Mass.: Woods Hole Oceanographic Institution, 1992.)

bined marine jurisdictions give them significant control over the
Pacific Ocean. The island nation of Kiribati, for instance, has the
world’s eleventh largest EEZ—1,126 times its land area. Because
of their extensive legal jurisdiction, these island nations were a
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major force behind the international ban on driftnetting, the
wasteful fishing practice that entangles birds, marine mammals
and other non-target species in enormous nets. The regional
organization, the South Pacific Forum, advanced the issue by
banning the use, possession, and transit of driftnets longer than
2.5 kilometers in the waters and territory of member Pacific
island nations. The Forum then helped bring the issue before the
United Nations, which enacted an international moratorium
on driftnets that went into effect on December 31, 1992.

The EEZ system added fuel to the ongoing dispute between
Argentina and Great Britain over the Falkland, South Georgia,
and South Sandwich islands. The contested islands give Britain
control of a portion of the rich squid fishing grounds on the
Patagonia continental shelf in the southwestern Atlantic.
Licenses to Japanese, Taiwanese, and Korean fishing vessels
around the Falkland Islands bring in $45 million per year, more
than any other source of revenue."

The Law of the Sea officially goes into force in November
1994, But it remains vague on the matter of fishing the high seas
outside the EEZ limits. For example, small portions of Canada’s
Grand Banks extend more than 200 nautical miles into the
Atlantic. The Canadian government accuses foreign fishers who
work these waters of depleting cod stocks. In one case, Canadian
enforcement officials boarded and seized a trawler, the Kristina
Logos, despite the fact that the boat was 45 kilometers outside
Canada'’s EEZ."*¢

The Kristina Logos had taken advantage of the most signif-
icant fisheries loophole in the Law of the Sea: a dearth of enforce-
able restrictions on fishing on the high seas. Regional fishing
agreements cover various high seas fisheries, including the one
outside the Grand Banks, but these lack teeth beyond the power
of diplomacy. If a country does not wish to comply with restric-
tions imposed by an agreement, it can refuse to participate, as
Norway did with the whaling moratorium; or it can simply
quit, as Iceland quit the International Whaling Commission.
When the home nation of a vessel enters into a regional agree-
ment that might restrict fishing, the vessel’s owners can avoid the
restrictions by adopting a flag of convenience—a flag of a non-
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(TABLE 7
International Conflicts over Fishing Grounds

Region

Northwest
Atlantic

Northeast
Atlantic

Atlantic
Ocean

Southwest
Atlantic

West African
Coast

Namibian
Coast

Southeast
Asia

North

Pacific

North
Pacific

Global

Conflict

Canada’s Grand Banks extend beyond the 200-nauti-
cal-mile EEZ. Ships with flags of convenience fish
depleted cod stocks outside the EEZ. (See fext.)

Various disputes over fisheries between Greenland,
Norway, Iceland, Great Britain, and other European
Union nations. Also arguments within European Union
over trade and fishery policy.

High seas competition for dwindling bluefin and other
tuna stocks. Members of the International Commission
for the Conservation of Atlantic Tunas in conflict with
non-members. {See text.)

Argentina and Britain contest the Patagonia Shelf,
which extends from Argentina past the Falkland
Islands. {See text.) European and Asian nations also
fish the shelf beyond the EEZs.

European Union, Eastern European, and former Soviet
fleets have heavily fished the rich continental shelf,
causing with the coastal nations.

Spanish and other foreign fleets overfished the fertile
Benguela current. After gaining independence in
1990, Namibia osserteg its authority and cut quotas
drastically.

China, Taiwan, Vietnam, Malaysia, the Philippines,
and Brunei assert conflicting claims over the South
China Sea.

Foreign fleets have heavily fished the “Donut Hole” in
the Bering Sea between the EEZs of Russia and the
United States. The United States, Russia, China, Japan,
Korea, and Poland have tentatively agreed to halt fish-
ing in the area.

The “Peanut Hole” in'Russia’s EEZ in the Sea of
Okhotsk has been heavily fished by Korean and
Chinese fishers, as well as vessels tying flags of con-
veience, particularly Panamanian.

United Nations moratorium in effect on driftnets longer
than 2.5 kilometers. Most nations have reduced drig-
netting, but a few reportedly continue and ltaly is using
50 ki%mefer nets in the Mediterranean.

Source: Worldwatch based on sources in endnote number 119.
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ply encourage fishers to move to other fishing grounds or species
that are not yet overexploited, then the vicious cycle of reach-
ing out to new fisheries and depleting them may continue.’”

The basic tenets of fishery management were developed over
thousands of years by traditional cultures who relied on fish
for food. In many traditional Pacific island and Southeast Asian
coastal cultures, for instance, limited access was an integral part
of maintaining the productivity of coral reef fisheries, which are
highly vulnerable to overfishing. Typically, a master fisher
would regulate fishing with closed seasons, restricted areas, size
limits, species restrictions, quotas, and equipment regulations—
all of which prevented overfishing and allowed reef species to
repopulate. Breaking the taboos against overfishing could lead
to expulsion from the community or death.'?

Most of these restrictions still form the basis of fisheries
management. The indispensable element all too often lacking
today is local, community-based control. Fishers readily sub-
vert management systems that do not involve them. In addition
to outright illegal methods of enlarging their catch, fishers bend
the rules by increasing their fishing capacity with bigger boats,
nets, and so on. They get around limits on boat length by buy-
ing wider boats. In fisheries with restricted boat length, the
boats become almost as wide as they are long.

Short of Orwellian monitoring, centralized management
fails. Examples of successful management involve a high level
of fisher and community involvement. In Maine, the lobster
fishers developed their own effective system of limited access
without any government involvemnent. Each local harbor has its
own territory, which is further subdivided among the lobster fish-
ers. The system'’s success is based on the tight-knit communities.
The rules are taken so seriously that violence occasionally flares
when fishers break them.'”

Japan manages its coastal fisheries under a two-tiered system
with roots in village customary law of the feudal era. During the
Edo Period, from 1603 to 1867, the nation developed detailed
fishing regulations and institutionalized its system of local sea
tenure. For example, seaweed harvesting was banned during
spawning season to protect the fish eggs attached to seaweed, gill
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nets for bottom species were outlawed, and night fishing with
torches was limited during the mid-1800s. As the government
of Japan became increasingly centralized, local communities
nevertheless continued to control coastal fisheries. Japan passed
the national Fisheries Law in 1901 to formalize the existing sys-
tem of control and access through the Fishing Cooperative
Associations (FCAs).'*

Essentially, the FCA owns the local fishing grounds; all mem-
bers have a share just as a stockholder owns a share of a com-
pany. The FCAs form the link between the government and local
fishers. FCAs organize all coastal
fishers and enforce control over the
fisheries. To the extent that

Because the Japanese system is
grounded in the feudal past, it still a fishery
smacks of elitism. People without management
a family connection have a hard .
time entering fishing. But long- system gives fishers
time Japanese fishers are relatively a strong sense of

well-off, in sharp contrast with fish- ownership, fishers

ers in many parts of the world. .
And the basic two-tiered structure will have more of

of fisheries management—stable an incentive to

for hundreds of years—forms a steward the fishery
model promising for other coun-

tries as well. Higher levels of gov- for the long term.

ernment set guidelines, but local
people work out the details.’

Similarly, small-scale fishers in the Maluku Islands in
Indonesia have modified their traditional management system,
known as sasi, to adapt to changes brought by interaction with
commercial markets. Sasi combines management and spiritual
practices to maximize the catch. Beginning in the sixties, the
fishers began gathering trochus, a reef mollusk, to export the
shells to Italy, Japan, and other Asian markets for buttons and
pigments. Overharvesting in the eighties led to declines in
trochus catches, which the fishers blamed on failing to please
ancestral and environmental spirits. The government stepped
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whether enforcing the right of a community to bar outsiders and
manage its own fisheries, or more active regulation and patrolling.

In the Philippines, for instance, the government grants local
communities 25-year contracts to manage the adjacent coastline.
With the authority of the government behind them, several
communities have restored hundreds of hectares of mangroves,
established no-fishing zones, and limited fishing—with resulting
increases in the sustainable fish catch. When the communities
did not have government backing, commercial fishers
encroached on their territory.™

Developing countries often lack resources for management
and enforcement programs, however. Modern patrol boats can
be as hard to maintain as modern fishing boats, and managers
may lack expertise. In hopes of improving management, the
World Bank fishery program co-sponsored a management sym-
posium with the Peruvian Ministry of Fisheries in June 1992.
The meeting brought together fishers, scientists, government
officials and environmental activists. As an example of the
management cooperation possible, The Gambia in 1990 entered
into a joint patrolling agreement with China, under which
China helped halve the number of boats fishing for squid in
Gambia’s waters and greatly reduced poaching.'

Developing countries commonly establish a coastal zone
where only traditional, small-scale fishers may fish. But these
zones are vulnerable to encroachment and fishing further off-
shore by commercial fishers. In Sierra Leone, the catch of tra-
ditional fishers dipped significantly as commercial fishing inten-
sified. Greater control over offshore fishers would directly benefit
small-scale fishers.'**

Once a country decides how to manage its fisheries, the
next step is to make sure that financial incentives support the
overall strategy. All too often, governments subsidize overca-
pacity and overfishing even as fish catches decline. FAO esti-
mates annual subsidies to fishing to be on the order of $54 bil-
lion annually, more than two-thirds the value of the annual
marine catch.'*

In addition to subsidies, governments lose money they might
otherwise make from fisheries, since the depleted fisheries do not
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gone revenue could fund better fisheries management, includ-
ing enforcement to protect traditional fishing grounds from
encroachment. Some of the revenue could go to alternative
employment training in coastal communities, redistribution
costs, and fisheries research.'®

In addition to reducing overfishing through improved man-
agement, fisheries need to operate within the context of a com-
prehensive oceans policy. The two key components of such a pol-
icy are reducing the environmental effects of fishing, and reducing
the effects of broader environmental degradation on fishing.
Both parts would greatly benefit from fisher participation.

Bycatch and other waste are
the number one issues for reducing

the ecological effects of fishing. With 77 percent of

Because fishing varies widely, the marine pollution

tec@iques for reducing waste. are coming from land,
specific to each fishery. In shrimp
trawling, the fishing practice with and half the world

the highest bycatch rate, fishers population Living
have had excellent results with .
devices that keep out turtles and in the coastal zone,
other larger species. In the United these waters are
States, shrimp fishers off the north- subject to
east coast originally resisted using
the Nordmore grate because they
thought it would reduce their
catch. But then they discovered that it actually made shrimp
trawling more efficient because fewer unwanted species wound
up in the nets.”®

In Alaska, fishery managers are considering incentives for
fishers to devise their own methods for reducing waste. Under
a program called Harvest Priority, fishers who can document a
lower level of bycatch than the fishery average would receive the
right to additional fishing time or quota, depending on how the
fishery is managed. Harvest Priority would harness fishers’
knowledge and expertise without burdening them with gov-
ernment regulations.™°

degradation.
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tions in catch as the coast continues to attract—and the state
continues to permit—more petrochemical and other industrial
facilities. With the building of one new plastic manufacturing
plant, for instance, the state indefinitely prohibited nearby oys-
ter harvesting while monitoring the effects of the increased dis-
charge of chemical-laden wastewater.'*

Japan is the exception: Not only do fishing communities
control coastal fishing, they also have authority over coastal
development. If a company wants to build along the coast, the
local fishers have the right to block the plans or demand com-
pensation.'

Such power, however, is unheard of elsewhere in the world.
Nonetheless, fishing organizations are increasingly recognizing
the importance of protecting the marine environment. In the
Philippines, Honduras, and elsewhere, small-scale fishers have
worked for the conservation of mangrove forests and coral reefs.
In Mexico, fishermen in Lazaro Cardenas, one of the country’s
major ports, are organizing to try to prevent further deterioration
of their fishing grounds, which they claim began as the gov-
ernment encouraged industrial development in the area during
the seventies. Oil companies, steel factories, and fertilizer plants
have dumped untreated toxic wastes into the rivers and coastal
waters, destroying estuaries and decreasing their fish catch. The
fishers reached the limit of their tolerance when a Norwegian
ship carrying 9,000 tons of sulfuric acid spilled acid in the port,
was dragged out to sea, then washed up on the beach during
Hurricane Calvin. Eight months later, the ship remained
beached with an estimated 4,500 tons of sulfuric acid in its
hold. Fishers’ demands for compensation were denied, and the
only information the government issued was a 44-day prohibi-
tion on fishing near the ship. In protest, the fishers took over
the port. Twenty-four were jailed and three leaders were held;
the community received no compensation for the environ-
mental damage.'*

These issues of fishery management, however, are far from
new. People have known for thousands of years how to manage
fisheries for maximum sustainable yield. The most difficult
choices today are the political ones. Since the existing govern-

2, Clyde H. Farnsworth, “Canada Acts to Cut Fishingv by Foreigners: Will Seize
Boats Qutside Its Waters,” New York Times, May 22, 1994.

3. Maine lobster example from “There’s a Catch,” The Economist, September 18,
1993; Texas example from Sam Howe Verhovek, “Shrimpers Feel at Bay Over
Plant Expansion,” New York Times, June 20, 1993.

4. Regional analysis based on statistical data in the United Nations Food and
Agriculture Organization (FAO) fisheries database, FISHSTAT-PC, FAO Fisheries
Statistics Division, Rome, 1994.

5. Quote from FAO, Marine Fisheries and the Law of the Sea: A Decade of Change,
FAO Fisheries Circular No. 853 (Rome: 1993).

6. Canada has lost some 30,000 to 50,000 fishing jobs; New England is likely to
lose around 20,000 jobs from Elizabeth Ross, “Hard-Hit New England Fishermen
Receive Financial Aid,” Christian Science Monitor, March 23, 1994; U.S. Pacific
salmon fisheries have lost on the order of 60,000 jobs, from Mark Trumbull,
“Pacific Northwest Fisheries Shrink, Taking Thousands of Jobs Along,” Christian
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ment and fishing industry policies led to overcapacity and over-
exploitation, new perspectives are called for. Such perspectives
will largely come from community participation, not just from
small-scale fishers—who are typically outside the political
process—but also from public interest groups that raise issues of
equity, social stability, and environmental protection.

Given the overcapacity that exists today, few countries will
be able to avoid losing jobs. But they can orient their policies
so that job-losers number 1 or 2 million large- or medium-scale
fishers—or 5, 10 or 20 million small-scale fishers and the com-
munities they support. Because of the social consequences,
national governments would do well to help keep small-scale
fishers in business.

Fishers, regulators, and coastal communities are at a cross-
roads. If they continue on the current path, marine fisheries will
continue to decline, millions of fishers will lose their jobs, and
coastal communities and low-income consumers will suffer dis-
proportionately. If instead these groups combine forces to
improve fishery management, the oceans can continue to yield
fish-—and economic and social benefits—for centuries to come.

64 NET LOSS: FISH, JOBS AND THE MARINE ENVIRONMENT

per year, respectively, pork and beef production are second and third to marine
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(New York: W.W. Norton & Co., 1993).
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12. Ibid.
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western Europe had well-developed fishing technology, including barbed hooks and
traps, from Brian M. Fagan, People of the Earth: An Introduction to World Prehistory
(Boston: Little, Brown and Company, 1983); Baltic from James R. McGoodwin, Crisis
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15. The 9.9 percent of the ocean area that lies over continental shelves, and the
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