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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.4 

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 ~ceans.~ 

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 
a~ailable.~ 

Until the recent stagnation in 
the world catch, the supply of fish 
per person had been rising steadily. With fewer fish to 
Marine fishmg boomed after World llet in many of the 
War 11, increasing seafood available 
for consumers around the world world's fishing 
and far surpassing the catch from gro~fl&, fishem 
freshwater lakes and rivers. Today 
in Asia, an estimated one billion fear becoming 
people rely on fish as their prima- Scarcer than the 
ry source of animal protein, as do fish they seekm 
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.9 

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.1° 
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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, govem- 
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 poliaes 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.12 

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.13 

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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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.ls 

How much food can we pull from the oceans? The answer 
depends on what is considered worth catching. The primary pre 
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.16 

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 111,000 to 1/10,000 
the primary production. Needless to say, people share these 
sea creatures with other predators, from sharks to birds.17 

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 FA0 estimated that the marine environment could sus- 
tainably yield about 100 million tons of fish per year. In 1984 
an FA0 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.18 

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.19 
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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 mtaceans, and 
10 percent mollusks in 1991. The marine catch dwarfs the fresh- 
water catch-nly 6.4 million tons in 1989. (See Figure 

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 beginning to shrink. Only 
by reaching out to new fishing unlikely to reach 
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- managed. 
to-catch species, to less desirable 
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 197&becoming the 
world's single largest fish catch in the process.21 

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-115 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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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 yellow-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 eightiesz4 

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.2s 

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 tonsz6 

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.27 

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. 
FA0 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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Fishery Detlines of more than 100,000 tons, Peak Year 
to 1992 

Species Peak Peak 1992 
Year Catch Catch Decline Channe 

( . . . million tom. . . ) (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 2.7 -69 
Southern African pilchard 1968 1.7 0.1 1.6 -94 
Haddock 1969 1 .O 0.2 0.8 -80 

Peruvian anchovy* 1970 13.1 5.5 7.6 -58 
Polar cod 1971 0.35 0.02 0.33 -94 
Cape hake 1972 1.1 0.2 0.9 -82 
Silver hake 1973 0.43 0.05 0.38 -88 

Greater yellow croaker 1974 0.20 0.04 0.16 -80 
Atlantic redfish 1976 0.7 0.3 0.4 -57 
Cape horse mackerel 1977 0.7 0.4 0.3 43 
Chub mackerel 1978 3.4 0.9 2.5 -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 0.30 0.06 0.24 -80 
Japanese pilchard 1988 5.4 2.5 2.9 -54 

TOTALS: 51.48 21.77 29.71 -58 

Source: FAO. 

*The catch of the Peruvian anchovy hit a low of 94,000 tons 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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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.36 

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 nurn- 
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.38 

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 ovefihing. FA0 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.39 

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 5 million tons."0 

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 ec~system.~' 

Around the world, fishing has had a significant effect on 
wildlife. Before driftnetting was banned, driftnetters ensnared 
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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.48 

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.s0 

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 lddyi, 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.s1 

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 of salmon more than twice a week and calls 
on pregnant women, women who are breast feeding, and young 
children to forego fish altogethereS3 

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 d-th in wildlife and people. Organochlorines 
disrupt the endocrine system by mimicking natural hormones. 
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including the United States, health officials recommend that 
women of child-bearing age and small children never eat seafood 
raw. Some 50,000 to 100,000 people a year are hospitalized in the 
Pacific region because of toxic algal blooms. There are likely an 
even larger number of unrecorded cases throughout the tropics.57 

All too often monitoring for contamination is inadequate, 
and seafood that should not be eaten makes its way to the din- 
ner table. In the United States, where the Food and Drug 
Administration monitors seafood, risk assessment fails to take 
into account people who eat a large amount of seafood. The U.S. 
Environmental Protection Agency's water quality standards and 
risk asseSsments are based on consumption rates of one 8-ounce 
meal per month by a person weighing 150 pounds. This model 
was designed almost 20 years ago and vastly underestimates 
average consumption by women, people of certain ethnic 
groups, and rural and urban poor. Updating the standards to 
account for higher rates of consumption would lead to stricter 
permissible chemical standards in water and would better pro- 
tect the health of fish and the people who eat them. An esti- 
mated 20 percent of fish and shellfish consumed in the United 
States comes from subsistence .and recreational fishing (both 
fresh and marine), which does not receive even a rudimentary 
level of health-based inspecti~n.~~ 

Unlike coastal areas, offshore fisheries do not show direct 
signs of decline from habitat destruction and pollution. While 
heavy degradation of coastal areas might be significantly affect- 
ing offshore species, scientifically documenting the links is dif- 
ficult. Scientists have found high levels of PCBs, DDT, chlordane, 
and other contaminants in dolphins, seals, polar bears and 
other top predators. Chemicals can build to potentially toxic lev- 
els, but scientists have not conclusively proven that chemical pol- 
lution is behind recent mass die-offs of marine 

Perhaps the most serious pollution-related threat to offshore 
fisheries is the buildup of heat-trapping gases in the atmos- 
phere, Atmospheric concentrations of carbon dioxide and other 
greenhouse gases are increasing as the result of burning fossil 
fuels and destroying forests. Scientists project that changes in 
global climate could alter oceanic currents, displacing major 
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Comparisons Among Fishers by Stale of Operation 

Comparison Largescale Medium-Scale Small-Scale 

Number of fishers 
employed (million) 

Fishers employed per 
US $1 million investment 

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

Marine fish caught for human 15-20 
consumption 

(million metric tons) 

Marine fish caught for fish 10-20 10-20 Almost none 
meal, fish oil, etc. 

(million metric tons) 

By catch (million metric tons) 5-1 0 5-1 0 Almost none 

Annual fuel consumption 
(million tons) 

Fish per ton fuel 
(tons of fish) 

Source: Worldwatch Institute, based on FA0 and other sources in endnote num- 

ber 77. 

Note: Fishers are cotegorized according to the FA0 boat survey described in 
Marine Fisheries and the law 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 small-scale fishers diverge widely partly because they often 
make a living from various activities. 

*A few million small-scale fishers use non-motorized boots. 

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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boats to venture further and further away from shore. Small, 
powerful boats, miniaturized electronic equipment, and modern 
fishing equipment allow fishers to do the job of the larger ves- 
sels, even traveling hundreds of kilometers out to sea. They 
can also respond more rapidly to market fluctuations, making 
them more profitable. In the Mediterranean and the Persian 
Gulf, smaller boats are replacing the industrial fishing ships 
because of these factors.79 

Nonetheless, after years of rapid expansion in marine fisheries 
around the world, the current trend in country after country is 
toward consolidation-encouraging bigger boats and smaller 
fleets. Taiwan has stopped issuing licenses to boats smaller than 
1,000 tons and started a buy-back program for boats more than 
15 years old. Malaysia plans on using higher capacity, more 
modem boats-and in the process expects to cut the number of 
fishers from 100,000 to 60,000. The European Union has set 
annual targets for individual nations to reduce the number of 
fishing vessels. As part of Iceland's plan to improve the economic 
efficiency of its fisheries, the country has undertaken a plan to 
reduce its fishing capacity by 40 percent. In Canada, the Ministry 
of Fisheries imposed a quota system on one Nova Scotia fishery 
that led to the decline in the number of active boats from 455 
in 1990 to less than 170 in 1993. Japan has regulated offshore 
fishing since the end of World War 11, and has operated exten- 
sive buy-back programs resulting in the scrapping of thousands 
of boats. With declining fishing opportunities and profits, the 
government reduced the number of medium-sized trawlers oper- 
ating in the north Pacific from 97 to 54 in 1986. The remain- 
ing trawlers doubled their average individual catches, increasing 
their profits sha~ply.~ 

Although consolidation is arguably necessary in many cases, 
poorly considered programs can eliminate badly needed sources 
of employment, concentrating the benefits of the fishery in the 
hands of more privileged people. In the United States, a con- 
solidation program started in 1990 for the East Coast surf clam 
fishery did not involve crew members or address employment 
issues. In the course of two years, the number of boats dropped 
by 53 percent, and the amount of labor by an estimated one- 
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third. Employment would have fallen more if the boat owners 
had not already begun rotating crew between boats. At the 
bel3n"ing 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 fishmg 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 effiaent fishery nevertheless 
did not lower the price of dams-nor did it raise income for most 
of the remaining crew, despite lengthened working hours.82 

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 lTQ, such as restrict- 
ing the portion an individual or company may own, may help 
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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.98 

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.IM 

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.lol 
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Top 10 lncieases in the Marine Catch, 1970-1 989 

Species Increase Value 

(million tom) (1 989S/ton) 
Japanese pilchard 

South American pilchard 

Peruvian anchovy 

Chilean jack mackerel 

Alaska pollock 

Sandeel 

Skipiack tuna 

European pilchard 
Yellowfin tuna 

Scad 

Source: FAO. 

Note: Atlantic cod, an averagevalue 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 

A rapidly growing industry, saltwater aquaculture has large- 
ly fueled exports. wanding 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 fishand 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 he-mesh nets 
to make a clean sweepbiomass fishing. Everyhng 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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Top IS of 122 Exclusiwe Economic Zones (EEXs) 

Portion of 

Country Marine Area Total EEZ 
Qq. nml (percent) 

USA 
France 
Australia 
New Zealand 
Indonesia 
USSR (1 991) 

Japan 
Brazil 
Canada 
Mexico 
Kiribati 
Chile 
Norway 
India 
Philippines 

Subtotal 18,645,900 59 
(Top 15 EEZ Areas) 

Total 3 1,464,400 1 00 
(1 22 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, International 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 EFZ-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, 1992.114 

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.Il6 

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 enten 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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Japan-the major buyer of bluefins-proposed banning imports 
from non-ICCAT nations under the ICCAT system, but met 
with resistance from the European Union, which includes sev- 
eral non-ICCAT nations.Il8 

The basic tenets of freedom of the high seas, coupled with a 
tightening situation in world fisheries, have heightened inter- 
national tensions around the world. (See Table 7.) A major area 
of conflict invoIves straddling stocks-fishing grounds that 
extend beyond the 200 nautical mile limit. Straddling stocks are 
particularly common near continental shelves that thrust past 
200 nautical miles, such as Canada's Grand Banks and the 
Patagonia Shelf. Conflict also erupts over highly migratory 
stocks, particularly tuna, which range over large areas of the 
ocean. In both cases, a country may claim jurisdiction only if 
it can prove that the fish originate in its waters. Salmon, for 
example, may be claimed since they spawn inland in rivers, 
but other fish remain fair game to a l l . I l 9  

Conflicts over high seas stocks precipitated international 
negotiations at the United Nations beginning in July 1993. To 
date the negotiators have been unable to reach agreement. Two 
camps have formed-one primarily of countries with major 
fishing grounds who want a binding international treaty, and 
one mainly of nations with long-range fishing fleets, who want 
only a guideline.'" 

A regime to regulate fishing on the high seas would mean the 
end of the freedom of the seas doctrine, at least with regard to 
fishing. Just as the western frontier of the United States disap 
peared behind fences, the oceans will inevitably be divided up 
by diplomacy. A regime for regulating the high seas could take 
various forms: Rights to the oceans could be distributed among 
the nations of the world, or an international body could govern 
all fishing, or-the most likely resolution-all fishing vessels 
could be required to fly the flag of a nation that has signed 
regional agreements. The sticking point is membership: Could 
any country join? Long-time fishing nations complain that 
new entrants would divide the oceans into unrealistically small 
shares; developing countries fear being shut out because they 
have not yet built the capacity to fish the open oceans. 
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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 text.) 

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

High seas competition for dwindling bluefin and other 
tuna stocks. Members of the lnternational 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 b fish the s elf 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 aining independence in 
1990, Namibia asserte its authority and cut quotas 
drastically. 

i 
China, Taiwan, Vietnam, Malaysia, the Philip ines, 

China Sea. 
9 and Brunei assert conflicting claims over the outh 

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.Russia1s EEZ in the Sea of 
Okhotsk has been heavily fished b Korean and 

veience, particularly Panamanian. 
T Chinese fishers, as well as vessels lying flags of con- 

United Nations moratorium in effect on driftnets Ion er 
than 2.5 kilometers. Mort nations have reduced drif- 
nettin , but a few reportedly continue and Italy is using 
50 kiPometer nets in the Mediterranean. 

- - -  

Source: Worldwatch based on sources in endnote number 1 19. 
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Equity dictates the participation of all nations-either by 
being allowed to fish, or by receiving compensation if they 
choose not to. Successful precedents exist for such agreements. 
One of the first and most fruitful international agreements on 
the capture of marine life was the 1911 Convention for the 
Preservation and Protection of Fur Seals. Russia, Japan, the 
United States and Canada (represented by Great Britain) nego- 
tiated the agreement after uncontrolled hunting caused the seal 
population to plummet. The four signatory countries agreed to 
allow regulated hunting of the North Pacific fur seal only on spe- 
cific breeding islands. In return for giving up the right to hunt 
seals at sea, Japan and Canada each received 15 percent of the 
skins as compensation from the United States and Russia, which 
managed the seal hunt. Under this arrangement, the seal pop- 
ulation soared from 125,000 in 1911 to 2,300,000 in 1941.lZ1 

An alternative would involve expanding the EEZ concept. 
Here again precedent exists: The Law of the Sea specifies that 
even though the EEZ ends at 200 nautical miles, nations own 
exclusive rights to the mineral resources of the continental shelf 
out to 350 nautical miles. Extending the EEZ that far would 
cover a number of areas of existing conflict.'" 

While the debate continues, FA0 is working to improve 
international cooperation through other fora. The U.N. agency 
adopted a set of guidelines on reflagging at its annual meeting 
in November 1993. FA0 also convened a multinational panel to 
devise a code of conduct on responsible fishing, a draft of which 
was released in February 1994. Both of these documents are non- 
binding guidelines, since FA0 has no power over individual 
nations. But its expertise in world fisheries does give the body 
considerable credibility and stature. Further revision of the cen- 
turies-old concept of freedom of the seas may be slow in com- 
ing, despite FA03 efforts, but the combination of the obvious 
limits of the sea and the number of vessels trying to get a por- 
tion of the catch will keep pressure on the governments of the 
world until they act.lz3 
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in and banned the harvest in 1990. Over time, the local fishers 
modified sasi to take into account scientific notions of envi- 
ronmental dynamics-and lrochus gathering began again on a 
sustainable basis.'" 

Enforcement is aitical to the success of any management sys- 
tem. To the extent that a fishery management system gives 
fishers a strong sense of ownership, fishers will have more of an 
incentive to steward the fishery for the long term. For example, 
in the United States individual fishers often lease their own 
shellfish beds. Therefore close oversight is unnecessary because 
it is the individual fisher who stands to lose if he or she over- 
exploits it. Likewise) a community-based fishery can be self-polic- 
ing if the community is tight-knit and understands the ecology 
of the fishery. 

Market-based systems that give individual fishers a share in 
production (such as ITQs, discussed above) can also give fishers 
a long-term interest in the fishery. But if the fishing grounds lie 
far offshore, the species move around, and there are many fish- 
ers, any given fisher is likely to act as if in an open access system. 
Individual quotas can even make enforcement more difficult 
because fishers can fish when they want. With an open-ended 
season, fishers can get around the system by not reporting catch- 
es, so they can exceed their quotas, and by high-grading-dis- 
carding lower-value fish and keeping only the more valuable 
ones to maximize the value of their catch. A defined season can 
be easier to manage and lead to less abuse because enforcement 
officials know that fishing in a particular region is only allowed 
at certain times. Likewise, protection of closed areas, which 
can serve as undisturbed habitat for reproduction and growth, 
can be straightforward. On the other hand, clearly defined 
catch limits for each fisher remove the race for fish, which 
encourages fishers to overinvest in bigger, faster, higher capaci- 
ty boats to out-compete each other, and which is potentially clan- 
gerous and wasteful. 

Ultimately, fisheries are part of the public trust, and govem- 
ments have a responsibility to maintain them for future genera- 
tions. Ideal management systems would require little govem- 
ment participation, but there is always a role for the government, 
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yield as much as well-managed fisheries would. In Europe, lost 
revenue due to overcrowding of fisheries is estimated at $2.5 bil- 
lion annually. Economic analysis of Iceland's fishing industry 
indicated that the country could increase its gross national prod- 
uct by four percent by managing fisheries more effi~ient1y.l~~ 

Further, governments often forego potential royalties for 
the use of fishing grounds, which are after all a public resource. 
As in the management of grazing, logging or mining on public 
lands, fees can be an integral part of limiting exploitation and 
compensating the public for use of commonly held resources. At 
a minimum, fisheries should be self-supporting, the fees cover- 
ing management. If a community decides to take a market- 
based approach to its fisheries, the public can require fishers to 
pay for tradeable fishing rights, which would also eliminate 
windfall profits from giving away rights that can then be sold. 

In Australia, rents for the use of fishing grounds have ranged 
from 11 to 60 percent of the gross value of the catch, with a 
weighted average of 30 percent. In an innovative tradeable 
quota system, the Australian government takes a percentage of 
each fisher's allotment each year, which it then sells to cover 
management costs and to give new fishers the opportunity to 
enter the fishery.136 

Governments can adjust royalties according to social and 
conservation goals. For example, small-scale fishers could be 
exempt from payments. Fees for commercial fishers can increase 
as the stocks become more depleted. Many countries already 
charge foreign fishing vessels for access to their fishing grounds. 
Domestic charging is much less common. In the United States, 
licensing fees fail to cover the cost of fishery management, even 
for foreign vessels.137 

Countries may have rich marine resources from which they 
derive little benefit because of mismanagement, poaching, and 
corruption. After studying fisheries management in West Africa, 
Vlad Kaczynski at the University of Washington School of Marine 
Affairs concluded that foreign fishing fleets were essentially 
cheating poor nations. Guinea, for instance, received about 1 
percent of the value of the catch by foreign vessels, compared to 
25 percent royalties in many industrial countries. This fore- 
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Alaska fishery managers are also considering a system that 
requires fishers to fully utilize everything they catch. Currently, 
regulation itself fosters a large proportion of bycatch: Regulations 
often divide fisheries so that fishers have to throw back non-tar- 
get species-often dead or dying--even if they are commercial- 
ly valuable. Factory ships also discard species too big or too small 
for their automated equipment to handle. Full utilization pro- 
grams would encourage fishers like the shrimp trawlers to reduce 
their bycatch. Management would be more complicated under 
this system, but the potential for reducing waste makes full uti- 
lization a goal worth working toward.141 

General environmental degradation is also a threat to marine 
fisheries. As we have seen, 90 percent of the marine catch comes 
from the 10 percent of the oceans nearest the continents. With 
77 percent of marine pollution coming from land, and half the 
world population living in the coastal zone, these waters are sub- 
ject to degradation. Coastal habitat is particularly important 
because of its high productivity and the role it plays as the 
ocean's nursery. Some two-thirds of commercially caught marine 
fish spend part of their early, most vulnerable stages in coastal 
habitats. Pollution and habitat destruction affect fisheries direct- 
ly, and climate change has the potential to dramatically trans- 
form marine fisheries in a number of ways, ranging from altered 
oceanic currents to more severe storms.'" 

It is in fishers' interest to work for environmental protection 
of the ocean. Subsidies that encourage environmentally destruc- 
tive practices on land can affect their livelihoods. Water devel- 
opment subsidies, for instance, have led to the damming and 
diversion of rivers, ruining salmon and other diadromous fish 
habitat and causing catches to plummet. Subsidies for logging 
and agriculture can promote pollution of rivers, as well as the 
estuaries and coastal habitat on which many marine species 
rely. Subsidies for coastal development can lead to the direct 
destruction of coastal wetlands.'43 

Typically, fishers have little or no say in what happens to the 
waters they fish. Economic development typically takes prece- 
dence over fishing interests. On the Texas coast of the Gulf of 
Mexico, shrimp trawlers and oyster harvesters risk greater reduc- 
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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 ~astewater. '~~ 

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- 
pensat i~n. '~~ 

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. 'Itventy-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- 
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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. 
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