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INTRODUCTION
Overfishing can be defined in a number of ways. However, everything comes down to one
simple point: Catching too much fish for the system to support leads to an overall degradation to
the system. Overfishing is a non-sustainable use of the oceans.
Below are a few definitions in use by organizations and governments.
The practice of commercial and non-commercial fishing which depletes a fishery by catching so
many adult fish that not enough remain to breed and replenish the population. Overfishing
exceeds the carrying capacity of a fishery.
Catching too many fish; fishing so much that the fish cannot sustain their population. The fish
get fewer and fewer, until finally there are none to catch.
Fishing with a sufficiently high intensity to reduce the breeding stock levels to such an extent
that they will no longer support a sufficient quantity of fish for sport or commercial harvest.
Worldwide, fishing fleets are two to three times as large as needed to take present day catches of
fish and other marine species and as what our oceans can sustainably support. On a global scale
we have enough fishing capacity to cover at least four Earth like planets.
On top of the overcapacity many fishing methods are unsustainable in their own way. These
methods have a large impact on the basic functioning of our marine ecosystems. These
unselective fishing practices and gear cause tremendous destruction on non target species. By
catch discards and bottom trawling destruction are two examples of this.
Overfishing occurs when fishing activities reduce fish stocks below an acceptable level. This
can occur in any body of water from a pond to the oceans. The notion of overfishing hinges on
what is meant by an acceptable level of fishing. More precise biological and bioeconomic terms
define acceptable level as follows:
Biological overfishing occurs when fishing mortality has reached a level where the stock
biomass has negative marginal growth (slowing down biomass growth), as indicated by the red
area in the figure. (Fish are being taken out of the water so quickly that the replenishment of
stock by breeding slows down. If the replenishment continues to slow down for long enough,
replenishment will go into reverse and the population will decrease.)
Economic or bioeconomic overfishing additionally considers the cost of fishing and defines
overfishing as a situation of negative marginal growth of resource rent. (Fish are being taken out
of the water so quickly that the growth in the profitability of fishing slows down. If this

continues for long enough, profitability will decrease.) Resource rent is an economic term of
abnormal or supernormal profit which derives from the exploitation of natural resources. A
more dynamic definition of economic overfishing may also include a relevant discount rate and
present value of flow of resource rent over all future catches.Ultimately overfishing may lead to
resource depletion in cases of subsidized fishing, low biological growth rates and critical low
biomass levels. Particularly, overfishing of sharks has led to the upset of entire marine
ecosystems.
The ability of the fisheries to naturally recover also depends on whether the conditions of the
ecosystems are suitable for population growth. Dramatic changes in species composition may
establish other equilibrium energy flows that involve other species compositions than had been
present before (ecosystem shift). For example, remove nearly all the trout and the carp might
take over and make it nearly impossible for the trout to re-establish a breeding population.
Types of overfishing:
There are three recognized types of overfishing:
1. Growth overfishing
2. Recruit overfishing
3. Ecosystem overfishing
Growth overfishing is when fishes are harvested at an average size that is smaller than the size
that would produce the maximum yield per recruit. Thus making the total yield less than it would
be if the fish were allowed to grow to a reasonable size. Reducing fishing mortality to lower
levels and increasing the average size of the fishes harvested to a length that would allow
maximum yield per recruit.
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Recruit overfishing is when the mature adult (spawning biomass) population is depleted to a
level where it no longer has the reproductive capacity to replenish itself. There are not enough
adults to produce offspring. Increasing the spawning stock biomass to a target level is the
approach taken by managers to restore an overfished population to sustainable levels. This is
generally accomplished by placing moratoriums, quotas and minimum size limits on a fish
population.
Ecosystem overfishing is when the balance of the ecosystem is altered due to overfishing.
Declines in the abundances of large predatory species declines and in turn small forage type
species increase in abundance, causing a shift in the balance of the ecosystem towards smaller
species of fish.
Instances of Overfishing:
The number of endangered fishes in the United States continues to grow at a frightening rate.
From the time of the first Anglo-European settlement in the New World, one-fourth of all fish
species have become imperiled or gone extinct. The same holds true for one-half of freshwater
mussel species, one-third of native crayfish, and one-fourth of all amphibian species.

In many cases their numbers have been driven below critical levels by over-fishing. This has
occurred to the Atlantic cod of the North Atlantic, the salmon of the Pacific Northwest, and to
many species in estuaries near cities, such as rockfish and lingcod. Traditionally, fish populations
were believed to be almost fantastically resilient. In the beginning, there were so many fish that
people had trouble believing they could ever make a dent in their populations. A good example
of this was the Pacific salmon, which at one time provided an abundance of cheap and tasty
protein to residents of the West Coast. There are tales of salmon as big as a man, and so many
swimming at once in a stream that a person could walk across their backs to the other bank.
Atlantic cod, too, provided livings for fishing families in America for over two hundred years.
Fish Populations
This idea of resilient populations was in many ways made worse by population research
techniques which mathematically indicated that the harder a population was fished, the more
fishes the system would produce. There were several problems with this. First, the harder a
population is fished, the smaller the individuals become. This means fishermen must catch more
of them, wiping out any advantage of greater numbers.
Second, there is a critical level below which the population must not fall, else it will likely be
doomed to extinction. Over-fishing, to succeed, depends on total cooperation from commercial
interests as well as intimate knowledge of population numbers by scientists. We have learned,
tragically, that only rarely will commercial interests cooperate with management measures.
Basically, the race is on to scoop up as many fishes as possible in the shortest period of time.
Worse, we've learned that our best scientific techniques will not allow us to accurately project
populations, or even to accurately determine a current population. Over-fishing is not the great
idea it used to be--and without the ability to determine current populations, it has become
impossible to draw the line between sustainable fishing and over-fishing.
Finally, even when the line between over-fishing and sustainable fishing is accurately drawn, the
whole concept falls apart in the face of catastrophic events. When drought strikes, or a chemical
spill, or unseasonable weather, or a failure of a food source, or a disease, fishes need the extra
numbers in order to buffer the loss to their populations. Without the extra numbers, populations
sink below the critical levels. In short, there was a reason for the abundance of animals in a
healthy, undamaged environment. Without enough animals, populations can go extinct during
even the most minor of the periodic crises that nature provides.
Mitigation: Trying to Replace What's Gone
Mitigation is a popular strategy for managing endangered fish populations. Mitigation is the
process of trying to replace something that has been lost. When a commercial interest plans to
destroy an environment, for example to drain a marsh, build a dam, or build close enough to a
water body that its health will be endangered, environmental protection agencies are called in to
evaluate the situation and use federal and state law to assist endangered species.
Mitigation has been presented in these laws as a viable solution to any kind of development.
Therefore, in only rare cases is a commercial interest required to modify its plans in any way,

and almost never to cancel them. Instead, it spends money on mitigation. For example, a
company may drain and pave over a marsh that served as habitat for endangered species and a
resting stop for migrating birds, and replace it with an artificial pond ten miles away. In reality,
even when such effort and expense is made that the new artificial environment looks just like the
old to an inexperienced eye, it is nevertheless a sterile, lifeless environment that will be
incapable of supporting the wildlife of the environment that it replaces for many decades or even
centuries.
Legislation now requires rehabilitation of certain areas, e.g. creation of wetland. Wetland (or
other habitat) would be created to ―mitigate‖ or offset (compensate for) losses elsewhere.
Mitigation is really restoration in where the targeted habitat never existed. Compensatory
mitigation involves the creation of a habitat of equal size/value in trade for the loss/destruction of
existing habitat. In most cases, mitigation requires creating more habitat (2 to 1, 3 to 1) than what
is lost to development. The problem is the certain destruction of a vanishing habitat for the
uncertain promise of similar habitat, very contentious issue
Problems with Mitigation:
•
•
•

Often the local flow regime or sediment types are inappropriate for creating the new
habitat
To create a new habitat, the existing habitat, desirable or not, is destroyed
Mitigation can proceed at a site some distance from the damage

With present and forecast levels of the world population it is not possible to solve the overfishing
issue; however, there are mitigation measures that can save selected fisheries and forestall the
collapse of others.
In order to meet the problems of overfishing, a precautionary approach and Harvest Control Rule
(HCR) management principles have been introduced in the main fisheries around the world. The
Traffic Light colour convention introduces sets of rules based on predefined critical values,
which could be adjusted as more information is gained.
Habitat conservation
• Our tendency to be reactive instead of proactive is self-destructive and is contrary to the
essence of life: to maintain our existence.
• Both ocean and land conservation is important
•

Preserving habitats is essential to preserving biodiversity
Establishing protected areas
Zone Reserve Model
Marine Protected Areas and Marine Reserves
ex: NOAA Marine Sanctuary USA
Marine Reserves in New Zealand

NOAA’s Center for Coastal Fisheries and Habitat Research

A mission was undertaken which provides coastal managers with scientific information and
tools to make informed stewardship decisions about one of NOAA’s protected areas—the
Tortugas North Ecological Reserve. The Reserve was designated in July 2001 to protect and
preserve the diverse marine life and special habitats in critical areas of the Florida Keys National
Marine Sanctuary. In doing this, NOAA strives to balance society’s environmental, social, and
economic goals.
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The Reserve, located west of the Dry Tortugas National Park, has an area of 90 square nautical
miles. It includes the coral reefs of the Tortugas Banks and the soft-bottom habitats of the West
Florida Shelf. An ecological reserve is one type of marine zoning intended to protect habitats and
the species using those habitats – an element of marine spatial planning.
Monterey Bay National Marine Sanctuary
Monterey Bay National Marine Sanctuary is the largest national marine sanctuary and one of the
largest marine protected areas in the United States. Within the boundaries of the sanctuary is a
rich array of habitats, from rugged rocky shores and lush kelp forests to one of the largest
underwater canyons in North America. These habitats abound with life, from tiny microscopic
plants to enormous blue whales. The sanctuary is home to a diversity of species including marine
mammals, seabirds and shorebirds, sea turtles, fishes, invertebrates, and marine algae
Congressionally designated in 1992 as a National Marine Sanctuary for the purpose of resource
protection, research, education, and public use.
Includes bays, estuaries, coastal and oceanic waters
High diversity of flora and fauna including 33 species of marine mammals, 94 species of
seabird, 345 species of fishes, and numerous species of invertebrates and plants
Contains the Monterey Canyon, a submarine canyon that rivals the Grand Canyon in size

Contains an estimated 225 documented shipwrecks or lost aircraft and 718 historic sites
A new management plan for Monterey Bay National Marine Sanctuary was released in
November 2008, and it contains a number of management actions that will address current issues
and concerns. The plan stresses an ecosystem-based approach to management, which requires
consideration of ecological interrelationships not only within the sanctuary, but within the larger
context of the California Current ecosystem. It also makes essential an increased level of
cooperation with other management agencies in the region. The management plan includes
twenty-nine action plans that will guide the sanctuary for the next five to ten years.
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Channel Islands National Marine Sanctuary
Channel Islands National Marine Sanctuary contains spectacularly rich and diverse marine life.
With a variety of habitats including kelp forests, sandy bottom, and open ocean, it is home to

diverse fish and invertebrate communities, serves as part of the migratory route of whales, and as
feeding and breeding grounds for seabirds and marine mammals. Located offshore of Southern
California, the sanctuary is adjacent to the growing counties of Ventura and Santa Barbara, and
not far from the heavily populated Los Angeles metropolitan area, bringing to it a variety of
recreational and commercial human activities, including diving, kayaking, fishing, boating,
wildlife viewing, and shipping.
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The Chumash were the first people to inhabit the Channel Islands.
The islands were first visited by Europeans in 1542.
In the 1800s the islands served as a location for sea otter, seal, and sea lion hunting.
Subsequently, the land was cultivated for ranching and farming purposes.
The sanctuary was designated on Sept. 22, 1980, and encompasses 1,470 square statute
miles (1,110 square nautical miles).
In 2003, 12 marine protected areas were designated by the California Department of Fish
and Game Commission.
In 2007 several of the marine protected areas were extended to the federal boundary and
one new area was created.
Numerous shipwrecks are located in waters surrounding the islands.
The sanctuary is an important area for recreational and commercial use, including diving,
kayaking, fishing, boating, wildlife viewing, shipping transit, and research.
The sanctuary contains a network of marine zones established in state waters in 2003 and
extended to the federal boundary in 2007 that will help protect these valuable resources. These
marine zones now include 11 no-take zones (also called marine reserves) and two marine
conservation areas where some fishing is allowed. In addition, a new management plan for the
Channel Islands sanctuary was released in 2009; it recommends a number of management
actions that will address concerns of resource protection and management. The plan stresses an
ecosystem-based approach to management that requires consideration of ecological
interrelationships not only within the sanctuary, but within the larger context of the Santa

Barbara Channel. Specific management recommendations include an improved water quality
monitoring program, actions to reduce vessel discharges, and directed research on emerging
issues.
Overfishing can be viewed as a case of the tragedy of the commons; in that sense, solutions
would promote property rights, such as privatization and fish farming.
According to recent research on the British Columbia halibut fishery, where the commons has
been at least partly privatized, substantial ecological and economic benefits have resulted. There
is less damage to fish stocks, the fishing is safer, and fewer resources are needed to achieve a
given harvest.
Another possible solution, at least for some areas, is fishing quotas, so fishermen can only legally
take a certain amount of fish. A more radical possibility is declaring certain areas of the sea ―nogo zones‖ and make fishing there strictly illegal, so the fish in that area have time to recover and
repopulate.
Controlling consumer behaviour and demand is a key in mitigation action. Worldwide a number
of initiatives emerged to provide consumers with information regarding the conservation status
of the seafood available to them. The Guide to Good Fish Guides lists a number of these.
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