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Marine  Conservation Science and Policy Service 
learning Program  

Fishing is the activity of catching fish. Fish are normally caught in the wild. Techniques 
for catching fish include hand gathering, spearing, netting, angling and trapping. The 
term fishing may be applied to catching other aquatic animals such as molluscs, 
cephalopods, crustaceans, and echinoderms. The term is not normally applied to 
catching aquatic mammals, such as whales, where the term whaling is more 
appropriate, or to farmed fish. 

Module  4: Marine Issues  

 

Sunshine State Standard  
 
SC.912.N.1.1, SC.912.N.1.4, SC.912.E.7.4, 
SC.912.L.14.3, SC.912.L.14.7, SC.912.L.14.8, 
SC.912.L.14.10, SC.912.L.15.2, SC.912.L.15.13 
 

 

Objectives  

Students will: 

¶ Experience the ñtragedy of the commonsò as it relates to fishing resources.  

¶ Consider social, environmental, and economic impacts of overfishing.  
¶ Identify sustainable fishing practices.  
¶ Carry out group simulations of common fishing methods and assess why these 

methods and sharks' reproductive biology are together contributing to a rapid 
decline in shark populations. 

¶ Investigate coastal marine communities; 

¶ Identify the benefits that seagrass provide to the environment; 

¶ Describe the proper way to collect organisms for scientific observation 

¶ Observe and compare the characteristics of different organisms and the 
adaptations that allow them to live in the area they were collected 

 

 

Section 2: Fishing and Bycatch  
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Vocabulary  
 
Adaptation- the features of an organism that allow it to survive in a particular area 
 
Benthic- organisms that live on the seafloor 
 
Biodiversity- describes the variety or number of species that exists in an area 
 
Bycatch- Harvest of fish or shellfish other than the species for which the fishing gear 
was set. Examples are blue crabs caught in shrimp trawls or sharks caught on a tuna 
longline. Bycatch is also often called incidental catch. 
  

Gill net- A type of fishing net that catches fish by their gills or gill covers.  

Habitat- a specific place where a community of organisms live that provides everything 
those organisms need to survive 
 
Invertebrate- an organism that has no backbone 
 
Longlining- A type of commercial fishing which uses hundreds of baited hooks on a 
line that can be many miles long.  

Mangroves- salt-tolerant trees that grow in coastal habitats 
 
Seagrass- flowering, marine plants that live completely underwater 
Sustainability- Meeting the needs of the present without compromising the ability of 
future generations to meet their own needs, or the health of the planet.  
 
Sustainable Fisheries Act- The 1996 amendments to the Magnuson-Stevens Fishery 
Conservation and Management Act that imposed new requirements for federal fishery 
managers to prevent overfishing, rebuild overfished stocks, reduce Bycatch, and protect 
essential fish habitats.  

Sustainable fishery- a fishery that is managed so that it can continue long-term, into 
the future without depleting either the targeted fish or other marine resources.  

Tragedy of the commons- A metaphor used to illustrate the conflict between individual 
interests and the common good. The term was popularized by Garrett Hardin in his 
1968 Science article "The Tragedy of the Commons."  

Trawl nets- A conical fishnet dragged through the water or, in the case of bottom trawl, 
along the seafloor. This is one of the most destructive types of fishing equipment. 

Vertebrate- an organism that has a backbone 
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Background  
 
Introduction 
Although humans live mostly on land, 
the Earth is truly a water planet.  In 
our solar system, the ñblue planetò is 
unique, covered with seemingly 
endless oceans.  These deep ocean 
stretches give us food, trade items, 
trade routes, recreation, and 
entertainment.   From surfers to 
developers, people are drawn to 
ocean shores.  Everyone wants to 
see the latest natural treasure 
washed up from the depths. 
 
Nearly 72% of the Earthôs surface is covered by oceans.  The oceans hold 
1,300,000,000 km3 of water. So it should come as no surprise that the interaction 
between global climate and the oceans has fascinated scientists for years. 

 
 The work of French oceanographer and undersea biologist 
Jacques Cousteau opened up the unseen ocean depths 
world to everyone.  Cousteau invented the equipment that 
made ocean exploration possible.  SCUBA (self-contained 
underwater breathing apparatus) and the iron lung allowed 
divers to reach depths previously impossible.  Today, SCUBA 
diving is probably at its all time high as a recreational sport.  
More and more people are fascinated by the complex and 
beautiful world beneath the waves.   

 
 

Yet even with all the sophisticated 
instrumentation that scientists and 
oceanographers possess today, 
the ocean still keeps many of its 
secrets.   
 

Oceans 

An ocean is a major body of 
saline water, and a principal 
component of the hydrosphere. 
Approximately 71% of the Earth's 

http://en.wikipedia.org/wiki/Seawater
http://en.wikipedia.org/wiki/Hydrosphere
http://en.wikipedia.org/wiki/Earth
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surface (an area of some 361,000,000 square kilometers (139,000,000 sq mi)) is 
covered by ocean, a continuous body of water that is customarily divided into several 
principal oceans and smaller seas. 

More than half of this area is over 3,000 meters (9,800 ft) deep. Average oceanic 
salinity is around 35 parts per thousand (ppt) (3.5%), and nearly all seawater has a 
salinity in the range of 30 to 38 ppt. Scientists estimate that 230,000 marine life forms of 
all types are currently known, but the total could be up to 10 times that number.  

Fisheries 

Generally, a fishery is an entity engaged in raising 
and/or harvesting fish, which is determined by 
some authority to be a fishery According to the 
FAO, a fishery is typically defined in terms of the 
"people involved, species or type of fish, area of 
water or seabed, method of fishing, class of boats, 
purpose of the activities or a combination of the 
foregoing featuresò. The definition often includes a 
combination of fish and fishers in a region, the 
latter fishing for similar species with similar gear 
types.  

A fishery may involve the capture of wild fish or 
raising fish through fish farming or aquaculture. 
Directly or indirectly, the livelihood of over 500 
million people in developing countries depends on 
fisheries and aquaculture. Overfishing, or taking of 
fish beyond sustainable levels, is reducing fish 

stocks and employment in many world regions. 

The term "fish" 

¶ In biology ï the term fish is most strictly 
used to describe any animal with a 
backbone that has gills throughout life and 
has limbs, if any, in the shape of fins.  Many 
types of aquatic animals commonly referred 
to as fish are not fish in this strict sense; 
examples include shellfish, cuttlefish, 
starfish, crayfish and jellyfish. In earlier 
times, even biologists did not make a distinction - sixteenth century natural 
historians classified also seals, whales, amphibians, crocodiles, even 
hippopotamuses, as well as a host of aquatic invertebrates, as fish.  

http://en.wikipedia.org/wiki/Surface
http://en.wikipedia.org/wiki/World_Ocean
http://en.wikipedia.org/wiki/Sea
http://en.wikipedia.org/wiki/Salinity
http://en.wikipedia.org/wiki/Parts_per_thousand
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¶ In fisheries ï the term fish is used as a 
collective term, and includes mollusks, 
crustaceans and any aquatic animal which is 
harvested. The strict biological definition of a 
fish, above, is sometimes called a true fish. True 
fish are also referred to as finfish or fin fish to 
distinguish them from other aquatic life 
harvested in fisheries or aquaculture.  

Types 

Fisheries are harvested for their 
value (commercial, recreational or 
subsistence). They can be saltwater 
or freshwater, wild or farmed. 
Examples are the salmon fishery of 
Alaska, the cod fishery off the 
Lofoten islands, the tuna fishery of 
the Eastern Pacific, or the shrimp 
farm fisheries in China. Capture 
fisheries can be broadly classified as 
industrial scale, small-scale or 
artisanal, and recreational. 

Close to 90% of the worldôs fishery catches come from oceans and seas, as opposed to 
inland waters. These marine catches have remained relatively stable since the mid-
nineties (between 80 and 86 million tonnes). Most marine fisheries are based near the 
coast. This is not only because harvesting from relatively shallow waters is easier than 
in the open ocean, 
but also because 
fish are much more 
abundant near the 
coastal shelf, due 
to coastal 
upwelling and the 
abundance of 
nutrients available 
there. However, 
productive wild 
fisheries also exist 
in open oceans, 
particularly by 
seamounts, and 
inland in lakes and 
rivers. 
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Most fisheries are wild fisheries, but increasingly fisheries are farmed. Farming can 
occur in coastal areas, such as with oyster farms, but more typically occur inland, in 
lakes, ponds, tanks and other enclosures. 

There are species fisheries worldwide for finfish, mollusks and crustaceans, and by 
extension, aquatic plants such as kelp. However, a very small number of species 
support the majority of the worldôs fisheries. Some of these species are herring, cod, 
anchovy, tuna, flounder, mullet, squid, shrimp, salmon, crab, lobster, oyster and 
scallops. All except these last four provided a worldwide catch of well over a million 
tones in 1999, with herring and sardines together providing a harvest of over 22 million 
metric tons in 1999. Many other species are harvested in smaller numbers. 

What is a commercial fishery? 
 
A commercial fishery is the industry of catching a particular fish species or other marine 
species for profit. Commercial fisheries exist throughout the world. 
 

What is the status of our fisheries? 
 
Although humans have exploited 
marine species for millennia, 
advances in technology over the 
last few decades have greatly 
altered the way humans exploit 
fisheries. Overfishingðfishing 
faster than the fish can replenishð
is now the greatest threat to marine 
biodiversity. Today, thirteen of the 
planetôs fifteen major oceanic 
fishing areas are now fished at or 
beyond capacity. The problem has 
grown to such proportions that the 
populations of some fished 
species, such as haddock and 
bluefin tuna, have been decimated. 
 

Is fish farming a better alternative? 
 
With a growing world population and marine fisheries in decline, fisheries experts have 
long hoped that aquaculture might one day take up the slack. In some ways it already 
is, but a growing number of marine scientists believe that parts of the industry may 
instead contribute to the further decline of marine resources. The intense controversy 
pertains to which species are being farmed and how they are being farmed. Salmon, 
shrimp and tuna are examples of carnivorous animals that must be fed other fish. Most 
farms raising these species ultimately consume more fish than they produce. The profit 
motive also inclines many farms to implement large-scale, industrial practices that can 
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result in pollution, the destruction of 
marine habitat, and a tendency to 
generate diseases that pose a risk to both 
wild fish and consumers. 
 
In order to be truly sustainable, 
aquaculture operations need to operate in 
ways that do not harm marine ecosystems 
or coastal communities; that neither 
consume more resources than they 
produce. In China, millions of people 
depend on farms that raise carp, an 
herbivorous fish that requires no fishmeal. 
Carp are omnivorous species like catfish 
and tilapia that can be farmed with very little need of fishmeal or fish oil. Farms that 
raise shellfish like abalone, clams, oysters and mussels also produce a net gain in 
protein for a hungry world. These kinds of aquaculture are best suited for truly taking 
pressure off our over-exploited oceans. 
 

Whatôs the big deal? 
 
For human populations, fishing has long been a way of life, a source of food and 
income. It is the livelihood for some 200 million people worldwide. Approximately 
20 percent of the animal protein consumed by humans is derived from fish. Since living 
marine resources continue to be overexploited by an industry too large for the resources 
available, many fisheries are collapsing. This means species are declining, a major 
world food source is being put at risk, jobs are being lost, and ecosystems are 
inalterably changing. 
 

Fishing Methods  

There are many fishing 
techniques or methods for 
catching fish. The term 
can also be applied to 
methods for catching other 
aquatic animals such as 
molluscs (shellfish, squid, 
octopus) and edible 
marine invertebrates. 

Fishing techniques include 
hand gathering, spear 
fishing, and netting, 
angling and trapping. 
Recreational, commercial 
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and artisanal fishers use different techniques, and also, sometimes, the same 
techniques. Recreational fishers fish for pleasure or sport, while commercial fishers fish 
for profit. Artisanal fishers use traditional, low-tech methods, for survival in third-world 
countries, and as a cultural heritage in other countries. Mostly, recreational fishers use 
angling methods and commercial fishers use netting methods. 

There is an intricate link between various fishing techniques and knowledge about the 
fish and their behavior including migration, foraging and habitat. The effective use of 
fishing techniques often depends on this additional knowledge.  

 

 

 

 

 

 

 

Trawls 

Trawling is one of the most common methods of fishing in the world. Trawling involves 
towing one or more trawl nets behind a boat or in between two boats, either through the 
water column or along the oceanôs floor. Trawl nets are usually shaped like a cone or 
funnel with a wide opening to catch fish or crustaceans and a narrow closed end called 
a cod-end. Trawls can be used in water of various depths down to around 3000m, and 
nets differ by their mesh size. 
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Demersal trawl 

There are two basic types of 
trawls used in Commonwealth 
fisheries: demersal trawls and 
midwater trawls. Demersal 
trawls are used to catch fish or 
prawns that live on the bottom 
of the ocean. Trawlers targeting 
finfish often use one net (this is 
called a single trawl) or two 
nets (twin trawl), whereas 
prawn trawlers may use a twin-
rig (towing two nets) or quad-rig 
(towing four nets). Both 
demersal and midwater trawls 
use otterboards to keep the 
mouth of the net open. 

 

Midwater trawl 
 
There are two basic types of 
trawls used in Commonwealth 
fisheries: demersal trawls and 
midwater trawls. Midwater 
trawls fish in the water column 
and are used to catch a 
variety of pelagic fish species. 
Some fisheries may use 
paired trawls, where two 
boats pull one net. Midwater 
trawl nets may incorporate 
acoustic technology to tell the 
skipper the position of the net 
in the water column, the 
opening/spread of the net and 
the volume of fish entering the 

net. Additional instruments on the net can record the speed at which the net is traveling. 
Both demersal and midwater trawls use otterboards to keep the mouth of the net open. 
 

Seines 
 

Seine nets are usually long flat nets like a fence that are used to encircle a school of 
fish, with the boat driving around the fish in a circle. Purse seine and Danish seine nets 
are used in Commonwealth fisheries. 
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Purse Nets 
In a purse seine the top of the 
net is floated at the oceanôs 
surface and the bottom of the 
net is held under the water by 
lead weights. A wire that is 
threaded through the bottom 
of the net can be tightened to 
close the bottom of the net 
trapping the fish inside. The 
net is then pulled in toward 
the boat and the catch is 
either pumped or lifted out 
with small nets or the whole 
net is brought aboard. 
 

 

 

Danish seine 
 

Danish seines are similar to a 
small trawl net but more 
simply constructed with no 
otterboards and very long 
warps ï the boat drags the 
long wire warps and the net 
around the fish and the action 
of the warps herd fish towards 
the central net. 
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Bottom set gillnet 
 

Gillnets are long rectangular 
panels of netting with 
diamond-shaped mesh that 
are held vertically in the water 
column and anchored either 
so that the net touches the 
bottom or so it is suspended 
above the ocean floor. Fish 
swim into the net and are 
entangled by the gills, fins 
and spines. The nets are kept 
vertical by the floats along 
the top and weights along the 
bottom. 
 
Only demersal gillnets 

(touching the oceanôs floor) are permitted in Australia, and are used by one 
Commonwealth fishery to catch school and gummy sharks. 
 

Longlines 
 

Longlines are set horizontally either on the ocean floor (demersal longlines) or near the 
surface of the water (pelagic longlines). Longlines can be tens of kilometres long and 
carry thousands of hooks. Baited hooks are attached to the longline by short lines called 
snoods that hang off the mainline. 
 

Demersal longline 
 

Demersal longlines are set 
horizontally on the ocean 
floor. They can be many 
kilometres long and carry 
thousands of hooks. Baited 
hooks are attached to the 
longline by short lines called 
snoods that hang off the 
mainline. Demersal longlines 
are anchored to the sea floor. 
 
Auto longlining is another 
type of longlining - it is 
basically demersal longlining 
except that some of the 
functions (for example baiting 
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the hook) are automated. 
 

Pelagic longline 
 

Pelagic longlines are set near 
the surface of the water. 
Longlines can be many 
kilometres long and carry 
thousands of hooks. Baited 
hooks are attached to the 
longline by short lines called 
snoods that hang off the 
mainline. Pelagic longlines 
are not anchored and are set 
to drift near the surface of the 
ocean with a radio beacon 
attached so that the vessel 
can track them to haul in the 
catch. Pelagic longlines are 
usually used to catch large 

tuna and billfish species. 
 
Dropline 
 

Droplines are similar to 
longlines but are set vertically 
either down underwater cliffs 
or just in the water column. 
They have a weight at the 
bottom, a series of hooks 
attached to snoods, and a 
float at the top of the line. 
They are not usually as long 
as longlines and donôt have as 
many hooks. 
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Squid jig 
 

Squid jigging can be carried 
out using either mechanically 
powered or hand operated 
jigs. Overhead lights 
illuminate the water and 
attract the squid which gather 
in the shaded area under the 
boat. Squid are caught using 
barbless lures on fishing lines 
which are jigged up and down 
in the water. Using barbless 
lures means that as the lures 
are recovered over the end 
rollers, the squid fall off into 
the boat. 
 

Dredges 

 
Towed dredges are used to 
collect shellfish such as 
scallops from the sea floor. 
The dredge used in the 
Commonwealth scallop 
fishery is constructed of a 
heavy steel frame covered 
with steel mesh but open on 
the front side which is towed 
and is used to dig scallops out 
of the sand and mud. The 
dredge is towed along the 
bottom until it is full, then lifted 
onto the boat and the 
contents tipped out. 
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Traps 
 
Fish traps are currently 
permitted in one 
Commonwealth fishery and 
some other fisheries are 
trialing the method. Traps are 
baited so that fish are enticed 
to swim into them and are set 
up with mazes or funnel-
shaped entrances so that fish 
cannot escape once inside 
the trap. 

 
 
 
 

 
 
Turtle Excluder and Bycatch Reduction Device 
 

Bycatch Reduction Devices 
(BRDs) are used in trawl 
fisheries to allow fish that are 
not targeted by the fishers to 
escape from the net before it 
is hauled back into the boat. It 
is good news for the marine 
environment as it reduces the 
amount of bycatch that dies 
as a result of trawling. 
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Turtle Excluder Devices (TEDs) 
 

TEDs are used in northern 
prawn trawl fisheries as an 
escape hatch for turtles. If 
turtles cannot escape from a 
trawl net they cannot reach 
the surface to breathe and 
may drown. TEDs consist of a 
grid across the codend of the 
net which forces turtles and 
other large objects out of the 
net without the prawn catch 
escaping. 
 
 
 

 
 
Seal Excluder Devices (SEDs) 

 
SEDs are very similar to 
Turtle Excluder Devices 
(TEDs) but they are designed 
for use by seals instead of 
turtles. They are used in the 
southern demersal trawl 
fisheries where seals are 
more likely to be caught. 
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Vessel monitoring system 
 

Vessel Monitoring Systems 
consist of a tracking unit on 
the vessel, an Automatic 
Location Communicator 
(ALC), the transmission 
medium ï Inmarsat C satellite 
and the base station. In our 
VMS, ALCs with a built-in 
Global Positioning System 
(GPS) are fitted to each 
vessel and regularly beam 
information on vessel position, 
course and speed via an 
Inmarsat communications 
satellite to a land earth station 
(LES) in Perth, and then by 

land line to a computer base station at our head office in Canberra. We can request 
automatic reports from vessels at any time  
as required. 
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Fish Farming (Aquaculture) 

Open Net Pens or Cages 

Open net pens and cages enclose fish in offshore coastal 
areas or in freshwater lakes. Salmon and tuna are typically 
raised in net pens or cages. 
 

 

 

Ponds 

Ponds enclose fish in a coastal or 
inland body of fresh or salt water. 
Wastewater can be contained 
and treated. Shrimp, catfish and 
tilapia are some of the most 
common species raised in ponds. 
 

 

 

 

 

 

Raceways 

Farmers divert water from a waterway, 
like a stream or well, so that it flows 
through channels containing fish. 
Farmers usually treat the water before 
diverting it back into a natural waterway. 
The government requires strict 
regulation and monitoring of on-site and 
nearby water quality. In the U.S., 
farmers use raceways to raise rainbow 
trout. 
 


