
Importance of fishing to the Irish economy 

Ireland’s commercial fishing industry, covering coastal waters, 
estuaries, spawning areas and open ocean, is worth around  
€1 billion per year, the bulk of which is exported — mostly to 
the EU. It employs around 11 000 people directly in areas such 
as fishing, fish farming, processing and marketing. Ireland 
lands over 40 species of high quality seafoods including 
salmon, whitefish, shell fish and pelagic species. 
In addition to this, angling tourism is reckoned to be worth a further €0.75 
billion annually and employs 10,000 people, mainly in rural Ireland. 

Ireland is unusual in that its marine 
resources cover about ten times the land 
area and are governed by the rules and 
regulations of the EU’s Common 
Fisheries Policy (2012). With an 
estimated 80% of species in EU waters 
being overfished, it is essential that our 
fisheries work in a sustainable manner to 
ensure that our unique resources are 
kept in good health for future generations. 
To do this we need to understand the 
complex interactions that occur in our 
seas and waterways which requires a 
detailed knowledge of the ecology of 
these areas is required. The impact of 
human activities on these relationships 
also needs to be studied in detail. Please 
see the Fisheries Management Map 2014 
www.bim.ie/media/bim/content/downloads/BIM%20FMC2014.pdf

Ecology of Irish Waters
Ecology is the study of the inter-relationships between plants, animals and 
their environment. These interactions are very complex but we can use 
various tools to illustrate the interactions. Perhaps the simplest way to 
demonstrate the complexity is to construct a food web i.e. a series of 
interconnected food chains, but this does not give a complete picture.

Pyramids of numbers and biomass are two other ways of showing the 
relative amounts of organisms that are present at each trophic level in an 
ecosystem. Under normal conditions the biomass at successive levels is only 
about 10% of the biomass on which it feeds. However in certain marine systems 
part of this pyramid can be temporarily inverted; the biomass of phytoplankton 
may occasionally be smaller than the biomass of zooplankton. This does not 
normally cause the ecosystem to collapse. The reason for this is quite simple: 
the phytoplankton reproduces much more rapidly than the zooplankton and the 
normal balance is quickly restored. This contrasts with terrestrial ecosystems in 
which the primary producers grow relatively slowly. 

The effects of biotic (living) and abiotic factors (non-living) and their effects 
on the ecosystem need to be studied in detail to give a better understanding 
of how to maintain the biodiversity and productivity of the ecosystem.

Human Influences on the Marine Ecosystem
Fishing is an advanced and severe form of predation and can have major 
effects on a whole variety of populations not just the target species. 
Overfishing can reduce the spawning biomass below desired levels for 
sustainable yields. If this continues it will result in a change to the makeup of 
the populations; decreasing the number of long lived, high value predator 
species and increasing short lived, lower value prey species. Overfishing 
can be reduced in the following ways:-

The imposition of quotas and seasons aim to ensure that species breed in 
sufficient numbers, and stocks remain high enough, to ensure the survival  
of enough individuals to leave a viable population. 

If nets are too big or long they can catch too many fish and thus damage the 
population. Mesh sizes are set to allow non-target species and juvenile fish 
to escape through the holes and reach a size and maturity sufficient to 
breed. However despite this, larger predators such as seals, dolphins and 
sea birds can be caught and drowned. Loss of gear at sea, either 
accidentally or on purpose, can lead to phenomenon known as ghost 
fishing where the lost gear continues to catch both target and non-target 
species until the gear eventually disintegrates. The use of biodegradable 
materials can reduce this significantly. 

When fish are caught and processed at sea much of the catch is not of any 
economic value and is discarded overboard, a very wasteful process. This 
is being mitigated by imposing a landing obligation that is due to start in 
2015 under the Common Fisheries Policy. This demands that all fish caught 
have to be landed. This will not decrease the bycatch of unintended 
species but it will greatly increase our knowledge of the quantities and types 
of fish actually being caught. 

Trawling which disturbs the seabed can do great damage to sensitive areas 
of seabed such as sea grass and algal beds, coral reefs, tube worm and 
sponge colonies and, in the long term, can have significant impacts on 
bottom structure, benthic fauna and microhabitats.

Policing of all regulations is essential, otherwise, due to the presence  
of excess fishing capacity, the regulations will not be adhered to.

Other activities
Pollution is any damaging addition to the environment such as raw sewage, 
plastics (including microplastics) and offal from fish processing at sea. Hot 
water from power station cooling systems increases the temperature of water 
around the outflow making it unsuitable for some native species and perhaps 
suitable for foreign species. Effluent from periclease production has the 
potential to change the pH and turbidity of water in the discharge area if not 
properly managed. Recreational use of costal water can cause damage to 
seals by propeller blades. 

The massive increase in international maritime shipping allows numerous 
species to be brought from foreign waters to our shores, either attached 
directly to the hulls of boats, or in water taken on for cleaning or ballast.  
If these species either fall off or are discharged when the ballast is jetisoned 
they can find a suitable unoccupied niche in our waters resulting  
in the establishment of a population which can outcompete our native 
species and may do so well that they become an invasive species; the 
zebra mussel is a prime example of this. It can also lead to ecological 
disasters such as the sinking and break up of the oil tanker  ‘Betelgeuse’  
in Bantry Bay in 1979.

Offshore oil and gas exploration and extraction also have the potential  
to cause ecological disasters. The oil spill caused by the damage  
to a BP well head in the Gulf of Mexico in 2010 is an example of this.

Escapes of species developed for fish farming can cause changes in the 
genetic makeup of native populations. Any unnatural concentration of one 
species tends to exacerbate parasite and disease problems. The use of 
antibiotics and antiparasitic drugs can also be problematic as can the 
accumulation of faecal material and uneaten food. This can be controlled  
by careful management. Irish mussel harvesters are among the first in 
Europe to achieve organic certification.

The construction of wind farms can be severely damaging to the sea bed.

The Future
In the light of the rapid changes in the global economy it is essential that we 
expand from an industry based mainly on low value added direct harvesting 
to high value knowledge intensive areas which have a global market. Areas 
identified include research and development in biotechnology, ICT using 
niche sensing and communication technologies, production of biofuels using 
marine algae, pharmaceuticals, nanotechnology and other novel materials. 
In order for this to be successful it is essential that we have an integrated 
development plan.

Find this and other lessons on www.sta.ie

BIM is the Irish State agency responsible for developing the 
Irish seafood industry. It was established under the Sea 
Fisheries Act 1952.
BIM’s mission is to grow a thriving Irish seafood industry; 
expand the raw material base, add value and develop efficient 
supply chains that together deliver on the Government’s Food 
Harvest 2020 targets for seafood and create sustainable jobs.

We help to develop the Irish seafood industry by providing:
•  technical expertise
•  business support
•  funding
•  training
•  and by promoting responsible environmental practices.

The industry contributes about €700 million annually to national 
income and employs 11,000 people, mainly in coastal counties 
from Donegal to Louth. 

The four main activities in the Irish seafood industry are 
covered by:

• Fishing – The top fishing ports in Ireland are Killybegs, 
Castletownbere, Dingle, Dunmore East and Kilmore Quay, 
but fishing vessels also land into numerous small ports 
around the coast.

• Fish farming - Aquaculture activity includes growing finfish, 
such as salmon and trout and shellfish farming, including 
the cultivation of mussels, oysters and scallops.

• Processing - Seafood companies produce high value 
products from salmon, whitefish, shellfish and pelagic fish 
species (e.g. herring, mackerel and horse mackerel) all of 
which generate substantial export earnings to the sector. 

• Marketing - Irish seafood is sold at home (€340 million) and 
in international markets (Europe, Africa and the Far East) 
where exports are valued at €375 million.

BIM’s clients are fishermen, fish farmers, processors and 
anyone involved in marketing Irish seafood. But it also works 
with students, educators, the media, seafood consumers and 
the general public to spread the word about the quality and 
potential of the Irish seafood industry.

BIM offers a range of training programmes for the Irish Fishing 
Industry. Training programmes include: marine engineering, 
radio, safety and aquaculture. The training programmes are 
accredited by the Department of Transport, Tourism & Sport 
and Quality and Qualifications Ireland. BIM has five training 
centres in Ireland and entry to BIM’s training courses is directly 
to our colleges, as BIM is not part of the CAO system.

For further information visit  www.bim.ie
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Syllabus references
The main syllabus references for the lesson are:

Leaving Certificate Biology (Section 1.4 :Ecology)
• Definition of “ecology”. 
• Definition and diversity of “ecosystems”.
• Examples of environmental factors as applied to aquatic 

environments: abiotic and biotic factors
• Grazing food chain, food web and pyramid of numbers 
• Human Impact on Ecosystem “Pollution” – definition, areas  

of effect, its control. “conservation”. 
• Pyramid of numbers; limitation of use. Inference of pyramid shape.

Ecological relationships 
• Factors that control populations, competition, predation, parasitism

Leaving Certificate Chemistry 
• Water analysis (p.64)
• Industrial chemistry: waste disposal and effluent control (p.65)

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
• Investigate the variety of marine species farmed and harvested 

around our shores and try to determine the value of each to 
employment and the exchequer.

• Construct a detailed food web for either the Atlantic Ocean or the 
Irish Sea.

• Investigate how net design can reduce the amount of bycatch.

• Investigate the effects of placing a power station in an estuary  
(e.g. the Shannon estuary) and how it might affect the local flora 
and fauna of the estuary, both terrestrial and marine.

• Investigate the problems encountered by an aquaculture project 
such as fish farming or growing mussels. This should include topics 
such as parasites, escapes and their effect on the local gene pool, 
contamination of local water, weather and the effect of pollution 
from the local environment on the aquaculture project. 

• Visit a local rocky shore and collect specimens to see the great 
biodiversity present in the cold waters around our shores. Find out 
if tropical waters have as much biodiversity and are as productive. 
Investigate the reasons for the difference.

• The top species in terms of commercial value to Irish fishing are: 
mackerel, nephrops, horse mackerel and monkfish.  
Make a chart or other form of presentation on one of these species 
using the following headings:

a) General description and classification
b) Life cycle
c) What it feeds on
d) What are its main predators.

Did You Know?
• Eels (Anguilla anguilla) migrate from Irish rivers across the Atlantic to 

the Sargasso Sea when they are mature. They breed and their young 
hatch there. The young then 
migrate all the way back 
across the Atlantic. When 
they reach the Irish coast 
they are a few centimetres 
long and transparent. They 
are called ‘glass eels’. They 
migrate up the rivers where 
they feed and mature over 
the next number of years.

• The Gurnard (Cheldonichthys 
cuculus) is a very unusual fish in 
that its pectoral fins are modified 
in such a way that it can use 
them to walk across the sea floor.

The Atlantic Salmon
There is only one native species of salmon in the Atlantic although 
several species are found in the Pacific. Atlantic salmon (Salmo salar) 
begin their life in freshwater. They hatch from spawn deposited in the 
gravel bed in the upper reaches of rivers. The ‘alevins’, as they are 
called at this stage, still carry a yolk sac. Over 3−6 weeks they lose the 
yolk sac and begin to swim freely as ‘fry’.  The fry have a row of dark 
spots on each side. As they grow, over several months, the spots 
become vertical bars; they are then called ‘parr’. 

As they develop into ‘smolt’ they become more silvery. They undergo 
changes that prepare them for life in sea water. They now, for the first 
time, begin to swim with the flow of the river. They typically move to the 
sea in Spring and migrate to the North Atlantic where they remain for a 
few years. As adult salmon 
they return to spawn in the 
rivers in which they hatched. 
Although most are spent and 
die after spawning, some 
survive to repeat the journey.

Learning Outcomes
On completion of this lesson, students should be able to: 
• Know the importance of the fishing industry to the Irish economy
• Be able to construct food webs and pyramids for a marine 

ecosystem
• Understand that integrated management strategy will mitigate any 

damage to the ecosystem and ensure the fishing industry will 
continue to be of great value to Ireland

• Know that diversification into knowledge based areas is the way 
forward.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.
• The fishing industry is a multi-billion euro industry and will continue 

to play an important part in Ireland’s future in terms of providing 
food, employment and export revenues.

• The ecology of marine systems is very complex and requires the 
collection and use of large amounts of data if we are to understand 
how it works. The landing strategy will be useful in this regard.

• The proper design of fishing equipment will reduce the effects of 
bycatch and allow populations under stress to recover.

• We should concentrate our efforts on harvesting high value species 
and, more importantly, on knowledge intensive areas including 
research and development, that can then be sold to the world 
market.

True/False Questions

a) Eels cannot live in salt water.  T F

b) Fishing nets catch turtles and dolphins. T F

c) Natural gas from the Atlantic is piped ashore in Ireland.  T F

d) Trawling never damages the marine environment. T F
e) Invasive species such as the Zebra mussel are good for  

Irish ecosystems. T F

f) The use of biodegradable nets is good for the environment. T F

g) Ghost fishing only happens during the night.  T F

h) All fish caught from 2015 onwards will have to be landed.  T F
i) Our knowledge of the marine ecosystem can be improved by 

keeping records of all fish caught and landed. T F

j) At least 40 species of high value fish are landed in Ireland.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

abiotic, biomass, biotic, bycatch, ecology, escapes, food chain, food 
web, ghost fishing, integrated development plan, invasive species, 
niche, pelagic species, predation, predator, prey, pyramids of numbers, 
trophic level, zebra mussel. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Biology (HL) 2004, Q. 5

(a)  What is meant by pollution? Give an example of a human activity 
that results in the pollution of air or water.  
Suggest a means of counteracting this pollution. 

(b)  Explain conservation in relation to wild plants and animals. 
Suggest two reasons for conserving wild species.

 State one conservation practice from agriculture or fisheries or 
forestry. 

Leaving Certificate Biology (HL) 2004, Q. 10 b

In ecological studies it is found that the distribution of organisms is 
influenced by abiotic and biotic factors

(i)  Distinguish between the underlined terms.

(ii)  Name an ecosystem that you have investigated and give an 
example of an abiotic factor that influences the distribution of a 
named plant in the ecosystem.

(iii)  In the case of your named ecosystem give an example of a biotic 
factor that influences the distribution of a named animal.

(iv)  What is meant by a pyramid of numbers? Construct a pyramid of 
numbers from organisms in the ecosystem that you have studied.

(v)  What term is used by ecologists to describe the organisms that 
form the base of the pyramid? 

Leaving Certificate Biology (HL) 2006, Q. 2

Answer the following questions in relation to your study of ecology.

(a)  What is the biosphere?

(b)  What is meant by a qualitative survey? 

(c)  Construct a grazing food chain containing at least four trophic 
levels in the space below.

(d)  In your food chain in (c) identify each of the following.

1. A predator 

2. A producer 

3. A secondary (second order) consumer 

4. A primary (first order) consumer. 

Leaving Certificate Biology (HL) 2008, Q. 10 C 

(i)  Waste management is a matter of growing concern in Ireland as 
the population expands. Outline three problems associated with 
waste disposal.

(ii)  Give an example of waste produced in agriculture or fisheries or 
forestry and describe how it is managed.

(iii)  Suggest two methods of waste minimisation.

(iv)  Give one example of the use of micro-organisms in waste 
management. 
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Although most are spent and 
die after spawning, some 
survive to repeat the journey.

Learning Outcomes
On completion of this lesson, students should be able to: 
• Know the importance of the fishing industry to the Irish economy
• Be able to construct food webs and pyramids for a marine 

ecosystem
• Understand that integrated management strategy will mitigate any 

damage to the ecosystem and ensure the fishing industry will 
continue to be of great value to Ireland

• Know that diversification into knowledge based areas is the way 
forward.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.
• The fishing industry is a multi-billion euro industry and will continue 

to play an important part in Ireland’s future in terms of providing 
food, employment and export revenues.

• The ecology of marine systems is very complex and requires the 
collection and use of large amounts of data if we are to understand 
how it works. The landing strategy will be useful in this regard.

• The proper design of fishing equipment will reduce the effects of 
bycatch and allow populations under stress to recover.

• We should concentrate our efforts on harvesting high value species 
and, more importantly, on knowledge intensive areas including 
research and development, that can then be sold to the world 
market.

True/False Questions

a) Eels cannot live in salt water.  T F

b) Fishing nets catch turtles and dolphins. T F

c) Natural gas from the Atlantic is piped ashore in Ireland.  T F

d) Trawling never damages the marine environment. T F
e) Invasive species such as the Zebra mussel are good for  

Irish ecosystems. T F

f) The use of biodegradable nets is good for the environment. T F

g) Ghost fishing only happens during the night.  T F

h) All fish caught from 2015 onwards will have to be landed.  T F
i) Our knowledge of the marine ecosystem can be improved by 

keeping records of all fish caught and landed. T F

j) At least 40 species of high value fish are landed in Ireland.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

abiotic, biomass, biotic, bycatch, ecology, escapes, food chain, food 
web, ghost fishing, integrated development plan, invasive species, 
niche, pelagic species, predation, predator, prey, pyramids of numbers, 
trophic level, zebra mussel. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Biology (HL) 2004, Q. 5

(a)  What is meant by pollution? Give an example of a human activity 
that results in the pollution of air or water.  
Suggest a means of counteracting this pollution. 

(b)  Explain conservation in relation to wild plants and animals. 
Suggest two reasons for conserving wild species.

 State one conservation practice from agriculture or fisheries or 
forestry. 

Leaving Certificate Biology (HL) 2004, Q. 10 b

In ecological studies it is found that the distribution of organisms is 
influenced by abiotic and biotic factors

(i)  Distinguish between the underlined terms.

(ii)  Name an ecosystem that you have investigated and give an 
example of an abiotic factor that influences the distribution of a 
named plant in the ecosystem.

(iii)  In the case of your named ecosystem give an example of a biotic 
factor that influences the distribution of a named animal.

(iv)  What is meant by a pyramid of numbers? Construct a pyramid of 
numbers from organisms in the ecosystem that you have studied.

(v)  What term is used by ecologists to describe the organisms that 
form the base of the pyramid? 

Leaving Certificate Biology (HL) 2006, Q. 2

Answer the following questions in relation to your study of ecology.

(a)  What is the biosphere?

(b)  What is meant by a qualitative survey? 

(c)  Construct a grazing food chain containing at least four trophic 
levels in the space below.

(d)  In your food chain in (c) identify each of the following.

1. A predator 

2. A producer 

3. A secondary (second order) consumer 

4. A primary (first order) consumer. 

Leaving Certificate Biology (HL) 2008, Q. 10 C 

(i)  Waste management is a matter of growing concern in Ireland as 
the population expands. Outline three problems associated with 
waste disposal.

(ii)  Give an example of waste produced in agriculture or fisheries or 
forestry and describe how it is managed.

(iii)  Suggest two methods of waste minimisation.

(iv)  Give one example of the use of micro-organisms in waste 
management. 
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Syllabus references
The main syllabus references for the lesson are:

Leaving Certificate Biology (Section 1.4 :Ecology)
• Definition of “ecology”. 
• Definition and diversity of “ecosystems”.
• Examples of environmental factors as applied to aquatic 

environments: abiotic and biotic factors
• Grazing food chain, food web and pyramid of numbers 
• Human Impact on Ecosystem “Pollution” – definition, areas  

of effect, its control. “conservation”. 
• Pyramid of numbers; limitation of use. Inference of pyramid shape.

Ecological relationships 
• Factors that control populations, competition, predation, parasitism

Leaving Certificate Chemistry 
• Water analysis (p.64)
• Industrial chemistry: waste disposal and effluent control (p.65)

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
• Investigate the variety of marine species farmed and harvested 

around our shores and try to determine the value of each to 
employment and the exchequer.

• Construct a detailed food web for either the Atlantic Ocean or the 
Irish Sea.

• Investigate how net design can reduce the amount of bycatch.

• Investigate the effects of placing a power station in an estuary  
(e.g. the Shannon estuary) and how it might affect the local flora 
and fauna of the estuary, both terrestrial and marine.

• Investigate the problems encountered by an aquaculture project 
such as fish farming or growing mussels. This should include topics 
such as parasites, escapes and their effect on the local gene pool, 
contamination of local water, weather and the effect of pollution 
from the local environment on the aquaculture project. 

• Visit a local rocky shore and collect specimens to see the great 
biodiversity present in the cold waters around our shores. Find out 
if tropical waters have as much biodiversity and are as productive. 
Investigate the reasons for the difference.

• The top species in terms of commercial value to Irish fishing are: 
mackerel, nephrops, horse mackerel and monkfish.  
Make a chart or other form of presentation on one of these species 
using the following headings:

a) General description and classification
b) Life cycle
c) What it feeds on
d) What are its main predators.

Did You Know?
• Eels (Anguilla anguilla) migrate from Irish rivers across the Atlantic to 

the Sargasso Sea when they are mature. They breed and their young 
hatch there. The young then 
migrate all the way back 
across the Atlantic. When 
they reach the Irish coast 
they are a few centimetres 
long and transparent. They 
are called ‘glass eels’. They 
migrate up the rivers where 
they feed and mature over 
the next number of years.

• The Gurnard (Cheldonichthys 
cuculus) is a very unusual fish in 
that its pectoral fins are modified 
in such a way that it can use 
them to walk across the sea floor.

The Atlantic Salmon
There is only one native species of salmon in the Atlantic although 
several species are found in the Pacific. Atlantic salmon (Salmo salar) 
begin their life in freshwater. They hatch from spawn deposited in the 
gravel bed in the upper reaches of rivers. The ‘alevins’, as they are 
called at this stage, still carry a yolk sac. Over 3−6 weeks they lose the 
yolk sac and begin to swim freely as ‘fry’.  The fry have a row of dark 
spots on each side. As they grow, over several months, the spots 
become vertical bars; they are then called ‘parr’. 

As they develop into ‘smolt’ they become more silvery. They undergo 
changes that prepare them for life in sea water. They now, for the first 
time, begin to swim with the flow of the river. They typically move to the 
sea in Spring and migrate to the North Atlantic where they remain for a 
few years. As adult salmon 
they return to spawn in the 
rivers in which they hatched. 
Although most are spent and 
die after spawning, some 
survive to repeat the journey.

Learning Outcomes
On completion of this lesson, students should be able to: 
• Know the importance of the fishing industry to the Irish economy
• Be able to construct food webs and pyramids for a marine 

ecosystem
• Understand that integrated management strategy will mitigate any 

damage to the ecosystem and ensure the fishing industry will 
continue to be of great value to Ireland

• Know that diversification into knowledge based areas is the way 
forward.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.
• The fishing industry is a multi-billion euro industry and will continue 

to play an important part in Ireland’s future in terms of providing 
food, employment and export revenues.

• The ecology of marine systems is very complex and requires the 
collection and use of large amounts of data if we are to understand 
how it works. The landing strategy will be useful in this regard.

• The proper design of fishing equipment will reduce the effects of 
bycatch and allow populations under stress to recover.

• We should concentrate our efforts on harvesting high value species 
and, more importantly, on knowledge intensive areas including 
research and development, that can then be sold to the world 
market.

True/False Questions

a) Eels cannot live in salt water.  T F

b) Fishing nets catch turtles and dolphins. T F

c) Natural gas from the Atlantic is piped ashore in Ireland.  T F

d) Trawling never damages the marine environment. T F
e) Invasive species such as the Zebra mussel are good for  

Irish ecosystems. T F

f) The use of biodegradable nets is good for the environment. T F

g) Ghost fishing only happens during the night.  T F

h) All fish caught from 2015 onwards will have to be landed.  T F
i) Our knowledge of the marine ecosystem can be improved by 

keeping records of all fish caught and landed. T F

j) At least 40 species of high value fish are landed in Ireland.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

abiotic, biomass, biotic, bycatch, ecology, escapes, food chain, food 
web, ghost fishing, integrated development plan, invasive species, 
niche, pelagic species, predation, predator, prey, pyramids of numbers, 
trophic level, zebra mussel. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Biology (HL) 2004, Q. 5

(a)  What is meant by pollution? Give an example of a human activity 
that results in the pollution of air or water.  
Suggest a means of counteracting this pollution. 

(b)  Explain conservation in relation to wild plants and animals. 
Suggest two reasons for conserving wild species.

 State one conservation practice from agriculture or fisheries or 
forestry. 

Leaving Certificate Biology (HL) 2004, Q. 10 b

In ecological studies it is found that the distribution of organisms is 
influenced by abiotic and biotic factors

(i)  Distinguish between the underlined terms.

(ii)  Name an ecosystem that you have investigated and give an 
example of an abiotic factor that influences the distribution of a 
named plant in the ecosystem.

(iii)  In the case of your named ecosystem give an example of a biotic 
factor that influences the distribution of a named animal.

(iv)  What is meant by a pyramid of numbers? Construct a pyramid of 
numbers from organisms in the ecosystem that you have studied.

(v)  What term is used by ecologists to describe the organisms that 
form the base of the pyramid? 

Leaving Certificate Biology (HL) 2006, Q. 2

Answer the following questions in relation to your study of ecology.

(a)  What is the biosphere?

(b)  What is meant by a qualitative survey? 

(c)  Construct a grazing food chain containing at least four trophic 
levels in the space below.

(d)  In your food chain in (c) identify each of the following.

1. A predator 

2. A producer 

3. A secondary (second order) consumer 

4. A primary (first order) consumer. 

Leaving Certificate Biology (HL) 2008, Q. 10 C 

(i)  Waste management is a matter of growing concern in Ireland as 
the population expands. Outline three problems associated with 
waste disposal.

(ii)  Give an example of waste produced in agriculture or fisheries or 
forestry and describe how it is managed.

(iii)  Suggest two methods of waste minimisation.

(iv)  Give one example of the use of micro-organisms in waste 
management. 
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Syllabus references
The main syllabus references for the lesson are:

Leaving Certificate Biology (Section 1.4 :Ecology)
• Definition of “ecology”. 
• Definition and diversity of “ecosystems”.
• Examples of environmental factors as applied to aquatic 

environments: abiotic and biotic factors
• Grazing food chain, food web and pyramid of numbers 
• Human Impact on Ecosystem “Pollution” – definition, areas  

of effect, its control. “conservation”. 
• Pyramid of numbers; limitation of use. Inference of pyramid shape.

Ecological relationships 
• Factors that control populations, competition, predation, parasitism

Leaving Certificate Chemistry 
• Water analysis (p.64)
• Industrial chemistry: waste disposal and effluent control (p.65)

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities
• Investigate the variety of marine species farmed and harvested 

around our shores and try to determine the value of each to 
employment and the exchequer.

• Construct a detailed food web for either the Atlantic Ocean or the 
Irish Sea.

• Investigate how net design can reduce the amount of bycatch.

• Investigate the effects of placing a power station in an estuary  
(e.g. the Shannon estuary) and how it might affect the local flora 
and fauna of the estuary, both terrestrial and marine.

• Investigate the problems encountered by an aquaculture project 
such as fish farming or growing mussels. This should include topics 
such as parasites, escapes and their effect on the local gene pool, 
contamination of local water, weather and the effect of pollution 
from the local environment on the aquaculture project. 

• Visit a local rocky shore and collect specimens to see the great 
biodiversity present in the cold waters around our shores. Find out 
if tropical waters have as much biodiversity and are as productive. 
Investigate the reasons for the difference.

• The top species in terms of commercial value to Irish fishing are: 
mackerel, nephrops, horse mackerel and monkfish.  
Make a chart or other form of presentation on one of these species 
using the following headings:

a) General description and classification
b) Life cycle
c) What it feeds on
d) What are its main predators.

Did You Know?
• Eels (Anguilla anguilla) migrate from Irish rivers across the Atlantic to 

the Sargasso Sea when they are mature. They breed and their young 
hatch there. The young then 
migrate all the way back 
across the Atlantic. When 
they reach the Irish coast 
they are a few centimetres 
long and transparent. They 
are called ‘glass eels’. They 
migrate up the rivers where 
they feed and mature over 
the next number of years.

• The Gurnard (Cheldonichthys 
cuculus) is a very unusual fish in 
that its pectoral fins are modified 
in such a way that it can use 
them to walk across the sea floor.

The Atlantic Salmon
There is only one native species of salmon in the Atlantic although 
several species are found in the Pacific. Atlantic salmon (Salmo salar) 
begin their life in freshwater. They hatch from spawn deposited in the 
gravel bed in the upper reaches of rivers. The ‘alevins’, as they are 
called at this stage, still carry a yolk sac. Over 3−6 weeks they lose the 
yolk sac and begin to swim freely as ‘fry’.  The fry have a row of dark 
spots on each side. As they grow, over several months, the spots 
become vertical bars; they are then called ‘parr’. 

As they develop into ‘smolt’ they become more silvery. They undergo 
changes that prepare them for life in sea water. They now, for the first 
time, begin to swim with the flow of the river. They typically move to the 
sea in Spring and migrate to the North Atlantic where they remain for a 
few years. As adult salmon 
they return to spawn in the 
rivers in which they hatched. 
Although most are spent and 
die after spawning, some 
survive to repeat the journey.

Learning Outcomes
On completion of this lesson, students should be able to: 
• Know the importance of the fishing industry to the Irish economy
• Be able to construct food webs and pyramids for a marine 

ecosystem
• Understand that integrated management strategy will mitigate any 

damage to the ecosystem and ensure the fishing industry will 
continue to be of great value to Ireland

• Know that diversification into knowledge based areas is the way 
forward.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.
• The fishing industry is a multi-billion euro industry and will continue 

to play an important part in Ireland’s future in terms of providing 
food, employment and export revenues.

• The ecology of marine systems is very complex and requires the 
collection and use of large amounts of data if we are to understand 
how it works. The landing strategy will be useful in this regard.

• The proper design of fishing equipment will reduce the effects of 
bycatch and allow populations under stress to recover.

• We should concentrate our efforts on harvesting high value species 
and, more importantly, on knowledge intensive areas including 
research and development, that can then be sold to the world 
market.

True/False Questions

a) Eels cannot live in salt water.  T F

b) Fishing nets catch turtles and dolphins. T F

c) Natural gas from the Atlantic is piped ashore in Ireland.  T F

d) Trawling never damages the marine environment. T F
e) Invasive species such as the Zebra mussel are good for  

Irish ecosystems. T F

f) The use of biodegradable nets is good for the environment. T F

g) Ghost fishing only happens during the night.  T F

h) All fish caught from 2015 onwards will have to be landed.  T F
i) Our knowledge of the marine ecosystem can be improved by 

keeping records of all fish caught and landed. T F

j) At least 40 species of high value fish are landed in Ireland.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

abiotic, biomass, biotic, bycatch, ecology, escapes, food chain, food 
web, ghost fishing, integrated development plan, invasive species, 
niche, pelagic species, predation, predator, prey, pyramids of numbers, 
trophic level, zebra mussel. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Biology (HL) 2004, Q. 5

(a)  What is meant by pollution? Give an example of a human activity 
that results in the pollution of air or water.  
Suggest a means of counteracting this pollution. 

(b)  Explain conservation in relation to wild plants and animals. 
Suggest two reasons for conserving wild species.

 State one conservation practice from agriculture or fisheries or 
forestry. 

Leaving Certificate Biology (HL) 2004, Q. 10 b

In ecological studies it is found that the distribution of organisms is 
influenced by abiotic and biotic factors

(i)  Distinguish between the underlined terms.

(ii)  Name an ecosystem that you have investigated and give an 
example of an abiotic factor that influences the distribution of a 
named plant in the ecosystem.

(iii)  In the case of your named ecosystem give an example of a biotic 
factor that influences the distribution of a named animal.

(iv)  What is meant by a pyramid of numbers? Construct a pyramid of 
numbers from organisms in the ecosystem that you have studied.

(v)  What term is used by ecologists to describe the organisms that 
form the base of the pyramid? 

Leaving Certificate Biology (HL) 2006, Q. 2

Answer the following questions in relation to your study of ecology.

(a)  What is the biosphere?

(b)  What is meant by a qualitative survey? 

(c)  Construct a grazing food chain containing at least four trophic 
levels in the space below.

(d)  In your food chain in (c) identify each of the following.

1. A predator 

2. A producer 

3. A secondary (second order) consumer 

4. A primary (first order) consumer. 

Leaving Certificate Biology (HL) 2008, Q. 10 C 

(i)  Waste management is a matter of growing concern in Ireland as 
the population expands. Outline three problems associated with 
waste disposal.

(ii)  Give an example of waste produced in agriculture or fisheries or 
forestry and describe how it is managed.

(iii)  Suggest two methods of waste minimisation.

(iv)  Give one example of the use of micro-organisms in waste 
management. 
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