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Corporate Social Responsibility
Corporate Social Responsibility is becoming an important part of 
a business’s interaction with the local community and environmental 
aspects play a focal part within this interaction. In recent years 
biodiversity has become an aspect which both communities and 
businesses are beginning to recognise as playing an important role in 
providing important ecosystem services such as water, food, fuel and 
nutrient cycling. Biodiversity is a measure of the variety of organisms 
present in different ecosystems. This can refer to 

• genetic variation, 
• ecosystem variation, or 
• species variation (number of species) within an area, biome, or 

planet.  
As Ireland’s national rail Infrastructure body, Iarnród Éireann recognises 
the significance of maintaining and enhancing biodiversity for future 
generations. The railway network in Ireland stretches over 2000 km 
across the four provinces of the country, passing through a diverse 
network of habitats and 
landscapes including rivers, 
coastal areas, peat lands, 
wetlands, semi natural 
grasslands and estuaries.

 
Railway line running adjacent to 

the lower stretches of  
the Slaney River Valley  
which is a Special Area  

of Conservation. 

Railway maintenance projects within sensitive 
environments
Bridges, culverts and viaducts are some of the railways most distinctive 
and recognisable assets with many occurring within or near sensitive 
habitats. When carrying out project or maintenance works within these 
areas it is important to conduct ecological surveys beforehand in 
order to plan correctly and assign appropriate mitigation measures.  
A preliminary ecological survey may take the form of a quantitative/ 
qualitative or semi quantitative survey in order to establish a baseline 
indicator of biodiversity in specific localised areas. 

Ecological Surveys
For example, when executing maintenance works that affect riparian 
habitats (i.e. rivers) a semi quantitative electrofishing survey is done 
before works begin. Electrofishing is a common scientific survey method 
used to sample fish populations in order to determine the abundance, 
density, and species composition. Two electrodes, the cathode (–) 
and the anode (+), are inserted into the water and a voltage is applied 
between them. This temporarily stuns the fish and they are easily netted. 
Usually pulsed direct current (DC) is applied, typically 300 to 400 volts, 
which causes galvanotaxis in the fish. Galvanotaxis is uncontrolled 
muscular convulsion that results in the fish swimming toward the anode. 
At least two people are required for an effective electrofishing crew: one 
to operate the anode, and the other to catch the stunned fish with a dip 
net. The survey takes into account the number and abundance of different 
species caught within the transect area over a specified time period.

If the results of the survey indicate that salmonid or other protected 
aquatic species are present, a secondary electrofishing exercise will 
take place immediately before construction work commences in order 
to collect the fish species so as to prevent excessive disturbance or 
injury. Other protected species such as the White Clawed Crayfish 
(Austropotamobius pallipes) can be collected by hand or with traps prior 
to the work commencing and moved to a suitable area upstream of the 
worksite to reduce any negative effect on them. 

Sustainable Habitat Protection  
and Enhancement
While works are proceeding additional measures can also be 
implemented to enhance and protect the existing features of the habitat 
long after project works are completed. For example rock armour can 
be placed along river banks that are subject to lateral erosion caused 
by fast-flowing water. This type of measure will prevent river cliffs from 
forming and in turn decrease excessive siltation of the water course.  
The addition of spawning gravel to areas where poor quality substrates 
exist can also enhance and 
improve spawning habitat for 
salmonid and other fish species.

Example of rock armour installation at 
a railway bridge in Craughwell, Co. 

Galway which prevents bank erosion. 
The addition of spawning gravel on 
bed substrate enhances habitat for 
Salmonids and other fish species. 

National Initiatives 
and Schemes
Another way of demonstrating corporate responsibility can be shown 
through the participation in schemes and initiatives in partnership with 
other organisations. Such schemes establish a broad set of principles 
which an individual company can adapt and adopt for their own internal 
and/or public policies. 

The All Ireland National Pollinator Plan
A recent example of Iarnród Éireann’s participation in schemes and 
initiatives relating to biodiversity is its participation in the All Ireland 
Pollinator plan. The plan makes Ireland one of the first countries in 
Europe with a strategy to address pollinator decline and protect pollination 
services. Pollinators are mainly insect species such as bees, hover flies 
and butterflies which many plants rely upon for pollination.

The Plan identifies actions that can be 
taken on farmland, public land and private 
land. These include creating pollinator 
highways along our transport routes, 
making our public parks pollinator friendly 
and raising awareness of pollinators and 
how they can be protected. 

Recent scientific research suggests that 
railway embankments may constitute good 
habitat for many insect species including 
pollinators due to continual low intensity 

disturbance from maintenance activities which adds to the substantial 
habitat mosaic. Moreover, the specific structure of most railways, i.e. a 
steep embankment with a dry, insulated area at the top and a wetter area 
at the bottom, creates a strong environmental gradient that may favour 
a wide range of species and therefore increases overall biodiversity. The 
ability of railway verges to serve as substitute habitats and dispersal routes 
is an important feature in preservation of grassland plant populations.

If the decline of semi-natural grasslands continues,  
capability to live in and disperse along transport  
route corridors may become essential for  
persistence of many pollinator species.

In order to support the ethos and objectives of  
the All Ireland Pollinator Plan, Iarnród Éireann  
is currently investigating work practices that would  
encourage the growth of pollinator populations.  
For example, the installation of a new optical  
weed spraying system for use on multi-purpose  
vehicles will reduce unnecessary herbicide  
usage and reduce chemical load which can  
inhibit pollinators.                                    
The optical weed spray system works in the 
following way:
1. Light Emitting Diodes (LED’s) produce a combination of invisible 

infrared and visible red light which is projected onto the target  
plant species.

2. The light reflected from the target is captured by a detector at the 
front of the sensor.

3. Electronic circuits inside the sensor analyse the reflected light and 
determine when it matches the light reflected by target species.

4. When the target species reflectance is identified, the sensor waits 
until the target plant is under the spray nozzle and then triggers a 
fast fire valve which sprays the target plant.

Community Projects
Involvement in community based projects is a good way to promote good 
practice in the area of Corporate Social Responsibility. Such projects 
are beneficial to the community as they can instil a sense of community 
ownership and stewardship and bring people together from a wide variety 
of backgrounds, age, race, culture and social class. 

Iarnród Éireann has been involved in a number of such projects in the 
Dublin area, such as community garden projects. These initiatives have 
also benefited biodiversity by encouraging pollination, providing habitat 
and shelter for insects, mammals and nesting birds while heightening 
people’s awareness and appreciation for the natural environment. All Ireland Pollinator Plan Logo. 

Railway embankments provide habitats for pollinators.

Find this and other lessons on www.sta.ie

Iarnród Éireann (Irish Rail) is the national railway system 
operator of the Republic of Ireland. Established on 2 February 
1987, it is a subsidiary of Córas Iompair Éireann (CIÉ). It operates 
all internal InterCity, Commuter, DART and freight railway services  
and Rosslare Europort. 

Intercity rail passenger services operate between Dublin and 
Belfast, Sligo, Ballina, Westport, Galway, Limerick, Ennis, Tralee, 
Cork, Waterford and Rosslare Europort and Iarnród Éireann jointly 
operates the Dublin to Belfast Enterprise service with Northern 
Ireland Railways.

Regional services include the new Limerick to Galway line,  
Cork commuter network including the new Cork-Midleton line, 
Limerick Junction to Waterford, and Limerick to Ballybrophy  
(via Nenagh) services.

In addition to the DART (Dublin Area Rapid Transit) service, 
which operates between Greystones and Howth/Malahide, 
Iarnród Éireann  also runs the commuter service in the Dublin 
area between Gorey, Drogheda, the new M3 Parkway line and 
Maynooth, as well as the commuter service to Kildare.

Iarnród Éireann carried almost 19 million passengers in the first 
six months of 2015.

Visit www.irishrail.ie for more information on Iarnród Éireann.

Find out more about the Iarnród Éireann at www.irishrail.ie
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Biology
• Principles of ecology: Definition of “ecology”, “ecosystems”, 

“habitat”. Explanation of the term “biosphere”. 
• Definition and examples of the following as applied to terrestrial 

and aquatic environments: abiotic factors; biotic factors;  
climatic factors.

• Definition and examples of edaphic factors as applied to 
terrestrial environments. (p. 11)

• Choice of Habitat: Relationship between an organism’s 
suitability to its habitat and abiotic factors, to include any three 
of the following: pH, temperature (air and ground or aquatic), 
light intensity, water current, air current, dissolved oxygen, 
mineral content, percentage air in soil, percentage water in soil, 
percentage humus, salinity, degree of exposure, and slope. (p.13)

Student Activities

1. Habitat sampling (e.g. playground, sports field, grassland)
 This can be done as a group exercise. In surveys such as this 

it is important  to select the location of the samples randomly. 
One way to do this is to throw a tennis ball into to area and then 
place a transect (hoop or bicycle tyre) at that position. Record 
the species found and the number of individuals of each species. 
Repeat this process at a number of locations.  
Below is an example of a record of species.

Location Species 
Total (n)Species 1 2 3 4 5

Red clover 5 2 3 1 4 15

White clover 2 1 4 3 8 18

Daisy 3 5 0 1 2 11

Buttercup 2 4 3 6 9 24

etc.
  

2. Evaluating biodiversity
 A number of methods have been devised to quantify the degree 

of biodiversity in a set of samples. Here’s one method.  
Find the total for each species (here  n = 15, 18, 11, 24) and the 
total number of specimens. (N = 68). Multiply each n by (n-1) 
and add the results: 15×14 + 18×17 + 11×10 + 24×23 = 1178. 
Calculate N(N-1): 68×67=4556

 Biodiversity index = 1 – 1178 / 4556 = 0.71 

Did You Know?
• The Great Southern and Western Railway (GS&WR) operated 

in Ireland from 1844 to 1924 and, at 1,800 km, was for some 
time the largest of the Ireland’s four railway networks. Its main 
line ran from Kingsbridge (now Heuston Station) in Dublin to 
Cork, branch lines to Waterford, Mallow, Tralee, Caherciveen, 
Limerick, Athlone and other places.

• In 1924 the GS&WR, and most other lines in what was then  
the Irish Free State, merged to form the Great Southern Railway. 
The following year the Dublin and South Eastern Railway  
were incorporated. 

• In 1945 the Grand Canal Company and the Dublin United 
Tramway Company joined to form Córas Iompair Éireann  
(CIÉ ― The Transport System of Ireland). It was nationalised  
in 1950, but was divided into separate rail and road  
companies in 1987. Since then, the railways have been  
operated by Iarnród Éireann (“Irish Rail”) a subsidiary of CIÉ.

Biographical Notes
William Dargan (1799 – 1867)

It has been claimed that William Dargan, the 
engineer, contributed more to the betterment 
of life in Ireland than most of the politicians 
of the 19th century. He was the eldest in a 
large family of tenant farmers in Killeshin, 
Co. Laois. He attended a hedge school 
in Graiguecullen, where he excelled in 
mathematics and accounting.

From 1819 to 1824 he worked with the 
famous Scottish engineer Thomas Telford in Wales and Ireland. 
In 1833 he built Ireland’s first railway line from Dublin to Dún 
Laoghaire. He designed and built over 1,300 km of rail lines and 
is rightly known as the “Father of Irish Railways”. He designed 
and built numerous bridges, including an eleven arch bridge at 
Balbriggan. He provided well paid employment for large numbers of 
people at a time when few alternatives were available. The Dargan 
Bridge (2004), a cable-stayed Luas bridge in Dublin, was named 
after him.

Learning Outcomes
On completion of this lesson, students should 
be able to: 

• Describe what is meant by ‘corporate social responsibility’
• Explain the terms ‘biodiversity’ in terms of genetic variation within 

a species, variety of species in a habitat and variety of habitat 
within an ecosystem

• Explain the term ‘nutrient recycling’ and outline how 
• Outline the extent of Ireland’s rail infrastructure and how it can 

influence biodiversity
• Describe how riparian ecological surveys are carried out
• Outline the function of rock armour near bridges and culverts
• Describe the process and benefit of optical weed spraying
• Explain what is meant by the National Pollinator Plan.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Roads and rail lines divide habitats and, can prevent the free 
movement of some species. However, the fact that rail lines 
are normally fenced off, the embankments tend to be largely 
undisturbed by people. They can in fact become corridors of 
wilderness linking scattered habitats such as woodlands.

• Intensive cultivation of farm land produces local monocultures. 
Nearby railway embankments and hedgerows are much more 
biologically diverse and so shelter and support a greater variety 
of insects and other small animals. They are important  as 
pollinator highways.

• Iarnród Éireann is involved in many community and national 
projects that support and promote biodiversity.

True/False Questions

a)  The railway network in Ireland stretches over  T F 
2000 kilometres. 

b) Ecological surveys are only carried out after changes  
have been made to the rail infrastructure. T F

c) Electrofishing kills fish and other aquatic animals. T F

d) Insects are the main pollinators in Ireland. T F

e) Optical weed spraying targets only specific plants. T F

f) Railways and railway embankments act as  T F 
pollinator highways. 

g) A healthy ecosystem generally has a high biodiversity index. T F

h)  A crayfish is a type of fish found in freshwater. T F

i) A riparian habitat is a woodland. T F

j) Rock armour is used to protect river banks from erosion. 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.

baseline indicator, biodiversity, corporate social responsibility, crayfish, 
culvert, direct current, electrodes, electrofishing, galvanotaxis, habitat 
mosaic, herbicide, lateral erosion, mitigation, nutrient cycling, optical 
weed spraying system, pollinator highways, riparian, rock armour, 
salmonid, siltation, spawning gravel, transect area, viaduct. 

Check the Glossary of terms for this lesson on www.sta.ie

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

Explain the following terms that are used in ecology: biosphere, 
habitat, niche. 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) 2012, Q. 11 (b) 
Organisms that are introduced into new environments outside their 
natural ranges are referred to as exotic species. In some cases these 
introductions have been deliberate and in other cases accidental e.g. 
when a species kept in captivity in a new country escapes and gives 
rise to a wild population. Worldwide, the great majority of deliberate 
attempted introductions have been unsuccessful.

(i)  Suggest a reason for attempting to establish an exotic species in 
a new country.

(ii)  Suggest two reasons why the great majority of attempted 
introductions have been unsuccessful.

(iii)  Use your knowledge of the life cycle of flowering plants to 
suggest how an exotic plant may escape from captivity.

(iv)  Use the knowledge that you have gained in your studies of 
ecology to suggest how the introduction of an exotic species 
may affect an existing community negatively and positively.

(v)  It has been stated that an exotic species has a good chance  
of becoming established in a new environment if there is a 
vacant niche.

1. Explain the term niche in this context.
2. Do you agree with the above statement?
3. Explain your answer.

Leaving Certificate Biology (HL) 2013, Q. 7 

Distinguish between the terms habitat and ecosystem by writing  
a sentence about each. Answer the following questions in relation  
to a named ecosystem which you have investigated.

(i)    How did you investigate a named abiotic factor, other than 
temperature or pH?

(ii)  How were you able to identify the animals that you found in the 
ecosystem?

(iii)   When conducting a quantitative survey of plants, how did you 
ensure that your sample was random?

(iv)   In the case of a named animal and a named plant give an 
example of an adaptation to its habitat that you observed.
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• Explain the terms ‘biodiversity’ in terms of genetic variation within 

a species, variety of species in a habitat and variety of habitat 
within an ecosystem

• Explain the term ‘nutrient recycling’ and outline how 
• Outline the extent of Ireland’s rail infrastructure and how it can 

influence biodiversity
• Describe how riparian ecological surveys are carried out
• Outline the function of rock armour near bridges and culverts
• Describe the process and benefit of optical weed spraying
• Explain what is meant by the National Pollinator Plan.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Roads and rail lines divide habitats and, can prevent the free 
movement of some species. However, the fact that rail lines 
are normally fenced off, the embankments tend to be largely 
undisturbed by people. They can in fact become corridors of 
wilderness linking scattered habitats such as woodlands.

• Intensive cultivation of farm land produces local monocultures. 
Nearby railway embankments and hedgerows are much more 
biologically diverse and so shelter and support a greater variety 
of insects and other small animals. They are important  as 
pollinator highways.

• Iarnród Éireann is involved in many community and national 
projects that support and promote biodiversity.

True/False Questions

a)  The railway network in Ireland stretches over  T F 
2000 kilometres. 

b) Ecological surveys are only carried out after changes  
have been made to the rail infrastructure. T F

c) Electrofishing kills fish and other aquatic animals. T F

d) Insects are the main pollinators in Ireland. T F

e) Optical weed spraying targets only specific plants. T F

f) Railways and railway embankments act as  T F 
pollinator highways. 

g) A healthy ecosystem generally has a high biodiversity index. T F

h)  A crayfish is a type of fish found in freshwater. T F

i) A riparian habitat is a woodland. T F

j) Rock armour is used to protect river banks from erosion. 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.

baseline indicator, biodiversity, corporate social responsibility, crayfish, 
culvert, direct current, electrodes, electrofishing, galvanotaxis, habitat 
mosaic, herbicide, lateral erosion, mitigation, nutrient cycling, optical 
weed spraying system, pollinator highways, riparian, rock armour, 
salmonid, siltation, spawning gravel, transect area, viaduct. 

Check the Glossary of terms for this lesson on www.sta.ie

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

Explain the following terms that are used in ecology: biosphere, 
habitat, niche. 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) 2012, Q. 11 (b) 
Organisms that are introduced into new environments outside their 
natural ranges are referred to as exotic species. In some cases these 
introductions have been deliberate and in other cases accidental e.g. 
when a species kept in captivity in a new country escapes and gives 
rise to a wild population. Worldwide, the great majority of deliberate 
attempted introductions have been unsuccessful.

(i)  Suggest a reason for attempting to establish an exotic species in 
a new country.

(ii)  Suggest two reasons why the great majority of attempted 
introductions have been unsuccessful.

(iii)  Use your knowledge of the life cycle of flowering plants to 
suggest how an exotic plant may escape from captivity.

(iv)  Use the knowledge that you have gained in your studies of 
ecology to suggest how the introduction of an exotic species 
may affect an existing community negatively and positively.

(v)  It has been stated that an exotic species has a good chance  
of becoming established in a new environment if there is a 
vacant niche.

1. Explain the term niche in this context.
2. Do you agree with the above statement?
3. Explain your answer.

Leaving Certificate Biology (HL) 2013, Q. 7 

Distinguish between the terms habitat and ecosystem by writing  
a sentence about each. Answer the following questions in relation  
to a named ecosystem which you have investigated.

(i)    How did you investigate a named abiotic factor, other than 
temperature or pH?

(ii)  How were you able to identify the animals that you found in the 
ecosystem?

(iii)   When conducting a quantitative survey of plants, how did you 
ensure that your sample was random?

(iv)   In the case of a named animal and a named plant give an 
example of an adaptation to its habitat that you observed.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Biology
• Principles of ecology: Definition of “ecology”, “ecosystems”, 

“habitat”. Explanation of the term “biosphere”. 
• Definition and examples of the following as applied to terrestrial 

and aquatic environments: abiotic factors; biotic factors;  
climatic factors.

• Definition and examples of edaphic factors as applied to 
terrestrial environments. (p. 11)

• Choice of Habitat: Relationship between an organism’s 
suitability to its habitat and abiotic factors, to include any three 
of the following: pH, temperature (air and ground or aquatic), 
light intensity, water current, air current, dissolved oxygen, 
mineral content, percentage air in soil, percentage water in soil, 
percentage humus, salinity, degree of exposure, and slope. (p.13)

Student Activities

1. Habitat sampling (e.g. playground, sports field, grassland)
 This can be done as a group exercise. In surveys such as this 

it is important  to select the location of the samples randomly. 
One way to do this is to throw a tennis ball into to area and then 
place a transect (hoop or bicycle tyre) at that position. Record 
the species found and the number of individuals of each species. 
Repeat this process at a number of locations.  
Below is an example of a record of species.

Location Species 
Total (n)Species 1 2 3 4 5

Red clover 5 2 3 1 4 15

White clover 2 1 4 3 8 18

Daisy 3 5 0 1 2 11

Buttercup 2 4 3 6 9 24

etc.
  

2. Evaluating biodiversity
 A number of methods have been devised to quantify the degree 

of biodiversity in a set of samples. Here’s one method.  
Find the total for each species (here  n = 15, 18, 11, 24) and the 
total number of specimens. (N = 68). Multiply each n by (n-1) 
and add the results: 15×14 + 18×17 + 11×10 + 24×23 = 1178. 
Calculate N(N-1): 68×67=4556

 Biodiversity index = 1 – 1178 / 4556 = 0.71 

Did You Know?
• The Great Southern and Western Railway (GS&WR) operated 

in Ireland from 1844 to 1924 and, at 1,800 km, was for some 
time the largest of the Ireland’s four railway networks. Its main 
line ran from Kingsbridge (now Heuston Station) in Dublin to 
Cork, branch lines to Waterford, Mallow, Tralee, Caherciveen, 
Limerick, Athlone and other places.

• In 1924 the GS&WR, and most other lines in what was then  
the Irish Free State, merged to form the Great Southern Railway. 
The following year the Dublin and South Eastern Railway  
were incorporated. 

• In 1945 the Grand Canal Company and the Dublin United 
Tramway Company joined to form Córas Iompair Éireann  
(CIÉ ― The Transport System of Ireland). It was nationalised  
in 1950, but was divided into separate rail and road  
companies in 1987. Since then, the railways have been  
operated by Iarnród Éireann (“Irish Rail”) a subsidiary of CIÉ.

Biographical Notes
William Dargan (1799 – 1867)

It has been claimed that William Dargan, the 
engineer, contributed more to the betterment 
of life in Ireland than most of the politicians 
of the 19th century. He was the eldest in a 
large family of tenant farmers in Killeshin, 
Co. Laois. He attended a hedge school 
in Graiguecullen, where he excelled in 
mathematics and accounting.

From 1819 to 1824 he worked with the 
famous Scottish engineer Thomas Telford in Wales and Ireland. 
In 1833 he built Ireland’s first railway line from Dublin to Dún 
Laoghaire. He designed and built over 1,300 km of rail lines and 
is rightly known as the “Father of Irish Railways”. He designed 
and built numerous bridges, including an eleven arch bridge at 
Balbriggan. He provided well paid employment for large numbers of 
people at a time when few alternatives were available. The Dargan 
Bridge (2004), a cable-stayed Luas bridge in Dublin, was named 
after him.

Learning Outcomes
On completion of this lesson, students should 
be able to: 

• Describe what is meant by ‘corporate social responsibility’
• Explain the terms ‘biodiversity’ in terms of genetic variation within 

a species, variety of species in a habitat and variety of habitat 
within an ecosystem

• Explain the term ‘nutrient recycling’ and outline how 
• Outline the extent of Ireland’s rail infrastructure and how it can 

influence biodiversity
• Describe how riparian ecological surveys are carried out
• Outline the function of rock armour near bridges and culverts
• Describe the process and benefit of optical weed spraying
• Explain what is meant by the National Pollinator Plan.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Roads and rail lines divide habitats and, can prevent the free 
movement of some species. However, the fact that rail lines 
are normally fenced off, the embankments tend to be largely 
undisturbed by people. They can in fact become corridors of 
wilderness linking scattered habitats such as woodlands.

• Intensive cultivation of farm land produces local monocultures. 
Nearby railway embankments and hedgerows are much more 
biologically diverse and so shelter and support a greater variety 
of insects and other small animals. They are important  as 
pollinator highways.

• Iarnród Éireann is involved in many community and national 
projects that support and promote biodiversity.

True/False Questions

a)  The railway network in Ireland stretches over  T F 
2000 kilometres. 

b) Ecological surveys are only carried out after changes  
have been made to the rail infrastructure. T F

c) Electrofishing kills fish and other aquatic animals. T F

d) Insects are the main pollinators in Ireland. T F

e) Optical weed spraying targets only specific plants. T F

f) Railways and railway embankments act as  T F 
pollinator highways. 

g) A healthy ecosystem generally has a high biodiversity index. T F

h)  A crayfish is a type of fish found in freshwater. T F

i) A riparian habitat is a woodland. T F

j) Rock armour is used to protect river banks from erosion. 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.

baseline indicator, biodiversity, corporate social responsibility, crayfish, 
culvert, direct current, electrodes, electrofishing, galvanotaxis, habitat 
mosaic, herbicide, lateral erosion, mitigation, nutrient cycling, optical 
weed spraying system, pollinator highways, riparian, rock armour, 
salmonid, siltation, spawning gravel, transect area, viaduct. 

Check the Glossary of terms for this lesson on www.sta.ie

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

Explain the following terms that are used in ecology: biosphere, 
habitat, niche. 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) 2012, Q. 11 (b) 
Organisms that are introduced into new environments outside their 
natural ranges are referred to as exotic species. In some cases these 
introductions have been deliberate and in other cases accidental e.g. 
when a species kept in captivity in a new country escapes and gives 
rise to a wild population. Worldwide, the great majority of deliberate 
attempted introductions have been unsuccessful.

(i)  Suggest a reason for attempting to establish an exotic species in 
a new country.

(ii)  Suggest two reasons why the great majority of attempted 
introductions have been unsuccessful.

(iii)  Use your knowledge of the life cycle of flowering plants to 
suggest how an exotic plant may escape from captivity.

(iv)  Use the knowledge that you have gained in your studies of 
ecology to suggest how the introduction of an exotic species 
may affect an existing community negatively and positively.

(v)  It has been stated that an exotic species has a good chance  
of becoming established in a new environment if there is a 
vacant niche.

1. Explain the term niche in this context.
2. Do you agree with the above statement?
3. Explain your answer.

Leaving Certificate Biology (HL) 2013, Q. 7 

Distinguish between the terms habitat and ecosystem by writing  
a sentence about each. Answer the following questions in relation  
to a named ecosystem which you have investigated.

(i)    How did you investigate a named abiotic factor, other than 
temperature or pH?

(ii)  How were you able to identify the animals that you found in the 
ecosystem?

(iii)   When conducting a quantitative survey of plants, how did you 
ensure that your sample was random?

(iv)   In the case of a named animal and a named plant give an 
example of an adaptation to its habitat that you observed.
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The main syllabus references for the lesson are:

Leaving Certificate Biology
• Principles of ecology: Definition of “ecology”, “ecosystems”, 

“habitat”. Explanation of the term “biosphere”. 
• Definition and examples of the following as applied to terrestrial 

and aquatic environments: abiotic factors; biotic factors;  
climatic factors.

• Definition and examples of edaphic factors as applied to 
terrestrial environments. (p. 11)

• Choice of Habitat: Relationship between an organism’s 
suitability to its habitat and abiotic factors, to include any three 
of the following: pH, temperature (air and ground or aquatic), 
light intensity, water current, air current, dissolved oxygen, 
mineral content, percentage air in soil, percentage water in soil, 
percentage humus, salinity, degree of exposure, and slope. (p.13)

Student Activities

1. Habitat sampling (e.g. playground, sports field, grassland)
 This can be done as a group exercise. In surveys such as this 

it is important  to select the location of the samples randomly. 
One way to do this is to throw a tennis ball into to area and then 
place a transect (hoop or bicycle tyre) at that position. Record 
the species found and the number of individuals of each species. 
Repeat this process at a number of locations.  
Below is an example of a record of species.

Location Species 
Total (n)Species 1 2 3 4 5

Red clover 5 2 3 1 4 15

White clover 2 1 4 3 8 18

Daisy 3 5 0 1 2 11

Buttercup 2 4 3 6 9 24

etc.
  

2. Evaluating biodiversity
 A number of methods have been devised to quantify the degree 

of biodiversity in a set of samples. Here’s one method.  
Find the total for each species (here  n = 15, 18, 11, 24) and the 
total number of specimens. (N = 68). Multiply each n by (n-1) 
and add the results: 15×14 + 18×17 + 11×10 + 24×23 = 1178. 
Calculate N(N-1): 68×67=4556

 Biodiversity index = 1 – 1178 / 4556 = 0.71 

Did You Know?
• The Great Southern and Western Railway (GS&WR) operated 

in Ireland from 1844 to 1924 and, at 1,800 km, was for some 
time the largest of the Ireland’s four railway networks. Its main 
line ran from Kingsbridge (now Heuston Station) in Dublin to 
Cork, branch lines to Waterford, Mallow, Tralee, Caherciveen, 
Limerick, Athlone and other places.

• In 1924 the GS&WR, and most other lines in what was then  
the Irish Free State, merged to form the Great Southern Railway. 
The following year the Dublin and South Eastern Railway  
were incorporated. 

• In 1945 the Grand Canal Company and the Dublin United 
Tramway Company joined to form Córas Iompair Éireann  
(CIÉ ― The Transport System of Ireland). It was nationalised  
in 1950, but was divided into separate rail and road  
companies in 1987. Since then, the railways have been  
operated by Iarnród Éireann (“Irish Rail”) a subsidiary of CIÉ.

Biographical Notes
William Dargan (1799 – 1867)

It has been claimed that William Dargan, the 
engineer, contributed more to the betterment 
of life in Ireland than most of the politicians 
of the 19th century. He was the eldest in a 
large family of tenant farmers in Killeshin, 
Co. Laois. He attended a hedge school 
in Graiguecullen, where he excelled in 
mathematics and accounting.

From 1819 to 1824 he worked with the 
famous Scottish engineer Thomas Telford in Wales and Ireland. 
In 1833 he built Ireland’s first railway line from Dublin to Dún 
Laoghaire. He designed and built over 1,300 km of rail lines and 
is rightly known as the “Father of Irish Railways”. He designed 
and built numerous bridges, including an eleven arch bridge at 
Balbriggan. He provided well paid employment for large numbers of 
people at a time when few alternatives were available. The Dargan 
Bridge (2004), a cable-stayed Luas bridge in Dublin, was named 
after him.

Learning Outcomes
On completion of this lesson, students should 
be able to: 

• Describe what is meant by ‘corporate social responsibility’
• Explain the terms ‘biodiversity’ in terms of genetic variation within 

a species, variety of species in a habitat and variety of habitat 
within an ecosystem

• Explain the term ‘nutrient recycling’ and outline how 
• Outline the extent of Ireland’s rail infrastructure and how it can 

influence biodiversity
• Describe how riparian ecological surveys are carried out
• Outline the function of rock armour near bridges and culverts
• Describe the process and benefit of optical weed spraying
• Explain what is meant by the National Pollinator Plan.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Roads and rail lines divide habitats and, can prevent the free 
movement of some species. However, the fact that rail lines 
are normally fenced off, the embankments tend to be largely 
undisturbed by people. They can in fact become corridors of 
wilderness linking scattered habitats such as woodlands.

• Intensive cultivation of farm land produces local monocultures. 
Nearby railway embankments and hedgerows are much more 
biologically diverse and so shelter and support a greater variety 
of insects and other small animals. They are important  as 
pollinator highways.

• Iarnród Éireann is involved in many community and national 
projects that support and promote biodiversity.

True/False Questions

a)  The railway network in Ireland stretches over  T F 
2000 kilometres. 

b) Ecological surveys are only carried out after changes  
have been made to the rail infrastructure. T F

c) Electrofishing kills fish and other aquatic animals. T F

d) Insects are the main pollinators in Ireland. T F

e) Optical weed spraying targets only specific plants. T F

f) Railways and railway embankments act as  T F 
pollinator highways. 

g) A healthy ecosystem generally has a high biodiversity index. T F

h)  A crayfish is a type of fish found in freshwater. T F

i) A riparian habitat is a woodland. T F

j) Rock armour is used to protect river banks from erosion. 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.

baseline indicator, biodiversity, corporate social responsibility, crayfish, 
culvert, direct current, electrodes, electrofishing, galvanotaxis, habitat 
mosaic, herbicide, lateral erosion, mitigation, nutrient cycling, optical 
weed spraying system, pollinator highways, riparian, rock armour, 
salmonid, siltation, spawning gravel, transect area, viaduct. 

Check the Glossary of terms for this lesson on www.sta.ie

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

Explain the following terms that are used in ecology: biosphere, 
habitat, niche. 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) 2012, Q. 11 (b) 
Organisms that are introduced into new environments outside their 
natural ranges are referred to as exotic species. In some cases these 
introductions have been deliberate and in other cases accidental e.g. 
when a species kept in captivity in a new country escapes and gives 
rise to a wild population. Worldwide, the great majority of deliberate 
attempted introductions have been unsuccessful.

(i)  Suggest a reason for attempting to establish an exotic species in 
a new country.

(ii)  Suggest two reasons why the great majority of attempted 
introductions have been unsuccessful.

(iii)  Use your knowledge of the life cycle of flowering plants to 
suggest how an exotic plant may escape from captivity.

(iv)  Use the knowledge that you have gained in your studies of 
ecology to suggest how the introduction of an exotic species 
may affect an existing community negatively and positively.

(v)  It has been stated that an exotic species has a good chance  
of becoming established in a new environment if there is a 
vacant niche.

1. Explain the term niche in this context.
2. Do you agree with the above statement?
3. Explain your answer.

Leaving Certificate Biology (HL) 2013, Q. 7 

Distinguish between the terms habitat and ecosystem by writing  
a sentence about each. Answer the following questions in relation  
to a named ecosystem which you have investigated.

(i)    How did you investigate a named abiotic factor, other than 
temperature or pH?

(ii)  How were you able to identify the animals that you found in the 
ecosystem?

(iii)   When conducting a quantitative survey of plants, how did you 
ensure that your sample was random?

(iv)   In the case of a named animal and a named plant give an 
example of an adaptation to its habitat that you observed.
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