EINSTITUTESE
EDUCATION

Biology

Wesley Hammond

6" Year Leaving Certificate
Higher Level

2020-2021

Unit 1:
Ecology




EINSTITUTESE
EDUCATION

CONTENTS

Topic Page
Ecology 1

What do you need to know about UNIT 1?

e Unit 1isworth at least 25% of the Biology paper (can be worth up
to 32.5%).

e Two short questions (10%) in Section A will be asked from
scientific method, food and ecology.

e Onelong question (15%) in Section C will be asked from
scientific method, food and ecology.

e An experiment question (7.5%) can also be sometimes asked in
Section B of paper.
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This topic has been asked every year since 2004. It is worth between 15% to

27.5% in your Leaving Certificate.

History of topic

2004 80 marks
2005 60 marks
2006 110 marks
2007 80 marks
2008 95 marks
2009 80 marks
2010 80marks

2011 80 marks
2012 80 marks
2013 110 marks
2014 80 marks
2015 80 marks
2016 86 marks
2017 110 marks
2018 80 marks

2019 60 marks
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Ecology

Ecology is the study of interactions between living things and their environment.

Biosphere:

e Part of the planet containing living organisms

Example: Deep in the oceans and high in the mountains.

Ecosystem:

e  Group of organisms that interact with their environment.

Example: Woodlands, grasslands, bogs, lakes, hedgerows, desert.

(You will need to know one ecosystem in detail)

Habitat:

e A place where a plant or animal lives.

Population:

e All the members of the same species living in an area

Example: population of rabbits in a field.

Community:

o All the different populations living in an area

Example: population of bacteria, fungi, plants and animals in a field.
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Environmental factors affecting the number and distribution of organisms:

e Abiotic factors relate to non living factors
e Biotic factors relate to living factors
e (Climatic factors refer to weather over a long period of time (rainfall, temperature, humidity)

e Edaphic factors relate to the soil (soil pH, soil type, soil temperature and soil moisture).

Effects of abiotic factors (non- living factors) on distribution of organisms

* Altitude = High altitudes are cooler and plants and animals cannot survive.

* Aspect = South facing slopes are warmer and receive more light which allows more plants to
grow.

North vs. South: Kerthern Haminphers

* Light intensity = the more light available the more plants will grow.

* Air temperature = in warmer climates with higher temperatures, more plants will be
present.

* Soil pH: plants will grow better at certain pH values. If the soil is too acidic or basic the plant
may die.

Question - Name a plant from a grassland ecosystem and indicate two abiotic conditions which
favour its presence:

o Name of plant - Buttercups
e Soil pH and south facing aspect
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Effects of biotic factors (living factors) on the distribution of organisms

Competition: Competition occurs when organisms struggle and fight for a resource that is in short
supply.

Food availability: the more food that is available to a plant or animal, the larger the number of
organisms that will survive.

Parasitism: parasites cause harm to an organism and can kill the host.

Human impact: humans can cause a lot of damage to natural environments.

Energy flow

NOTE: The sunisthe primary source of energy flow.

e Feeding allows energy to flow from one organism to another in a habitat.

Producers:
Producers are organisms that carry out photosynthesis to make their own food.

Examples: sycamore trees, ivy

Primary producer » Primary consumer Secondary consumer »  Tertiary consumer
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Consumers:

Consumers are organisms that take in food from other organisms.

e Primary consumer: feed on producers

Example: Herbivores feed only on plants (e.g deer)

Decomposers — feed on dead matter (e.g bacteria and fungi)

Detritus feeders (mussels, earthworms)

e Secondary consumer: animals that feed on primary consumers

Example: Carnivores (only eat other animals)

o Tertiary consumers: feed on secondary consumers

NOTE: These are normally the top consumers.

Grass Grasshopper Frog Snake Hawk
——
/I .\\- ,’/ \ = \\ l/’—\\ //«\
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Producers Primary secondary Tertlary Top laval
consumers consumers cCoOnsumers wunsumers

What are omnivores?

e QOrganisms that feed on both plants and animals.

Example: Badgers, humans, bear.

Cas o getdeain dunkstay
O repradsmion 4 Lhese Aotes & proddiied

Wesley Hammond. Biology. Leaving Certificate. 6! Year.



EINSTITUTESE
EDUCATION

Food chain

e Afood chain is a sequence of organisms in which each one is eaten by the next organism in
the food chain.

e A trophic level is a feeding stage in the food chain.

Examples of a grazing grassland food chains:

Grass =———————> Rabbit =———> Fox

agton by oatan by

— AR

Leoves Caterpillar Thrush

{cabboge)

Leaves ——» Greenfly — Ladybird = — Blackbird — Hawk

Buttercup — Caterpillar ——Thrush —% Fox

I T T l

1¥ troghic |evel 2™ trophic level I " trophic lewel 4" frophic lewe

What affects the length of a food chain?

e The amount of energy passing from one trophic level to the next trophic level decreases
which limits the length of a food chain.

e Only 10 % of energy from each stage is passed onto next trophic level.

e Other 90% is used by organisms for energy (e.g flying, running) or lost by heat.
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Food web from a grassland ecosystem:

e Food web consists of two or more food chains that are interlinked.

Sparrow hawk
Blackbird Fox
Ladybird Hedgehog Stoat
\ Caterpillar  Earthworm Mouse  Rabbit
Greenfly Snail
\
Leaves

Examples:

Producer: Leaves
Primary consumer: Snail, earthworm, greenfly, rabbit, mouse, caterpillar
Secondary consumer: Stoat, ladybird, hedgehog

Tertiary consumer: fox

Pyramid of nhumbers

* A pyramid of numbers represents the organism number at each trophic level in a food
chain.

®* Number of organisms at each trophic level decreases as you move up the food chain, and
the size of the individual increases.

TERTIARY

CONSUMERS Numbers of
e indivaduols
ISECONDARY CONSUMERS decreqses
‘ PRIMARY CONSUMERS
3,"?‘ of
PRODUCERS individuais

Increcses
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NOTE: Why does the number of organisms at each trophic level normally decrease as you move up
the pyramid of numbers?

e The amount of energy passing from one trophic level to the next trophic level decreases

Note: Body size of organisms tend to increase as you move up pyramid because larger animals tend
to eat smaller ones.

Example of normal pyramids:

™,

f
i

fi i T,

Example of partially inverted pyramid:

SPIDERS
LADYBIRDS
GREENFLY

‘ If an individual producer is large,
ROSE BUSH it will provide food for a large

number of primary consumers

e
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Example of parasitic pyramids:

BACTERIA
MITES
GREENFLY

OAK

Limitations of pyramid of numbers:

e They do not take into account the size of the individual organisms.

e Sometimes the pyramid cannot be drawn to scale due to the numbers being so big (millions
of bacteria may live on one ash tree).
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What is a niche?

* The niche is the role an organism plays in its community.

Example: what it eats and how it interacts with different organisms in the surrounding environment.

If more than one species has the same niche they cannot survive due to competition (for space,
food, mates).

NOTE: swallows and thrushes prevent competition by having different niches.

Swallow: feeds on aerial insects

Thrushes: feeds on ground insects

Note:

If an organism is introduced into a vacant niche it has a better chance of survival as there is less
competition.

Why might an organism still not survive when introduced into a vacant niche?

e |t may not be able to adapt to new habitat.

10
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Pollution/ Conservation/ Waste Management

Pollution/ Conservation/
Waste management

How might humans impact an ecosystem?

Humans affect ecosystems in three ways:

e Pollution
e Conservation

e Waste management

Pollution:

e Pollution is a harmful addition to the environment.

11
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Sources of pollution:

e Electricity generation
e Transport

e Farm wastes

What are pollutants?

e Pollutants are substances that cause pollution.

Three types of pollution: (only need to know one type)

e Agricultural/ domestic/ industrial pollution.

l

e Agricultural pollution (slurry, fertilisers, pesticides, silage run-off).

Effects of agricultural pollution:

e Slurry (animals waste material) enters rivers or lakes during heavy rainfall which causes algal
to grow.

e When algae die and breakdown, oxygen is absorbed and therefore the level in oxygen in
water falls.

e Water plants and animals die due to lack of oxygen.

12
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Solving these problems:

e Storing slurry in leak proof tanks.

o Spread the slurry in the dry summer time as there is less chance of it being washed into

streams.

Conservation:

Conservation is the management of our environment, which will prevent the death and extinction
of organisms.

NOTE: The present rate of extinction is faster now than ever before.

P

These animals didn’t experience conservation in time to prevent extinction.

Benefits of conservation:

e Prevents organisms becoming extinct
e Maintains a wide range of living things.
e QOrganisms may be useful in nature.

e Maintains a balance in nature.

NOTE: Nature reserves and Zoos are used to prevent extinctions and protect organisms.

13
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Example of conservation in Fisheries

Problems with the fishing industry:

e Overfishing has reduced the number in fish stocks.

e The use of small fish mesh in nets results in small fish being caught and killed.

Solutions to these problems:

e Size of mesh in the nets should be made larger so small fish can escape. This allows small
fish to escape and maintain the numbers of the population.

e Use fish quotas to ensure only certain amount of fish are caught.

Waste Management

Agriculture:

e Slurry (animals waste material) enters rivers or lakes during heavy rainfall which causes algal
to grow.

e When algae die and breakdown, oxygen is absorbed and therefore the level in oxygen in
water falls.

e Water plants and animals die due to lack of oxygen.

Solving these problems:

e Storing slurry in leak proof tanks.

e Spread the slurry in the dry summer time as there is less chance of it being washed into

streams.

14
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Waste management in fish:

e Waste materials such as fish heads, tails, and intestines are diluted by water.

e These substances are highly alkaline and are neutralised by adding acid. Used to create
fertiliser.

Waste management in forestry:

e Waste materials from tops of trees, small branches, roots and saw dust

are processed to form wood products (MDF)

What are the problems with waste disposal?

e Wastes may contain micro-organisms (e.g bacteria) that cause diseases if released into
water supplies.

e Nutrients from agricultural waste released into water can cause plants and animals to die.
e Waste in landfill sites can be unslightly and smell (attract rats)

e Incinerators can cause poisonous gases to be released.

NOTE: Advantage of incinerators is they release heat that can be used to produce electricity.

How might we control waste production?

* Reduce
* Reuse
* Recycle

15
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Role of micro-organisms in waste management:

Micro-organisms such as bacteria and fungi can act as decomposers which recycle nutrients
in landfill sites and sewage treatment plants.

Landfill sites should be covered in soil as bacteria and fungi are present which will break
down some of the material.

In secondary stage of sewage treatment bacteria and fungi are used to break down organic
matter.

16
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Factors affecting
Populations
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o A population is all the organisms of same species living in an area.

How are Populations controlled?

e Predation
e Competition
e Parasitism
e Symbiosis

Competition

Competition occurs when organisms struggle and fight for a resource that is in short supply.

Examples: Two male blackbirds competing for a female.

What resources might animals compete for?

e Food
e Shelter
e Mates

e Space (territory)

What resources might plants compete for?

Minerals
Space
Water
Light

Intra-specific competition

o Takes place between the same species

Example: two robins fighting for territory

18
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Inter-specific competition

o Takes place between different species

Example: blackbird and thrush competing for food.

“ Dnscsses Ussrer
Amve me e et

Types of competition

Contest competition

e This is where there is a physical contest between two individual organisms and only one

benefits (only one gets the resource).

Examples: Two male deer fighting for territory and female mates.

Scramble competition

o All of the struggling individuals get some of the resource but none of the organisms get
enough resource to survive.

Examples: plant seedlings competing for light and space. If some are not removed they will not get
enough light, water and space and may die.

NOTE:

How to avoid competition within the same species?

e The butterfly and caterpillar which are the same species avoid competition as they have
different mouth parts. Butterfly feed on nectar while caterpillars feed on leaves.

19
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Predation

e Predation is the catching, killing and eating of another organism.

e A predator is an organism is an organism that catches, kills and eats another organism
(foxes)

e The prey is the organism that is eaten by the predator (rabbits).

Predator — Prey relationships:

Example: Predator: Fox Prey: rabbit

e Asthe population of prey increases, the number of predators will rise (more food available).

e As predators population begins to increase, the population of prey decrease.

Predubors
population
imeraases after
the prey
population
imcreases.

L e

Alse the

predators
population ks
always lowear
than tha prays
population.

Note:

What is the role of a predator prey relationship? To help control each other’s population.
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Factors that affect predator - prey populations:

e Availability of food: if prey numbers are large, this can cause an increase in the numbers of
predators.

o Disease: can cause population numbers decrease dramatically.

e Migration of predators: predators may have to move area if the preys population is really
small which makes it easier for the prey populations
to increase.

21
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What is an adaption?

e Is afeature that helps an organism to survive and reproduce.

NOTE: Adaptions can be structural, competitive and behavioural.

Adaptations of predators and prey

Predators:

e Foxes can run fast and have good sense of smell to catch prey.

e Owls have great eyesight to catch their prey at night (nocturnal) which allows them to avoid
other competition.

o Hawks have excellent eye sight to locate prey.

e Ladybirds have a strong jaw to kill and eat aphids.

Prey

e Mice can run fast and hide to avoid being eaten.

e Frogs are camouflaged to avoid attack by its predators.

e Ladybirds have a bright red colour, indicating that they taste very bad.

Adaptions of plants:

o Nettles have a sting to protect them from predators.

e Bright colour flowers on the buttercup are used to attract insects for
pollination.

22
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Factors that affect human populations:

* War —increase the death rate
*  Famine —increase the death rate

* Contraception - reduces the birth rate

* Disease —increases the death rate.

Parasitism:

Occurs when one organism obtains its food from a live host causing it harm.

Types of parasites:

e Endoparasites: live on the inside of the host’s body causing harm (liver fluke in
sheep, tapeworm in the human small intestines).

e Exoparasites: live on the outside of the host’s body (fleas on a dog, green fly on a

rosebush). ?

What is the role of parasites in nature?

e They control populations of the organism that they feed on.

How do parasites differ from other predators?

e They are smaller than normal predators.
e They can attack the host inside the body.

Symbiosis:

e When two different organisms live in close association with each other and at least one
benefits.

e Mutualism is another form of symbiosis where both benefits.

23

Chas lavtee! getdeaiin dunkstay

o reprodsmion af these A otes b proddided Wesley Hammond. Biology. Leaving Certificate. 6! Year.




EINSTITUTESE
EDUCATION

Examples of symbiosis:

e Symbiotic bacteria in the human large intestines. They produce vitamin B and K for the
human (host) and they get food and shelter from the host.

e Nitrogen fixing bacteria convert nitrogen gas into nitrates for the plant in the soil. The
bacteria get food and shelter living in roots.

Nitrogen fixing bacteria (live in root nodules of plants)

Nitrates protection and shelter

Legumes (e.g Clover)

Aquatic environments

Factors that affect aquatic environments:

e Light: Plants are only found towards surface of water.
e Currents: Plants can be carried away unless attached to rocks.
e Saltcontent: salt concentration affects what organisms live in water.

e Wave action: Can cause damage to plants or animals.

\\u}_’!fix
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The Nutrient
Cycles
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Nutrient Recycling

e Nutrient recycling allows elements like carbon and nitrogen to be exchanged between living
and non-living parts of an ecosystem

e Also accepted in marking scheme (allows nutrients to be reused)

The Carbon Cycle

What is the function of the carbon cycle?

e So carbon can be converted to carbon in living things (e.g carbohydrates)

Plant Food

(CeH1206) Slow weathering

Death and decay. boyes
(mlcroorganlsms)

Ammal Food

f‘“ 26

' Cnas o getdeaiin dunksiay

o reprodsion af Lhese Aotes b proddiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.



EINSTITUTESE
EDUCATION

Carbon ——
Dioxide in the Pants take cartion out of the
nmosphere by
atmcsphefe ’ phorosymihesis Lo make

Carhon n - - sugars
released nto * *
nmaiphere by
burring fossil Carbon i refeased Into the stmosphere
fueh by respir ation of plants and anenals

l

Plants are aaten
bry anermadi ’

| 4

Death deposits Cardon INto the 104

Carbon in dead and '

decaying matter is broken Fossint ateon
down by decomposers

Carbon stored as foss il fueds

Processes involved in the carbon cycle:

e Photosynthesis
e Respiration

e Decomposition
e Combustion

Function of living organisms in the carbon cycle:

e Bacteria and fungi: their role as decomposers help return carbon back into the atmosphere.
NOTE: Microorganisms also carry out respiration returning carbon to atmosphere.

e Animals: return carbon back into the atmosphere by the process of respiration.

e Plants: absorb carbon from the atmosphere by a process called photosynthesis.

27
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The Nitrogen Cycle

What is the function of the nitrogen cycle?

e It converts nitrogen gas into forms that living things can use.
e Living things use nitrogen for the formation of protein, RNA, DNA .

Nitrogen gas

Al
Nitrates WNoesliniadg

Nitrates

\

| Nitrites

\ Plant protein

Ammonia (in soil)

\

Excretion Animal protein
(urine) *—

e Nitrogen gas is converted into nitrates by nitrogen fixing bacteria in the soil which is known
as nitrogen fixation. (Lightning also carries out this process)

e The mineral nitrate in the soil is now absorbed by roots of plants to form plant protein (or
DNA/RNA).

e Plants are consumed by animals.

e Animals and plants die and decompose as a result of bacteria and fungi which release
nitrogen in the form of ammonia into the soil.

e Nitrifying bacteria in the soil now convert ammonia into nitrites and then nitrates which is
known as nitrification.

e Some of these nitrates are again absorbed by plants. The other nitrates are converted back
into nitrogen gas by denitrifying bacteria in a process known as denitrification.

o},’!_qz\
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Bacteria involved in the nitrogen cycle:

e Bacteria of decay

e Nitrogen fixing bacteria
e Nitrifying bacteria

e Denitrifying bacteria

What role have bacteria in the nitrogen cycle?

Nitrogen fixation:

e Using nitrogen fixing bacteria (symbiotic relationship between anaerobic bacteria who live
on roots of legumes of clover), they convert nitrogen gas into nitrates.

Decomposition:

e Bacteria of decay break down dead organisms and release nitrogen in the form of ammonia
into the soil.

Nitrification:

e Using nitrifying bacteria in the soil to convert ammonia into nitrites and then nitrates (these
bacteria are chemosynthetic in that they make their own food using chemical reactions)

Denitrification:

e Using denitrifying bacteria (anaerobic bacteria) the nitrates are converted back into
nitrogen gas.

What is the role of fungi in the nitrogen cycle?

e Act as decomposers releasing ammonia into the soil.

What is the role of plants in the nitrogen cycle?

e Plants absorb nitrates from the soil to help form proteins.

What is the role of animals in the nitrogen cycle?

e Animals consume plants and use the nitrogen in plants to help form protein.

NOTE: What is common to both Carbon and Nitrogen cycle?

/R\Bacteria involved/ excretion/ death and decay/ nutrition.
=
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Experiment

Section
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Study of a Grassland ecosystem

A habitat survey should include the following key parts:

1) Measuring abiotic and biotic factors affecting the living organisms.
2) Calculate the populations of both plants and animals in that habitat.

3) Present the information gathered using charts and tables.

What do you use to identify plants and animals?

e Anidentification key.

You must identify five animals in your survey:

e Snail

e Ladybird
e Spider

e Blackbird

e Earthworm

You must identify five plants in your survey:

o vy

e Nettles

e Buttercup
e Daisy

e Blue bells

To create a simple key to identify five fauna (all of animals in ecosystem )

Animal

Black feathers Red and black Shell No Shell

(black birds) (ladybirds) (snail) /
8 legs Segmented
(spider) (earthworm)

14
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To create a simple key to identify five flora (all of plants in ecosystem)

Plant
Coloured Flowers Flower’s lacking colour
Sting No sting
(nettle) (ivy)
Blue flower white flower  Yellow flower
(bluebells) (daisy) (buttercup)

Equipment used to collect animals:

.’ . Pooter --- Suck the organism into jar (collects insects and spiders)

Sweep net: Sweep over long grass (collects insects)

Plankton net: pulled through water with a jar attached to collect plankton.

32

Cas ot getdealin, dumbstay
o reprodsion o Lhese A ctes b prodbiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.




EINSTITUTESE
EDUCATION

Beating tray:

Placed under a bush which is shaken (collects insects, beetles, worms)

< — NS
‘ r | Pitfall trap:
L'é Placed in soil for 24 hours (collects snails, slugs and worms)
e Tullgren funnel:
T ::,:m Heat from the light cause the insects to move down from the soil and
s litter and into the pot (collects insects)

Mammal trap:

Small animals enter and become trapped (collects mice)

<

Precw of board on grownd
1

Q Cryptozoic trap:

s Placed on top of soil and returned to afew days later. Animals that like moist and

’ dark conditions will gather on the cryptozoic traps.
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What isthe differ ence between a quantitative survey and a qualitative survey?

e A gquantitative survey tells you the number s of or ganisms present.

o A qualitative survey tellsyou if an organismis absent or present.

NOTE: quantitative surveys provide more information.

Experiment 1:
Quantitative survey for plants:

To calculate Percentage Cover of plants in a grassland area:
(amount of ground covered by any species)

1) A quadratis a square made of metal or wood and has sides of 0.5 metre.

2) Aquadrat is placed randomly in your habitat. This is carried out
by throwing a pencil over your shoulder and placing the

guadrat where the object lands.

3) This was repeated 10 times.

4) In each quadrat, we counted the times each plant touches an intersection point of each

small square and recorded our results on a table.

5) We then used the formula:

Number of touches X 100
Number of squares 1

6) A graph was drawn to present the results.

NOTE:

e This survey uses an objective estimate as a person’s individual judgements are not used.

34

Chas lavtee! getdeaiin dunkstay
o reprodsmion af these A ctes b proddiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.




EINSTITUTESE
EDUCATION

Quantitative Survey for plants:

To calculate Percentage frequency of plants in a grassland area:
(chance of finding a named species with one throw of quadrat)

1) Aquadratis a square made of metal or wood and has sides of 0.5 metre.

2) A quadrat is placed randomly in your habitat. This is carried out
by throwing a pencil over your shoulder and placing the quadrat

where the object lands.

3) A quadrat was thrown 10 times.

4) The presence or absence of a species is recorded for each quadrat and were
presented in a table.

5) Graph your results.

6) If a species is present in three quadrats out of ten, their frequency is:
3/10 X 100/1=30%
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Quantitative survey for plants - Transects
¢ Used to survey changes along a gradient (e.g from edge of field to its
centre)
¢ Nonrandom

Line Transects:
e A string that 1s marked at regular intervals,
e Names of organisms that touch the string are recorded.

Note: Limited as they sample narrow piece of habitat.

Bell Transect;
¢ Two strings running parallel to each other that is divided up into 1m?
squares,

gITTTTITTIIT
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Experiment 2:

To carry out a Quantitative survey of animals using the Capture — recapture method

(estimate the number of mice)

1) Ina habitat, capture a number of mice (used a mammal trap).

2) Mark each organism using a marker making sure not to harm the animals (e.g making
them more visible to predators).

3) Release each organism in the area it was captured.

4) On a second visit (some days later) a similar number of animals were caught and the
mice that were marked were recorded.
5) The total of number of animals were calculated using the formula:

Number = c1t X c2m
M an

C 1%t = number caught and marked on 1%t visit
C 2"Y = number caught on 2" visit
M 2" = number marked on 2" visit from first visit

6) Graph your results.

NOTE: marked animals must be given time to mix with the unmarked animals.

\\u}_’!fix
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Example: Estimate the number of wild hares in a grassland area. 50 hares were trapped. A tag was
placed on its fur and it was released. A few days later 50 more hares were trapped, of which 20 had
already been tagged. A few days later 50 more hares were trapped and 10 had their ears tagged.

i) Calculate the population range of hares in this grassland:

i) Compare first and second visit:

Number of hares= 50 x 50 = 125
20

Compare first and third visit:

Number of hares: 50 x 50 = 250
10

Population Range of hares is 125 to 250.

i) Calculate the mean population size of hares in grassland:

ii) Mean population: 125 + 250 = 187.5 hares
2

oy
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Experiment 3:

To investigate three abiotic factors (non-living) in a hedgerow
Aspect

Aspect can be identified using a compass

NOTE: aspect affects light intensity and temperature (both are higher on south facing slopes)

Air temperature

Air temperature is taken using a thermometer

Wind Speed and direction

Can be measured using an anemometer and a wind gauge

Soil pH

Recorded using a pH meter or universal indicator

Light intensity

Can be measured using a light meter

Accidental discovery

What possible sources of error may occur in your habitat survey?

A rare animal may or may not be seen which is not very common to the habitat
Size of sample area:

If the sample area is too small there might not be a fair reflection on the organisms that are
present in that area.

The larger the sample size the more accurate the results (e.g throwing 100 quadrats rather
than just 10).

1oux
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Human error:

e Humans may identify an organism incorrectly (Solution — use a key).

e If humans are required to give estimation on something, there judgement may not be
accurate.

Changing seasons:

e Certain organisms may be present in spring and summer. However, if you are carrying out
the habitat survey in the winter many organisms may not be present.

Definitions

o Ecology is the study of how living things interact with their environment.

e An ecosystem is groups of living organisms that interact with their environment (e.g
grassland).

e Abiosphere is the part of the planet containing living things.

e A population is the number of organisms for one species living in an area.

e A community is all the different populations living in an area ( e.g rabbits, snails and foxes).
e A habitat is where an animal or plant lives.

e Biotic factors relate to living factors ( e.g food, competition, predation or humans).

e Abiotic factors relate to non living factors (e.g temperature, soil, rainfall).

o Edaphic factors relate to the soil (e.g soil pH, soil temperature).

Climatic factors relate to the weather over a long period (e.g wind, rainfall).
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Consumers are organisms that take in food from other organisms (e.g rabbits).
Producers make their own food (e.g all plants).

A food chain shows a sequence of organisms in which one is eaten by the next.
(grass ——> rabbits —— Fox).

A trophic level is a feeding stage in the food chain (the food chain above has 3 trophic
levels).

A primary consumer eats a producer.

A secondary consumer eats a primary consumer.

A tertiary consumer eats a secondary consumer.

A decomposer breaks down dead organic matter (e.g bacteria, fungi or earthworm).

A herbivore eats plants only.

An omnivore eats both plants and animals.

A _carnivore eats other animals only.

Detritus feeders feed on dead leaves and dead organic matter.

A food web is two or more inter-linked food chains.

A niche is the functional role an organism plays in the ecosystem.

A pyramid of numbers represents the number of organisms at each trophic level of a food
chain.

Pollution is the release of any harmful substances into the environment.

A pollutant is the substance that is causing the pollution.
-
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Conservation is the wise management of our environment and the preventing of organisms
becoming extinct.

Competition is the struggle between two organisms for a resource in short supply (e.g food,
shelter or mates).

Contest competition is the physical contest between two organisms and only one gets the
resource (e.g two male deer’s fighting for a female).

Scramble competition is where a number of organisms struggle for a resource but they all
get some of the resource but not enough (e.g all young seedling plants competing for light
and space).

Intra-specific competition is when two organisms of the same species compete.

Inter-specific competition occurs between organisms of different species.

Predation is the killing and eating of another organism.

A predator catches and kills another organism.

The prey is the organism been killed and eaten.

Symbiosis occurs when two organisms living in close association with each other and at least
one of them benefits.

Parasitism occurs when one organism lives on another (the host) and causes it harm.

Exoparasites or ectoparasites live on the host on the outside causing harm.

Endoparasites live on the host on the inside causing harm.

An adaption is a feature of the organism that increases its chance of survival (e.g rabbits can
run fast to escape from predators).

Nitrogen fixation: the conversion of nitrogen gas into nitrates.

Nitrification: the conversion of ammonia to nitrite and then nitrate.

% 42
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e Denitrification: the conversion of nitrates to nitrogen gas.

e Nutrient recycling is when carbon or nitrogen are exchanged between living and non living
parts of the environment (allows nutrients to be reused)

Study of an ecosystem:

o Akey is used to identify plants or animals.

e A qualitative study records if a plant or animal is present or absent.

e A quantitative study records the number of organisms present.

Do you Know Tick

Define ecology

Define biosphere

Define ecosystem and name one example

Define habitat, population, community

Define abiotic factor and give three examples

Define biotic factor and give three examples

Define climatic factors and give three examples

Define edaphic factors and give three examples

List three factors impacting on aquatic environment

State the primary source of energy

Define producers, primary consumers, secondary consumers, tertiary consumers
and note there tropic level in food chain

Define herbivore, carnivore and omnivore

Define flora, fauna and decomposers

Define food chain, food web and trophic levels

Draw a food chain with four trophic levels

Draw a food web with three food chains

Explain the reason why food chains have only 4 or 5 trophic levels
Define a niche
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Describe the chances of an organism surviving if introduced into a vacant niche
Define the term pyramid of numbers

Draw a normal and inverted pyramid of numbers

To identify examples of organisms in certain stages in pyramid of numbers
State a limitation of using pyramid of numbers

State factors that control population numbers

Define competition, intra- specific competition, inter specific competition,
contest competition and scramble competition giving an example for each
To know an example of how one organism has an adaptive techniques to survive
competition

Define predation, prey

State adaptions of two types of predators

State adaptions of two types of prey

Define parasitism, endoparasite and exoparasites

Define symbiosis and know two examples of symbiosis relationships

Draw a graph to represent how predator-prey relationships affect their
populations.

State three factors that impact predator prey interactions

List four factors that affect human populations

Define pollution and pollutant

Name a type of agricultural pollution

Define conservation

State two benefits of conservation

State two problems with fishing industry

List two methods of conservation in fishing industry

For waste management state one effect of slurry on environment

List two methods of controlling the release of slurry

State three problems associated with waste disposal

State the role of micro organisms in landfill sites and sewage treatment
State three methods of controlling waste production

Define nutrient recycling

To draw or describe the carbon cycle

State the role of organisms (bacteria, fungi, plants and animals) in the carbon
cycle

State the function of the nitrogen cycle

To draw or describe the nitrogen cycle

Define nitrogen fixation, nitrification and denitrification

Name the bacteria involved in the nitrogen cycle

State the role of organisms (bacteria, fungi, plants and animals) in the nitrogen
cycle

Name one ecosystem

State the function of a key

Define a qualitative study and quantitative survey

Name two possible sources of error in ecosystem study and state how they
might be prevented

To_investigate three abiotic factors in ecosystem

/%%
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To know influence of three abiotic factors

Define adaptation

State one adaption of both an animal and a plant and the benefit of this
adaptation

Name five fauna in a named ecosystem

To draw a key to help identify these five fauna

Name five flora in a named ecosystem

To draw a key to help identify these five flora

List the equipment used to survey organisms and explain how they work

To carry out a quantitative survey of plants (Quadrat survey - % cover)

To carry out a quantitative survey of animals (Capture- recapture method) )
State how you present results from such surveys
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Exam Questions

Exam Paper 2019, Question 10:

0. &l (i ‘Whatis the importance in nature of recyding elements such as carbon and nitrogan?

fii] Nametwo of the types of bactera that play a role in the nitrogen cythe.
19}

[b)  Invasive mammals have been shown to have a detrimental impact on island
biodiversity, Worldwide, mvasve mammal species have led to the decline o extinction
of bird and other species through predation and competition,

Under an EU directive, Lough Mask in county Maya & designated as a candidate Special
Pratection Area far wild birds, Bath common and black-headed gulls have sigrificant
nesting colonies on islands in Lough Mask. Both are considered to be species of
conservation concern becauss their national breeding populations have declined by
25— S0%: in the last 25 years. The reasans for the decling in these breeding colories
are rat fully known, But itis considered that predation by the American ménk is 2
prablem, Mink are known ta vist colenbes and kill both adutts and chicks.

Adanfed from wuss insnsivespeoesimeiong rom

il Explain what is maant by the terms
1, Predation
1. Conservition fof species),

fE  Suggest why the mink has begome a seccessful predatar of the gulls,

il Mink are cmnlvores. Why is this an advantage when mink invade an island?

fiv] Otherthan predation, suggest a way in which the mink could cawse a decling in
the populations of these gulls,

(¥}  Suggestanother impact on food chairs in this ecosystem caused by the presence
of mink on these islands,

(W] Sketch and label a graph to show the typcal refationship betweaen the

popations of a predator and its prey,
127)
[ch fid From your knowledge of ecological surveys, explain the meaning of the terms;
1. Quontitative
1. Quolitotive,

] Inthe coursa of your erolegical studies you nvestigated an ecosystiem,
Mame this ecosystem and describe how vou conducted a quantitathve survey of
flora presert in it.
tiii} How did you present the results of your suervey?
iiv]l Suggesta possible source of arror in your survey,
24)
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Exam Paper 2018, Question 2:

i Fromi your knowledge of ecalagy, explain the following terms:

{a} Baotic factor.

b]  Habitat

[l Community.

{d] Fopulation.
2] Miche,
{fi  Biosphere

g} Chsalivative survesy.

&
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Exam Paper 2018, Question

10. (a) (i) Draw a pyramid of numbers to represent the information in the food chain below.
Rose bush — Caterpillars — Blackbirds —» Hawk
(i)  What term is used to describe the organisms at the top of food chains?

(iii)  Explain why pyramids of numbers are usually restricted to three or four levels.

(9)
{b) Write notes on the following.
(i)  Factors which influence the size of the human population.
(i)  Organism adaptations.
(i) Conservation.
(27)
{c) (i} Describe the steps you would take to estimate the size of the population of a
particular animal species in the ecosystem you have studied.
(i)  Name a plant from the ecosystem you have studied and indicate two abiotic
conditions which favour its presence.
(i} How did you measure any one of the abiotic conditions mentioned in {ii)?
(24)
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Exam Paper 2017, Question 2:

{a) Whyis it important that nutrients are recycled in nature?

(b) During the nitrogen cycle, nitrogen from the air is converted to nitrates.
Of what benefit is this?

{c) Nitrates are formed directly from other molecules in the soil.
Mame one of these molecules.

{d) Mention one role of animals, other than as consumers, in the nitrogen cycle.

{g) Name the family of plants which have a symbiotic relationship with nitrogen-fixing bacteria.

{f)}  The nitrogen in the air is convertad to nitrates but the percentage of nitrogen in the air
does not change. What process is responsible for this?

{g) Whatis the role of modern fertilisers in the nitrogen cycle?
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Solutions 2017, Question 2:

2, 2{5] +5(2]

[a} iy nufrents recpcted:
50can be reused or used by other organisms
[bY Benef of Ny changing ha siiratec
Plants can absarb for wse or avail of] nitrate
(el ftrate in sou fomed direc iy friom,
Mitrite (W0 ] [ollow ammaonia)
[df Animaol rove (mof cansurrer in M-Eycis:
Excrate jor egest) nitrogen [compounds) or die {00 decay or decompose] and release
nitropen {Compawnds) ar assamidate nitragen (compounds) or waste containg nitragen
(compouncds)
[B}  Ponds w sprrbiaas with M- Bnng deciein
Lapumias
{f)  Process keepéeg Ma i oir constont
Denitrification or described
(Bl Femwsen roe b Abopcie:

Supphy nitrate (or other valid esample] (1o the soil] or supply fived (or soluble ar usabhe)
nitrogen {to the soll}
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Exam Paper 2017, Question 7:

(a)

(b)

Answer the following questions by reference to a named ecosysteam which you have
investigated.

Mame of ecosystem:

(i}  Give one example of a possible error in ecological surveying.

(i}  Suggest how this error might be minimised or eliminated.

(i)  As part of your study you constructed a food web. In the space below or in your
answer book, draw a food web from the ecosystem you named abowve, containing:
1. At least three food chains, and
2. At least four trophic levels.

(i) Many animals must be captured for identification and counting in ecological
surveying. Some of these animals have adaptive features that may help them escape
capture. Give an example of one such adaptive feature.

{iii) Explain how this adaptation helps the animal escape capture.

(iv) Suggest why ecological surveying Is important.

(v] Ceescriles how you carried out 2 guantitative survey of a plant species named in you
food web abowa.
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Solutions 2017, Question 7:

7. (&) 2(3)

Name of ecosysten:

{i] Onepossibde scological surveying rror:

Mon-random [or biased) or misidentification or miscounting or sample size too
small or quadrat size unswitable

[t} How might this ernar be mirimised;

Method of minimisation must be described amd match possible error given above

7. (b a(4) + 8(1)

(i}  Food web diagrom: (can be in answer book)
1. Three interlinked valid food chains
2. Fowr valid trophic levels in at least one of the food chains
[[E]]  Animol edoptive featuee:
Appropriate adaptive feature named
[iii] How sdoaptive featune helps mimol escope coplure:
Matching benefit
[iv]  Whyecological survenng smportant:

Monitors bicdiversity or detects changes or pollution monitoring or to provide
baseline (tor comparison) or example described

[w) Plant grantitobive survey descripdion:

Qwadraty random how random, count (or estimate cover)y repeatf several times/
record or tabulate/ scale up [or described)f how results expressed [or cabculate %
frequency (or % cover)) Amy seven

53

Cas ot getdealin, dumbstay
o reprodsion o Lhese A ctes b prodbiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.




EINSTITUTESE
EDUCATION

Exam Paper 2017, Question 10:

10.

(2)

(b)

(<)

Explain the following terms as used in ecology.
(i)  Scramble competition.
(ii) Ecosystem.

(iii) Conservation. (9)

A new waste-to-energy incinerator is currently being built in Poolbeg, Dublin. The facility
will generate energy from domestic waste that cannot be reused or recycled.

i)  Suggest two reasons why this new incinerator is located in Dublin.

i) Give one advantage and one disadvantage of incineration in waste disposal.
i) Whatis the main role of microorganisms in waste disposal?

iv) What is meant by the term pollutant?

(v) Give an account of the effect of a named pollutant from one of the following areas:
domestic, agriculture, industry.

(vi) Describe how the pollutant referred to in (v} is controlled.

(27)
(i)  List two species from an ecosystem you have studied, which are involved in a
predator-prey relationship.
(ii) Draw agraph, appropriately labelling axes and curves, to show how population
numbers fluctuate in a predator-prey relationship.
(iii) Explain the fluctuations shown in the graph.
(iv) Outline a role in nature of such a predator-prey relationship.
(24)
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Solutions 2017, Question 10:

{a) i)

{ii]

(i)
()

{ii]

(i)
(v

v

{vih
<]
(i}

{ii}

(i)

(v

Scramble comgedntian:

A struggle for a {scarce) resource and all get some 3
Eoospsieur:

Organisms {or plants and animals] and (their interactions with) their
environment 4
Canservolbion:

Management of the environment or maintenance of biodiversity 3

3(4) + 3(3) + 3(2)
Wiy incinenator in Dwblin:
Large population so a lot of waste/ large population so high energy
demand, no space for landfill/ energy produced an power nearby
buildings/ extensive transport links for waste Any twao
Agvantage of incireration:
Amount of waste reduced or useable heat (or energy) or reduced
landfill or quick waste dispo=al
Dvsodemntege aff inciermbian:
Harmiful products or named example
Main rade of microorgamnisms
Drecomposers [or described)
Paifutant:
Any harmiful addition to the environment
Effect af particwor poliutont:
Any relevant podlutant

Effect [must match]

How pollutant controlled:

hatching comtrol measure for pollutant named in [v)
3(4) + 2(3) + 3(2)

A pradator ang its prey:

Any named predator and matching prey

Awps:

X-axis » Time and Y-a:s = Number or population

Predator-prey graph:

Most prey peaks higher than predator peaks [at least one |abelled and
at least 2 peaks for each curve)

Fredator and prey curves out of sync

Flustuntian exniono o
Increased prey {(population) allows increased predator (population)

As prey (numbers} decline, predator (numbers) decline

Time lag for predator {[numbers) to respond (to lower ar higher prey
numbers) {or described)

Rafe in poture of predobor-orey relobiorsfig:

Population control (or described ) or natural selection in action
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Exam Paper 2016, Question 1:

1. Explam five of the followg 1enes

ini Ecology
(hl  Symibeosis
(e)  Mubrent peovehng,

() Comiest competiion.

i)  Edaphic.
i Buohe

Solutions 2016, Question 1:

L T+ Hhie best Dve anvwers. frmm dal— i 0

in) Eeolwry, The snely of (the vinens migmeticns betveen) cogamisms ad heir mvinmineal
ki Siasbdanic | A relnbonshiph bebacen species m which af least one benefiis

(el Mt meeveier . Bonse (of nitmeats)

(i Dot competinion - A sieupple fod @ sesairce m wheeh ouly one wiss

igjl  Erapinir { Redatiimg 1) scal

(I Baowe: | Fdntimmg 100 |ovines (O mmesas

e
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Exam Paper 2016, Question 10:

1B, ga)y () Wihat s the precise meansng of the tenm rdche a5 nsed by eeolegmsts?

fuy  From your myeshgntions of 0 nnmed ecceyetem, grve one sxample each off
1 A cafeny hazard

2. A sousce of emoe k]

(o) I the course of vour shiches you camread oul an wwvestiation of aik scoiyslien
{3 Imthe cass of tos nemed scosystame explan kow yow carmed oot each of the folleonng.
1. Collecion of faenn using o named meitod

2 Tdennfecatcn of e collectad fans

3 A quantitstive stdy of 8 pamed plant species.
Ti yomwr answer expiaan bow yoi ensiasd that the sample was famdoim

(i} Why s it essenbial foowse a modom sanpimg techogqos™
fili)  Swgpest ton abietic fretors det conld affect the distribateon of the named plant speces

{iv)  State ome Wiy i which hugnsi 00y oo have sm imspeet on Your iained seosystn
an

c]  Anpecal proong foed chame consstine of fowr trophee leveds, w shown below,
Each lettsr represents a different spacies.

A —=HB —LC —= D
(1) What ts meant by the term srophic level?
i} Explain why food chans are genemallby skor
(i} Winel lettes repaesenty Qe cavopdary comdinmnss’
{v)  Gave n possible renson why the populaton of C may dechins naturally.

(vl Hugpesi 3 possible consequence for the popolaiion of A if the populaton of C was
sigeficanily reduced. Explain yowr auswes.

(V) Suggest how mensbers of species D muelt sespond. of the pogualatun of © was spnuficanthy
redhaced.

(vl A food wab 1s 8 senes of mierconnectad food chains. Sugpest how 1t may be possble for the
seconilary consurner, i e food chai sbove, o be & prmary coraeer in anolber food cham
{2
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Solutions 2016, Question 10:
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Solutions 2016, Question 10:

10. (a) {1}  Nichs: An organizm’s role or an organism’s function (in the ecosystem). 3
(ii)  Ifanswers do not match named ecosystem, maximum of 3 marks

1. Safsy hazard: Any valid hazard (e g wet grass or broken glass) 3

2. Sowrce af ervor: Amny valid error (e.g. nusconnting or misidentification) 3

) {1} 1. _inimal collection method: Pitfall trap or mammal trap or beating tray or pooter

or picked up or any named suitable method 3

ik

2. Hentificarion: (Identification) key or photograph(s) or picture(s)

3. Quantitative method details: (place) quadrat’ count named plant or note presence

of named plant/ repeat/ tabulate or record’ how result expressed 2(3)
How random 3
(i)  Fhyrandom: To prevent bias 3

(i) _dbiosic facters: pH/ temperature/ light intensity) water current’ air cusrent {or

wind)/ dissolved oxygen’ mineral content/ % atr 1n soil’ %o water in soil/

% hunms/ salimity’ (degree of) exposure/ slope/ aspect/ altitnde/ sodl type 3
{(iv)  Human activity: Pollution or conservation or waste management or any valid example 3
() (1}  Trophic level: Position on the food chain or feeding level or energy level 3
or feeding stage

(i) Wl chains shore: Little (10%) energy passed on to next level
or large amount {90%) of energy lost at each level 3

(1)  Secondary comsumer: *C 3

(V) Wiy € might decline: Predation or increase in I) or disease or lack of foed

or lack of B or migration 3

(v)  Consequence: {Population A) falls 3
Explanation: Population of primary consumers increases or population

of B increases (which eat large amount of producer A) 3

(vi) How D might respond: Migrate or switch prey 3

(vif) How pessible primary consumer in other food chain: It may be an ommnivore or explained 3
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Exam Paper 2015, Question 2:

2. {a) What do ecologists mean by the term scramble competifion?

(b)  Give one example of a factor, other than light. which may be a source of competition among plants.

(¢)  Give one example of a factor, other than food, which may be a source of competition among
animals.

(d) Caterpillars have mouth parts that are suitable for chewing on leaves, whereas the adult form, the
butterfly. has long sucking mowth parts. Suggest how having different types of mouth parts reduces
competition between the adults and the voung of such species.

(e)  Answer the following questions in relation to a quantitative swvey of a species of small herbaceous
plant.

(1)  Name the method that you would employ.

{11} How would vou ensure that your sampling was random?

(iif) Wame one edaphic factor that could affect the distribution of this plant in the ecosystem.

. B+ T+ 51}
Lot AN Cindividuaals) get somme of o {seares | resmeres
(B Warer o onnseale @i space
=l Warer or mateis} or sheltar or temitcay Dor spoca’l

(i Daffsrent food or feed oo different pors of the plaw

el 11} Frequeilssy aF covers or Idisect oF quadear
(ITH] Tlivorw Cobjaerk over showlder (and plase gqueadeae) op mudoo gmnbers moiehsd o8
Cerad
REiY] |l|'| ar temperabwres ar aar coalcnt or walcr cantsob o meseral conviend

O NLETILS SOt O Aol TS @i |I1'||T||£|I:" e oF 4ol 1EXMire oF S0l

LIECrG<M !'.uli.'-lilﬁ
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Exam Paper 2015, Question 13:

1%, (a) Explain the following words as vsed in ecology:

(1) Ecosystem
(1) Commmmnity.
(i) Fauna. (™)

(b)  Answer the following questions in relation to the ecosystem yon have studied.
(1)  All orgamisms have adaptations that help them swrvive and thrive, Some adaptations are
structural, other adaptations are behavioural.
Behavioural adaptations are the technigues by which crganisms enhance their survival

Name one predator from a named ecosystem that you have smdied and give one adaptive
technigue of the predator.

(1) 1. What 13 meant by the term variation?
2. Give a reason why there might be variation in the height of a mature plant spectes in the

ECDS_‘S.-'StE‘ﬂ.'L

(1) Inrelation to this diagram of a pyranud of numbers,
1. name appropriate organisms at A B, Cand D.
2. indicate which organism is mest likely to be a herbivore.

(1v) What is the significance of energy loss at each stage in a food chain in relation to:
1. the length of the food chain?
2. the number of organisms at the final trophic level?

(v) Ifaniche becomes vacant in an ecosystem for a decomposer species, suggest why some other
decomposer species may not be able to occupy the vacant niche.

@

(el Using your knowledge of seology, snggest why cantion is advised regarding each of the
following practices

() Tlee rebense of pos-utnve aumals b e Ind countreside
() Using fishing nets of very simall mesh size.
(1} Hedgerow cuitimg m spring nmt stumimes

(vl Spreacing shary om farmaland P24}
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Solutions 2015, Question 13:

13. (a) (i) Ecosystem: Organisms (inferacting) with their environment 3
(1) Community:  All (or groups) of organisms found in an ecosystem 3
(i) Fauna: *Animals 3
(b) (i) Named predator and matching ecosystem 3
Matching (behavioural) adaptive technique 3

(i1) 1. Dufferences within a population {or within a species or between
individuals) 3
2. Differences in a named facfor 3

(i) 1. D=Parasite
C =Named larger carnivore

B =Named smaller herbivore a0
A =Named (large) producer
2. B or herbivore named in (1i1) B. above 3
(tv) 1. Linuts the length (or described) 3
2. Limits the mumber {or described) 3
(v) May not be suitably adapted (or described) 3
fcy (o Canbecome pests or cak spread disease or sahve orpanesmms have
redhiced or mo nnommity to their parasites or eat natnre plants or eat
fafive animals o eaf crops 6 compese mith native species
of exlincton of aaive spedes fi
() Yeung (or anall) feb trapped or teduced reproductuod sates (of
degietes fish stocks) or extinchon of species &
(i) Dhsngsts (bird) sestng o endangenng aminals o disnopts faod
channs {or desecmbed) i
vy Thoooc oo nek of ofiection or pelbuiion of waterways (or described) i
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1. From vonr knowledae of esolegy explam amy five of the following ems

(ai Biospher=

ik} Miche.

icl Biokic facion,

{k Tropdnic Tevel.

el Ciningpetiliodi

i Symibiosin

Solutions 2014, Question 1:

1. 2(7) + 3(2) Le. best five answers from (a) — ()

(a) Biosphere
(b)  Niche

(¢) Biotic facror
(d) Trapiie level

(e)  Comperition

(£)  Symbiosis

Parts of the eanth where hife {or orginisans) exists

The (functional) role of an orgamsan or a role explaned
A Inving factor (in n ecosystem)

Feeding level or energy Jevel or position m food cham
The straggle for a resonrce (or named resource)

Relationship between two species mvolving benefir.

Py Sitnhs

S omvnbmv:dlhmnmurm'm
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Exam Paper 2014, Question 15:

15, Answer any two of (a). (b). (c). (30, 30)
(a) Phytoplankton is the collective term covering the small photosynthetic organisms which are part of
aquatic ecosystems. The sclid line in the graph below shows the fluctuation in phytoplaniton

oumbers in a lake over a twelve month pericd. The broken lines show the variations over that period
in temperature, light and mytrient levels.

Hutrients
Ligh e
Phytoplankton,

Tempersture

WINTER | SPRING | SummER | AuTumn |

(i)  What does the graph tell you about the phytoplankton population?
(1)  Why do you think that nutrient levels are lugh in winter and then drop sharply in spring?

(i) Give an example of an inorganic nutrient, necessary for phytoplankton growth, that you would
expect to find in lake water.

(iv} Zooplankton is the collective term for the small animals present in the lake. Copy the graph
for phytoplankton into vour answer book and then on the same axes and nsing a dashed
(---) line, show how the numbers of zooplankton would vary over the twelve month period.
Briefly explain the graph that vou have drawn.

(v)  Other than the effect of the zooplankton suggest why the phytoplankton population drops in
late autumn

() Eead the passage below and answer the questions that follow.

Ewopean rabbits were introduced by settlers into Australia in 1859, Within 70 years the rabbit
population grew encrmously across most of the contment. The rapid spread of the rabbit led to the
destruction of large areas of vegetation, leading to the extinction of many plant species. Loss of
wvegetation leads to soil erosion as the exposed soil 1s washed or blown away, removing valuable soil
outrients required for new plants to develop. This soil is typically deposited in waterways., cansing
siltation and destroying aquatic ecosystems. Farmers battled the problem, fencing their properties
with special netting, using poisons, digging out warrens and finally intreducing the Myxoma vims as
a form of biclogical control. This vims, a benign parasite of the Brazilian forest rabbit, was lethal for
Ewopean rabbits. It quickly reduced Aunstralia’s rabbits to a mere 5% of former numbers. However,
this solution was not long-lasting and rabbit numbers recovered.

(1)  Describe a procedure for estimating rabbit numbers in an ecosystem
(i)  Suvggest one reason for the initial rapid increase of the rabbit population
(i) Give two possible effects on an ecosystem of the extinction of a plant species.

(iv) Suggest one advantage and one disadvantage of tiological control of a pest orgamism.

(v)  Suoggest one reason why the rabbit ommbers recovered.
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{c) The graph shows the growth mn man population from 1 AD to present times.

()
(i1)
(i)
(iv)

)
(vi)

(vii)

‘World Fopulation Growth in Billions

o . e
| * [] 1! 4 !.la "
i | I
g4 1 '
2l | ;
= | ]
E; + } 4 4 | 4
1T -
2 !
|
1_ | [

o 2% 500 750 1000 1250 1550 1750 2000 2350 2500
Vear
Name three factors can that affect human population.
Suggest two reasons why the human population mereased so rapidly from the nud-1800s.
Suggest what could happen to biclogical diversity as the human population continues to increase.

The vast amount of waste generated is one of the consequences of this huge increase.
Mention the three main ways in which waste can be nunimised.

What is pollution?

What i3 the role of micreorganisms in pollvtion control?
Descnibe the role of

1. Plants

2. Antmals
in the Nitrogen Cycle and in the Carbon Cyele.

66

Cas o getdeain dunkstay
o reprodsmion 4 (heze Aotes b proddiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.



EINSTITUTESE
EDUCATION

Solutions 2014, Question 15:

15. (a) (1) Decreases (or low) in winter / increases (or high) in spring or
decreases (or low) in spring / fluctuating (or low) in summer
! increases (or high) in autumm or decreases (or low) in autumn 3(2)

(i)  Plankton absorb (or use) (nutrients) /
low plankton mumbers (in winter) /
increasing (or high) plankton numbers (in spring) /

(extra) mutrients from dead organisms Any three 3(2)
(iif) e.g. Nitrate [accept nitrogen] 2
(iv) Graph:

Features to look for in Graph:

Zooplankton nmumbers lower than phytoplankton /
curve more of less matches the phytoplankton curve /
speak shifted to the night /

autumn peak shifted to the right 4(2)

Explanation
Zooplankton eat phytoplankton / (in n food chain) predator nmmbers
are smaller than prey numbers or explamed / time kag required

for nummbers to change 2{2)

(v) Low tempernture or low light (mtensity) 4

67

Cas ot getdealin, dumbstay
o reprodsion o Lhese A ctes b prodbiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.




EINSTITUTESE
EDUCATION

15. () (1) eg Capture-recapture: how captured / how marked [ animal welfare
comment / release same place / recapture / count /

formmla or calculation described 6(2)
{it) No predator or plenty of food or warm climate 3

(1) Soil erosion / less nuirients / siltation / destroving aquatic ecosvstems /
decrease in consumer numbers / increase in numbers of other plant(s)
! change of animal species 2(3)
(v) Advanfage: Mo (harmful) chemicals or specific (farget pest) 3
Disadvantage:  Possible extinction (of a species) or may not be
specific (or explained) or immunity develops or
balance of nature disturbed (or explained)
(v) Imnmmnity (to the virus evolved)

15. (¢) (1) War/famine / contraception / birth rate or death rate or longevity /
natural disaster {or example) / disease or health care 32)
(i) Betfter mutrition or better food distribution or better farming

or improved food preservation technigues /

new fechnology or improved living conditions /

or improved medicine or improved hygiene 2
(iii) Decrease or increase or stays the same 1
(iv) Reduce / reuse / recycle I
(v) Any harmfinl addition to the environment 2
(vi) Decomposition (or explained) 2

(vit) 1. Plants: absorb natrates / synthesise protein / absorb CO4 /
synthesise carbohydrate (or photsynthesise) / respire / die 32)
2. Amimals: consume plants / assimilate protein / assimilate.

carbohydrate / produce nifrogenous waste / respire / die 32

Chas lavtee! getdeaiin dunkstay
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Exam Paper 2013 Question 2:

Answer the followmp questions 1n relation o food chans,

()

{h)

ie)

{d)

el

(£}

Whete 1y a food chiin are pronay producers foumd?

What term 15 vsed fo describe orpanismes that faed on promary prochicers?

Wy are most feod cheans shiot (Le oaly consist of a few toplur levels)?

What deduction mery be made if the crganisos at the start of the chain are less mumerous thao those
that feed upon them?

(1} Con & parasife be the frst member of o food cham?

{m} Explain your anewer

Epergy enters food chains in the form of light In which form do vou think most energy 15 lost from
food chams?

Solutions 2013 Question 2:

1a G(3)+ 2
{n)  Fust (Fewvel)
(b} Primary cossumer(s) or erbivoreds)
() (Large) energy boss (fram one level tomexth or sl energy rransle
(d}  Producers are largs or prinary consmmers arg pamsites
i)l (i} Mo
(i) (Parasites) are nor prodicens or (parasites) are comsummners (o explamed)
if  Heal
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Exam Paper 2013 Question 15

(%)

Eead ihe article below and answer the guestions that follos

Cipareites are bad for your health. Bar duat's only of you smokce e 7 voo wse thens o lus your nest
|I|r;~1 might semally do some good Scientists have recently foumd that bisds fhat decorate tesr Bests
with disearded cigarette butts full of nicatine are fess bathered by parasites.* When bailding a nest,
bivds tened fo make do with the noterials af asd. Twigs and leaves aze populsr choices. Somne frach
green lraves mve off strong snells: So bow ecan city binds nemoge? Apparenthy, come rescl for the
fibwres found in used ciparetie filters

Seaeniists gol 10 wondering whether s habat mighr provide the birds with bevefits other than beddmg
Bo they igvestigated tie gests of fuscles aid spareows that were living on the campus of e Nationsl
Umtiversity of Mexico, which is in the heart of Mexico Ciry. The seientists used heat traps o lure the
parasites and then couanted them Most of the nests contained celhelose fibees from broken cigarste
filizrs. They found deat nests with the most veed cigarette filler fibres had the bowest wumber of
parasites, in this case, blood sucking mutes. For thess birds, & bott a day sught keep the mutes away|
*[Baobogy Letrers; M. Suarez-Fedriguez, L Lepez-Ruldl, C. Maciks Garaa ' Iacarpormiion of clparens b iivg
HOSTE Peltacit el e taparastie load frsivhan bivde. now ingradion s for ax oid recipe.”]

Adapesd from Sceemnfic American 60-second podeast by Baren Hopkim 05127017

i) Name one bird from the study and name its parasite:

ii) Explain the term ectoparasite:

iii) Suggest one negative effect on birds or chicks of living in parasite infested nests:

iv) Apart from an effect on parasite numbers, suggest a reason for the use of the filter
fibres in nest building:

V) State one benefit to a plant of giving off strong smells:

vi) Suggest what might be trapped in used cigarettes:

vii) Suggest how the scientists might have measured the amount of cigarette filter fibres in
one nest:
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viii) The scientists put unused cigarette filters beside bird’s nests. Suggest a reason for this:

ix) The nests containing unused filters showed a normal parasite load. Suggest one reason
for this observation:

b)

i) Draw a large diagram to illustrate the main features of the nitrogen cycle:

e

C‘m

Iy P,

_‘,’!92\
H iy
=

71

I

%
7
Cas ot getdeaiun, dunkstay

o reprodsmion af Lhese A otes b prodbiied Wesley Hammond. Biology. Leaving Certificate. 6! Year.



EINSTITUTESE
EDUCATION

i) Outline two biological similarities between the nitrogen cycle and the carbon cycle:
iii) Suggest why continual monitoring of the environment is valuable:
iv) In the case of each of the following pairs of terms, distinguish between the members of

each pair by writing a sentence about each term:
1) Contest competition and scramble competition:

2) Edaphic and aquatic:

3) Climate and weather:

LM
-~
(i" '
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The mmph beloer shows the fAnchwahons en the pomilaison of a predatsory species over MY VoS

(oo |

=

Bhurneer af predators and prey

Fiars

(1) ooy the graph oo your answer ool
Then oo the same coces 2nd wsdng a dashed Lige ¢- - - -5, show bow you think: the population of
the pradamon & 1AL PR Sacies EETT Vary dver e orane HE e

ii) Give an explanation of the graph that you have drawn for the prey species:

iii) Do you think that population graphs for a host species and its main parasite would show similar
fluctuations. Explain your answer:

iv) Suggest a role for parasites in the overall scheme of nature:

v)

1) Name two predators:

2) Give one adaptive technique in the case of each predator:
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Solutions 2013 Question 15:

15. {a) (1)  Finch (or sparrow) + (blood sucking) mites 3
(i)  (Organism living on) host (or explained) / causing damage (%)
(i)  Disease or death or weakened (birds) 3
(iv) Readily available or shortage of normal material or sinilar

to normal buildmg material or suitable material or msulator
(v)  Repulsion (or described) or attraction (or described)
(vi) Tar or nicotine {or other named substance) or bacteria
(vi) By weighing it
(vii) Control (or explained)
(ix) No (mite)-repelling {or mite-killing) chemicals or absence of named
chemical 3

i L L L T

15. (0 (@ » Nitrogen gas to usable compounds /
* Plant protein to animal protein /
e Fxcretion releasing N compounds /
# Death and decomposition /
¢ Dead organic matter to ammonim
s Ammonium to nifrite /
s Nifrite to nifrate /
= Nitrates to plant protein /
+ Nitrogen compounds to nitrogen gas /
= One example of bacterial involvement /
s Role of lightning Anysix | 6(2)
(i1) Fixation (or explained) / bacteria (or micro-organisms) involved /
death and decay / nutrition (or described) / excretion 2(2)
(iii) To be able to detect change(s) or to remedy effect of change

(5]

or to detect levels of pollutants (or example)
(1v) 1. Contesi: one gets all (of the resource)

L I

Scrambla:  all get some (of the resource)

2. Edaphic: to do with soil

[ T

Aquatic: to do with water
3. Climare: long-term (prevailing) conditions
Weather: short-term (atmospheric) conditions

[ I
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15. (© (1) Graph Out of sync. 3
Most prey peaks higher than predator peaks 3

(ii) Explanation of time lag 3
Explanation of bigger prey numbers 3

{iif) Yes (or No) + explanation 3

(iv) Population control 3

(v) Name predator 1 3

Adaptative technique 3

Name predator 2 3

Adaptative technique 3

Exam Paper 2012 Question 4:

[EY] {i) What doses ag) ecologist mean by the fenn consarvaman®

) Suggest a renson wiy nabure reserves are unportant for conservabion

LU Explain the term poilumon

{1 Padlutica: taay resull Groan doemestic, agrienlhral or industrial sourees.
Laleet ape of thess areas and state an effect that may be produced by & mamed pollistani

P bt it

Effact

fimy  How miay the pollition sefered o dn () be contralled?

{r} [ r=lagion to the incinemabon of domestec wasie, sagpest

{1} an advantage of the process

{14)  adisadvantsge of the process
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Solutions 2012 Question 4:

) 2T + 6(1)

A () Managemeni of environment m managemment of species (or ofgairsn{s )

(i)  Toallow species to develop or (maisianmg) boediversity

00 preves exiinetion ar prodection

(by (1}  Harmful sddition to the epvroameant (o named part of emvipcdument)

() Pallifowr: Arry relevant pollitast

Effect; et match poliutand

fug)  Matching eontrol messire for pollutant from ()

(el i) Advasmee. Aspoint of waste greatly reduced or useable heat

or reduced 1andhll

(i) Diodvarrage. Harmfinl prodisets

Exam Paper 2012 Question 11:

a)
i) Distinguish between a food chain and a food web:
Include a clear reference to each in your answer:
ii) What do ecologists mean by a pyramid of numbers:
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b)

Crrgamsans that are mirodncad w0 new enviromments ctsade thew nameal ranges ae referred 1o as
exohc species. In some cases these miroductions have been debiberate and in other cases accidental
&g whien 4 spacieas Kept m captivity m 4 new counfry escapes md mves nse to 2 wikd populatim
Worldwide, the great majonty of dehberate atternpied wtroductons bave been msnccesstul

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

i) 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 capacity:

iv) Use your knowledge that you have gained in your studies of ecology to suggest how the
introduction of an exotic species may:
1) impact negatively on an existing community:

2) impact positively on an existing community:

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 answer:

3) Explain your answer:
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c¢) Name the ecosystem which you investigated during your study of ecology:

i) Explain the terms:
1) Flora:

2) Fauna:

i) Name one animal from your ecosystem and describe how you carried out a
quantitative study of that animal:

iii) Suggest one way in which marking an animal might endanger it:

iv) Ecosystems are subject to changes, both natural and artificial. Mention one of each
type of change as it applies to your named ecosystem:
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EINSTITUTESE
EDUCATION

Solutions 2012 Question 11:

11. (a) (i) Chain: One species at each trophic (or feeding) level

or described or diagram 3
Web: Interconnected food chamns or described or diagram or more than
one species at each trophic (or feeding) level 3
(i)  (Diagram) that shows the mumber of crganisms at each trophic level 3
(L) {1} Food sowrce or biclogical control or assthetic or sporting or other 3
(1)  Failere to adapt / example of failure to adapt / preyed upon / insufficient 2(3)
numbers / dispersal / competition Any two
(i11) Seed dispersal or fiut 3
(i) 1. Increased competition or (increased) predation or example of 3

increased competition or example of increased predation

b=

Control of nuisance species or food or shelter or other 3

) 1. PBole of crganism (in an ecosystem) or explamed ez “how it fits’ 3

2+3. Yes, because it is adapted (or is suited) or explained
OR
Mo, becanse it 13 not adapted (or 1s not suited) or explained 6.0

1<) Papne of 1y '=C“:-|I|!I..’Ir|=‘1'.|- ECOS VST

{8 | *Plants 1
20 *annnals »
i " Wamed animal (st match paed ecosysten and method if siven) :.
Dietnils of method: 1)
fm) More c-:tn':g;:ml'.m-h; {bo [.;Iédar-:.-l.al or social omfeast o toxic marker 2
(ivy Natural: relevani iJun-:IJm:_1 exxaimple 2
.J..".I'.g:'?-: il relavant mintel g u!-.;:'n'ui:-'ln.- 2
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Exam Paper 2011 Question 3:

EINSTITUTESE
EDUCATION

Choose suitalde ternrs from the list below that most closely match each of the following desciiptions:

pepulation; producers; competition; predation; community; symbiosis; decomposers; parasifism

ta)

(Y]

(cl

fcH

(2]

ifl

(z)

A siuation 1 which one orgamsm lives on or m a second spectes. feeding on it and cousing it harm.

Ohpanisms capable of making their own food.

All the members of a species Iving m an area.

Alcro-0r gadnsis i orer ofganesens [hat tennn uients e the environment by decay.

A smation i wiiel reso orgransur of different species live rogether and ar least caxe benefirs,

A stiggle berween organisins fon g scarce resource

e organisin killing and eatng osother organism,

Solutions 2011 Question 3:

ER B3] + 2
la) | Parasitiam
{b) | Producers
{c) | Population
(d) | Decomposers
e} | Symbiosis
{1} | Competition
ig) | Predation

fcao;

<
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EINSTITUTESE
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Exam Paper 2010 Question 5:

Explain each of the following terms from your stdy of ecology

B T s o anm o S e e S hAEF T
G O ruc, oo s o ook i - B A B S S M S W S o Al S
(¢}  Habirar

R I R s i e P R s b i o e i S b

(o R 1] el L
iy Food Web .

(£} Fauwoa ...

Solutions 2010 Question 5:

5 G3y+ 3

ia) | Pares) of carth that suppors life

by | Organisms aud deelr dorersctons wirl ewvironmsn

(e} | (Place) where a species for an ergapksm) lives

iy | Relanonship terween (Eifere} species m wlioch af least one Denefins

i) | Living (ormmmism’s influence on anorher ormanism)

{6 | Tntereonnecrad food chais or more than ome specias ot encl woplue lewel

() | Anuanals

o
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Exam Paper 2009 Question 3:

(&) Drefine pradanio.

il Give i example of predation by naming & predator and its prey
Predator
It= prey:
¢y Exploin the renn niche

(d)  Mamean anabole process carmed out by plants.
&) Explnin the tenm adapiiie.

i1 Give an example of o edaphic factor.

Solutions 2009 Question 3:

3, B3 2

ja) | Kiling [or catching) and eafing anather animal

(b | Predator named

Its prey named

(e} | Organism's rale in ecosystem or axpiained

(d) | Pholosynthesis oF protein synthesis

fed [ (To dowith) sail

(fy Parlicle sze or sall iype or pH or air sonlent or water content or mmeral
cortent er temperature or humus content

o
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EINSTITUTESE
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Exam paper 2008 Question 7:

(a)

(&)

(1) THEE 15 3 BaBEERET oottt ettt ettt ettt et e e

Am=wer the followms questhons by reference to a named scosvstem that vou have imrestigated.

B Tt ey b A
] List three abiotic factors that you inveshzated

(1) For each of the three abiotic factors that you have listed desenbe how vou camied out the
mvestigation.
Baotom | e

Bt oo e et e e et am e e

= v

{m) Inthe case of 3 pamed organism grve an adaptahon featre that you noted.

Mame of crganizm
Adaptation feature

(v}  Bnefly explain how the adaptahon feature that you have given in (m) 1= of benefit to the
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EINSTITUTESE
EDUCATION

Solutions 2008 Question 7

7. | (a} | (i} | (place) where organism (or species) lives 3
(i) | organisms and their environment 3
{b) | name of ecosystem: 3
(i) | any three abiotic factors 3(1)
(i) | how mvestigated (what used or how) 33}
orgamism name matching ecosystem 3
(i}
adaptation feature matching orgamsm 3
(iv] | benefit 3

84
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EINSTITUTESE
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Exam paper 2007 Question 2:

EN In ecology what 1s meant by a trophic Tewel T e i e e bm e e
&) Complate the pyramid of mmmbers by nammmg an organizm in each case of A, B, C and D
D
o
C
i
B
-
g A
A . B - . - -
C < L. - oo s
(<) Which letter represents the producer in the pyramad? ...

(d} Coounent on the relative sizes of an mdividual producer and an individual primary consumer m the

pyranud.

Solutions 2007 Question 2:

2.
(a) | feeding level or energy level or position in food chain 5
(b) name A+ B 3
C = parasite or scavenger or decomposer or correcthy named 2
fc) | A 5
(d} | (producer) larger or consumer smaller 5
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EINSTITUTESE
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Exam Paper 2006 Question 2:

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

(a) What 15 the buosphere?

(&) What 15 meant bv a qualitaire swrveyT e

() Copstruct 2  grazmg food chain contaiming at least four trophic levels m the space belowr,

(d) In your foed cham in {c) identify each of the following.

3 A secondary (second order) commumer ...
4 A primary (first order) conmmeT ...

Solutions 2006 Question 2:

(a) | where life can exist or all the ecosystems of the earth [must not define habitat] q

b} | descriptive {survey) / species, or organisms, or types, present or implied 4
(c) | food chain with four organisms 4
(d) | predator / producer / secondary consumer [/ primary consumer 42)
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EINSTITUTESE
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Exam Paper 2006 Question 9:

{3} 1) What 15 mweant by the term 'fauma'? . . e

(1) In ecological studies What 15 3 KEWT ..ot e e e e e e

(&) (1) Mame five plants in the ecosystem that you have stadied

L N e

(=]

(1) In the space below draw up 3 somple kev wlhich could be uzed to identify sach of thesa
plants.

(111} Mame five animals m the scosystem that vou have studied.

L

(=]

() In the space below draw up a sumple ke wlich could be used to identify each of thesze
anumals.
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EINSTITUTESE
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Solutions 2006 Question 9:

9,
(a) | (i} | animals 3
(ii} | a guide to identification or explained 3
(b} | (i} | five plants 2(2)+3(1)
(i) reasonable atternpt at key design 5
[or distinguishing features shown or stated 5(1)]
(iii} | five animals 2(2)+3(1)
(iv] reasonable attermpt at key design .
™ [or distinguishing features shown or stated 5(1)]

Exam paper 2004 Question 5:

(ah WhakiEment e poliomT et e e e e e e A e S R s die s

Gieve an examples of a humnan activity that resulis i the pellotion of air or water. ...

Suggest 0 means of counteracting this pallution

L Explain conssrvation in miabion fo-wild plants asd animals

Sngges! two rexsons for conserving wild species
13l
{1k

Srale odbe CoNServatlon paaciace froan Asricilnire or fasheries oF IOresTr. .o i e ieas
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EINSTITUTESE
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Solutions 2004 Question 5:

Any harmful [undesirable) (addition ta) the environment (or named
@#COsyEtEm |

(a}

Any correct example of human activity

Counteracting method (must relate to example given above) [allow “clean
vp"]

Explain conservation: Retention of viable populations (e.g. stepping
extinction) or their habitats or comment on management or any aone
explained [allow ‘wise use af environment]

{i] and (i) NB gny two reasons for conservation assthetic / recraational /
food supplies [ possible sources of drugs /source of other materials / species
right to existence [ prevent extinction |/ biadiversity or balance / or any 2
carrect examples

[Note: group term + example = 1 point; 2 exomples = 2 points]

One conservation practice;

Control of fertiliser usage or control of mesh size or plant trees or any valid
example explained

(b)
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