
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  
    
      
    

  OEBPS/image/13.jpg
@ The language used is clear and simple to allow for use by students of varying reading levels.
@ Simple and helpful logos are used throughout to enhance student understanding.

Corresponding

Activity page in Student’s Key fact
Portfolio
Question Group work Research
Student’s Portfolio

The Student’s Portfolio provides additional material, activities and tasks. The
in a record of specific activities

g on key words and key facts,

portfolio book enables students to mair

and reflect on their learning, as well as focusi

through mind maps and comprehension and recall activities. It also contains
templates for self-assessment and peer assessment. This book works in
conjunction with the Textbook.

Teacher’s Book
The Teacher’s Book works in conjunction with the Textbook and the
Student's Portfolio book by providing:

@ Anoutline of the Grade 9 content and skils priorities in the subject
programme

® Learning outcomes for each module with explanations of how they are
incorporated into lessons

@ Information on topics, questions and research ideas that can be used to

enhance the students'learning

® Answers toall student questions in the Textbook and Student’s Portfolio book

@ Outlines of digital resources for each module and suggestions for integrating them into
classroom work

@ Suggestions of ways to assess student activities with assessment templates

@ Arange of other information and suggestions to support teachers n the delivery of the new
course

@ Key skills, literacy and numeracy linked to relevant modules

Guidance for the teacher through the module

@  Additional activities and research activities
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Digital resources @

The Grade 9 Biology I resources will further enhance classroom learning. These resources have
been designed to integrate with the Textbook and to complement lessons suggested in the Teacher’s
Book. Following the principles of the new national Biology subject programme, material is provided
to suit a range of learner types and to encourage participation and engagement on the part of the
student.

A series of videos allows students to observe science in action across all modules. These.

leos

reinforce the topic at hand and allow for other perspectives, which may be discussed in class.
Similarly, a series of videos about scientist biographies presents a lively gateway to develop

students'interest in science and initiate student-led research.

Further classroom discussion and participation is opened up through PowerPoint presentations,
including a thematic presentation of information from the Textbook. Experiment videos allow for
a visual review of activities carried out in the classroom. Extra assessment material is provided to
support teachers in carrying out a range of oral and written formative and summative assessments.

Guidance for integration of digital resources in the classroom is provided by the digital resource
symbol used throughout the Textbook, as well as the provision of detailed notes and suggestions in

the Teacher's Book.
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THE BIOSPHERE AND ECOSYSTEMS

Ecosystem

The entire Earth is itself an ecosystem because no part of it is completely isolated from the
rest. This global ecosystem can be said to form the biosphere.

The biosphere consists of many large ecosystems. Conditions such as the climate, soil, plants
and animals in each ecosystem are similar, even though they may be located in different
regions around the planet.

Ecosystems can be very large. For example, deciduous forests once covered much of Europe.
Nowadays, because of pressure on land for agriculture and housing, large areas of forest have
ided up into smaller units called woodlands.

been cleared. As a result, forests have been di
Woodlands are clearly distinguished ecosystems, as are grasslands, bogs, lakes, sand dune

systems, salt-marshes, rocky seashores and hedgerows.

Figure 2.1 Arocky seashore Figure 2.2 Agrassland

Table 2.1 Examples of ecosystems
i Warm summer, rain plentiful Western Europe, Eastern USA
deciduous forest

Low rainfall Sahara Desert, Gobi Desert
High temperatures and high Brazil, West Africa, parts of South-East

B

temperatures, low Steppes of Asia, pampas in South
fall America, prairies in North America

Non-salty water Rivers, lakes, wetlands

Salt water Seashores and oceans
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Habitat

A habita

the place where a plant or animal lives.

Ahabitat is also the place that we study to learn more about an ecosystem. As ecosystems can

be very large, it is common to select a number of small, local areas or habitats to study. The

study of the local hal

t gives a representation of how an ecosystem functions.

A population i all the members of the same species living in an area.

We speak of a population of frogs in a pond or a population of primroses in a wood.

A community is all the different populations in an area.

For instance, all the plants, animals, fungi and micro-organisms living in a field or bog are a
community.

0O

2.1 Explain the difference between (a) the biosphere and ecosystem (b) a community and a

population.
2.2 Whatis the main source of energy for all ecosystems? ‘
2.3 (a) Give three examples of ecosystems. &

(b) For each example, ¢
(i) state the main factors that define it and ‘
(i) give a geographical location where

s found.

Energy flow
Every ecosystem requires a constant input of energy from an external source in order to

function properly. The Sun is the primary source of energy for our planet.

Feeding allows energy to flow from one organism to another in an ecosystem.

Producers

Flora includes plants, seaweeds and plankton. All of these are producers. About 1% of sunlight
is trapped by green plants and used to make food. The Sun's energy is stored by plants in the
chemical bonds of molecules such as glucose and starch.

Plants break down most of these molecules to release energy. This process s called
respiration. They use the energy to do work such as making new cells or repairing old ones.

However, most of th
10%) is passed on to other orgar

energyis lost in the form of heat and only a small proportion (about

ms.
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When an animal eats a plant or another animal, the food that is consumed contains energy.
Feeding represents a flow of energy. This means that energy moves in one direction,

@ Sun > plant - animal 1 — animal 2 - etc.
@ Sun — primary producer — primary consumer — secondary consumer  etc.

Consumers
All animals are consumers.

Primary consumers feed on producers. They
include:

@ Herbivores (animals that feed on
vegetation)

@ Decomposers (organisms that feed on
dead organic matter such as bacteria

and fungi) Figure 2.3 A caterpillar feeding on a leaf
@ Detritus feeders (organisms that feed on
small parts of dead and decomposing plants and animals such as mussels and
earthworms).

Secondary consumers are animals that feed on primary consumers. They include:

® Camivores (meat-eaters)
@ scavengers (which feed on animals kiled by other sources).

Tertiary consumers feed on secondary consumers. They are not always present. If no other
organism feeds on them, they are called top consumers.

Organisms that feed on both plants and animals are called omnivores. Example:
blackbirds, badgers and humans.

clude gulls,

Food chain

A grazing food chain is a sequence of organisms in which each one is
eaten by the next member in the chai

Ina grazing food chain the first organism s a producer or a green plant. An example of a
grazing food chain is:

® dandelion — butterfly — thrush — hawk

Trophic level

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

Producers form the first trophic level. Primary consumers are the second trophic level and
secondary consumers form the third trophic level. Other examples of grazing food chains are
given at the top of the opposite page:
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land habitat

ass — rabbit — fox

® buttercup — caterpillar — blackbird — fox

Seashore habitat

® algae - limpet — starfish — gull
@ plankton - barnacle > whelk - crab
Scavengers, decomposers or detritus feeders can take food from each trophic level.

Table 2.2 Sample food chains and trophic levels

_ e Primary Secondary  Tertiary (or top)
consumer  consumer consumer
[ Grassland examples [RCTTEETS Caterpillar Blackbird Fox

T renicon samce whek b

24

25

26

27

In the food chain:

dandelion - butterfly - robin — falcon

(a) Whatis the initial source of energy for the dandelion? ‘

(b) How many trophic levels are indicated? ‘

(€) Which way does energy flow?

(d) What happens to the energy that does not pass to the next level?

(e) Draw a pyramid of numbers to represent this food chain.

(f) Ifaherbicide s sprayed to kill the dandelion, suggest an effect this might have on
the top consumers.

Construct a grazing food chain containing at least four trophic levels.

In your food chain identify each of the following:

(a) Apredator (e) A secondary (second order) consumer.
(b) Aproducer (d) A primary (first order) consumer.

Most food chains are limited to about four (or fewer) trophic levels. Explain why this is
the case.

Suggest the effects on a food chain of:
(a) Increasing the number of producers

(b) Disease killing off the primary consumers
() Animmigration of more top consumers.

9
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Length of food chain
About 10% of the energy passed on to the next level. The remaining
90% s used by the organisms or is lost as heat, waste or detritus, This means that the amount

of energy (food) passing along a food chain decreases from one trophic level to the next. This
T

the length of a food chai

Sun
Inthe food chain shown in Figure 2.4,

the rabbit does not have to travel too k
far to get food. The fox must range ]
overa much largerarea in order to

getits food. I any consumer was to

Grass Rabbit f’
feed on foxes, it would have to use far :\

too much energy hunting for its prey.

This is why this food chain finishes

Energy Transfer Figure 2.4 Energy flow in a food chain

The amount of energy transferred from one trophic level to the next is only around 10%The
in different ways:

rest of the energy passes out of the food ch

@ Itis converted into metabolic energy the organism uses e.g. in the process of respiration.

® @ Itis used as heat energy.
@ It passes outas faeces or the remains of dead ani

als . it passes on to the decomposers.

The amount of energy passed up the food chain in the form of animal tissue becomes less
and less and thus the biomass decreases. This limits the number of levels in a food chain
usually to a number less than five. Energy is measured in kilocalories or Keal.

0006

2.8 Lookat Figure 2.5.1f only 10% of the kilocalories from one level is transferred to the
next level, find the amount of energy transferred in to b, ¢ and d.

Calorestransferred to esgle:
D keal

Caloresranstered o fox:
¢ keal

Calorestranstered t rabbit:
B keal

Calores avaisbl from gras:
A 10000 keal

Figure 2.5 Energy transfer across trophic levels
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2.9 Discuss with another student whether you can make a case for saying that one trophic
level is more important than the others.
2,10 What happens to the 90% of energy that does not get to the next trophic level?

Food web

A food web consists of two or
more interlinked food chains.

Food chains and food webs are attempts
to show the feeding inter-relationships in
an ecosystem. They show the flow of
energy through the ecosystem. A sample
food web is shown in Figure 2.6.

Pyramid of numbers
The number of organisms at each trophic Figure 2.6 Food web for a grassland
level in a food chain normally decreases

as you move up the food chain. Thi

because of two factors:

@ High energy loss at each trophic level (so there i less energy available to the organisms &
farther along the food chain)

® The organisms usually increase in
because organisms tend to feed on
organisms smaller than
themselves).

e the further they are along the food chain (this is

In the food chain grass — rabbits — fox
there are many grass plants feeding a

smaller number of rabbits, which .

support very few foxes. The relative °

number of organisms at each trophic

Figure 2.7 Pyramids of numbers
levelis shown in Figure 2.7.

Population growth curves

Any population which inhabits a fixed geographic space will pass through three distinct
phases in population growtt

@ an exponential growth phase
@ atransition phase
® aplateau phase

w
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Plotting a graph of such a population gives an S-shaped curve (Figure 2.8) known as the
sigmoidal population growth curve.

- G - _

Carying
Capacity
®

umber of generations

Figure 2.8 Sigmoidal population growth curve

Any populat ly starts off slowly and then goes through a phase of
rapid growth which levels off once the carrying capacity of the area is reached.

n which grows exponent

& Exponential Growth Phase
This phase begins slowly as there are few individuals for reproduction and they are likely to
be spread out across the area. Numbers will then start to grow rapidly as abundant resources
will mean high birth rates and low death rates.

Transitional Phase

As the population continues to grow a point s reached where an area begins to reac
carrying capacity [K] for the population. The resources available to support a population in an
area eventually become limited, which leads to greater competition for survival. More
predators will move into the area as the population grows. Greater density of population will
lead to the faster spread of disease and ultimately, birth rates slow and death rates rise.

Plateau Phase

Population growth rates eventually become static as having reached the carrying capacity of
the area keeps the population in check. This phase is characterised by very small fluctuations
in population.

0o

2.11 What does the carrying capacity line in the Figure 2.8 represent?
2,12 Give two reasons why population growth slows in the transitional phase. ¢
2.13 Which other population is also likely to grow exponentially in an area where an animal

is growing quickly in numbers?

|| st cessueszons 2 @& ane szsem
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214 Answer the following questions in relation to the food web shown below. ¢

(seeds,frsh leaves, alle eaves)

(a) Write out a food chain with four organisms in it.
(b) Name the primary producer in the web.

(€) Name two secondary consumers in the web.
(d) Name two herbivores in the web.

(e) Name one omnivore in the web.

(f) Name one carnivore in the web.

Nutrient recycling

Whereas energy flows in from the Sun and through the ecosystem, the nutrients that make
up the bodies of living things are recycled and used time and time again. Such cycles are
called biogeochemical cycles. Although many nutrients are recycled, we will focus on two:
carbon and nitrogen.

The carbon cycle

The carbon cycle i the process by which
carbon from the environment is converted
g things. The carbon in
living things is later released back into the

to carbon in livi

environment.

Carbon is an essential element for living
things. Itis normally exchanged between
living things and their environment in the
form of the gas, carbon dioxide.

Plants have been removing carbon dioxide

from the atmosphere for millions of years. - Ve o
\ o Reprsens procses

order to allow photosynthesis to continue. Figure 210 Thecartir ele

important that this gas i replaced in

Bi0L 6 5 Mo 2insd 20 @&
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Role of organisms in the carbon cycle

Three groups of organisms have roles to play in the carbon cycle:

@ Plants remove carbon from the environment by photosynthesis and return it by
respiration

@ Animals obtain their carbon by eating plants; they release carbon dioxide by respiration

@ Micro-organisms (such as fungi and bacteria) return carbon to the environment when
they decompose dead plants and animals.

Global warming
In recent years there has been concern that the concentration of carbon dioxide in the
atmosphere s rising. For example, the concentration of carbon dioxide 200 years ago was
0.028%. Now it has risen to 0.039%.

The main causes of the rise in carbon dioxide concentration are thought to be:

@ Increased combustion of fossil fuels ® Deforestation

Carbon dioxide is a‘greenhouse gas. This means it allows heat radiation from the Sun to pass

into the Earth's atmosphere, but does not allow reflected heat rays back out. (it is not the only

gas that does this)

Increased levels of carbon dioxide may contribute to global warming, e. arise in the average

temperature of the planet. Global warming may cause the following effects:

@ Sea levels may rise due to ice melting and the expansion of hot water. This may cause
increased flooding.

@ Weather patterns may alter (e.g. more stormy weather), which in turn willaffect wildlife
and agriculture.

@ Another major concernis that
global warming may cause the
Gulf Stream to reverse its
direction of flow. This would
cause very cold water to flow
and would have a huge impact
on the climate.

The nitrogen cycle

Nitrogen is needed by living things
to make proteins and other

biomolecules. However, nitrogen gas
in the air cannot be used, as it is

@ Containnitrogen
Bacteria or fungi
0 Processes that take place

unreactive.

The function of the nitrogen cycle is
to take nitrogen from the air and
make it available for use by living
things. The nitrogen in living things is later converted to nitrogen in the air

igure 2.1 The nitrogen cycle

@
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Refer to Figure 2.11 while reading the following account of the nitrogen cycle.

\g things need the element nitrogen (to make proteins, DNA, RNA and other
biomolecules). Nitrogen gas (N,) makes up about 79% of the air. However, this form of
nitrogen is inert or unreactive and cannot be used by plants and animals.

2. Nitrogen fixation i carried out by volcanic action, lightning, industrial processes and by
some bacteria. Nitrogen-fixing bacteria can be found free in the soil or they may be
associated with the roots of certain plants. The latter group of bacteria live in nodules
(swellings) on the roots of a group of plants called legumes. These include clover, soya
beans, peas and beans.

Nitrogen fixation is an anaerobic process (.. it does not require oxygen) and the root
nodules allow the bacteria to escape from oxygen.

The relationship between the

bacteria and the legume is a

form of symbiosis,ie. two
different species|

together where at east one
benefits.In this case both  Anaerobie conditons

species benefit, because the
bacteria get food and the plant
gets nitrates, so the arrangement
is technically called mutualism
(although it is often simply called symbiosi
Nitrates are converted (assimilated) into plant and animal protein, DNA and RNA.

3. Decomposition of dead organisms is carried out by bacteria and fungi of decay, which
are mostly found in the soil. These organisms release nitrogenous compounds such as

(NH,) into the soil.

cation is carried out by bacteria in the soil, called nitrifying bacteria. Nitrifying
bacteria are chemosynthetic,ie. they make their own food (normally in darkness in the
soil) using energy from chemical reactions.

5. Some of the nitrate formed in the soil is absorbed and used by plants.

6. Deni n is carried out by denitrifying bacteri ing bacteria are

or deep down in the soil (where water collects to

Figure 2.12 Asymbiotic (or mutualistic relationship ®

ammor
4. Ni

caf the soil. Denif

anaerobic and live in swampy s
produce anaerobic conditions).

Role of organism:

the nitrogen cycle

@ Bacteria play a central role in the nitrogen cycle. The four types of bacteria and their
functions are:
1. Nitrogen-fixing bacteria, which convert atmospheric nitrogen to nitrates.
2. Bacteria of decay, which convert nitrogen waste to ammon
3. Nitrifying bacteria, which convert ammonia to nitrates.
4. Denitrifying bacteria, which convert nitrates to nitrogen gas.

w
&
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@ Fungi also help to decay dead plants and animals and their wastes into ammonia in the
soil.

@ Plants absorb nitrates from the soil and use the nitrogen to form proteins.

@ Animals consume plants and use their nitrogen to form animal protein.

0] )

2.15 (a) RefertoFigure 2.13 showing
the carbon cycle and name the
processes represented by the
letters Ato H.

(b) Why are the levels of CO, _ ) ‘
thought to be rising worldwide?
(©

e two possible results of arise

in CO, concentrations.
216 (a) Why do plants and animals
- o
(b) Why do plants not use Gt
atmospheric nitrogen?
() Inwhat form(s) do plants require nitrogen? ¢
o compounds that plants can use.

require

& (d) Name two processes that convert nitrogen ga:

Human impact on ecosystems

Fossil evidence discovered to-date suggests that humans emerged on Earth between 200,000 -
300,000 years ago. This is a short period of time in relation to the age of the planet - four and a
half billion years (4 500000000 years).

In this short time humans have had a huge effect on the Earth's resources and organisms. We
will consider three ways that humans affect ecosystems.

Pollution

Most pollution arises from human activities such as dumping, littering, sewage disposal,
electricity generation, transport, radioactive processes and noisy activities. Natural pollutants
include volcanic emissions and smoke from natural forest fires. Pollution can affect air, fresh
water, sea and soil or land.

There are many types of pollution.

@ Domestic pollution includes household wastes.

@ Agricultural pollution includes the use of sprays to control pests and weeds, the overuse
of fertilisers and disposal of farmyard wastes such as slurry and silage effluent.

@ Industrial pollution includes smoke that causes acid rain and wastes that may damage
streams, rivers and lakes.

|| ‘st e ssueszons @& ane szsem
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0zone depletion — an example of air pollution

Ozone (0,)is a gas that forms a protective layer in the upper atmosphere, between 10 and
45 km above the surface of the Earth. It helps to absorb and shield the Earth from incoming
ultraviolet radiation.

Ozone depletion (or thinning) was first noted in
1984 as a‘hole'in the ozone layer over Antarctica.
Since then a similar, but smaller, ‘hole’ has

developed over the Arctic.

Ozone depletion is caused by a range of
manufactured chemical pollutants. These include
chlorofluorocarbons (CFCs) used in aerosols,
refrigerators (Freon gas), insulating foams.

(Styrofoam) and industrial detergents.

Some fire extinguishers (halons) and agricultural

sprays (fumigants) also destroy ozone, as do

Figure 2.14 The ozone hole (blue) over

emissions from high-flying aircraft. Antarctica in 2010

Effects of ozone depletion

Ozone absorbs ultraviolet rays. Less ozone

in the outer layers of the atmosphere allows

’74 - s

orone o uu/

more ultraviolet radiation to penetrate to

the Earth's surface.

Increased ultraviolet levels have a number

of effects, such as the following:

® Increased numbers of skin cancers,

cataracts (in which the lens in the eye

MmUY radiation

s T

Figure 2.15 Effects of ozone depletion

loses transparency) and weakened

immunity
® Serious damage to crops and plant life °
@ Plankton depletion: there is great
concern that plankton will be depleted. This would have huge effects on aquatic food
chains and, therefore, on fish, penguins, birds, seals and whales. It might even result in

less oxygen being produced for organisms to breathe,

Control of ozone depletion

@ Areduction in the use of CFCs will eventually allow the ozone layer to be replenished.
Ozone is formed naturally by the reaction of ultraviolet light with oxygen. CFCs are now
being replaced with other chemicals such as hydrofluorocarbons (HFCs). These chemicals
break down much faster than CFCs. This means they do not reach the upper atmosphere

and, therefore, do not cause ozone to break down.
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@ Sprays or foam products that contain CFCs should not be used.
@ Fridges should not be dumped in landill sites. They should be returned to organisations
that will dispose of their CFCs in an environmentally friendly way.

In recent years the hol
allowing ozone to be replenished slowly.

Q)

217 (a) Explain the term pollution.
(b) Pollution may result from dome:
these areas and state an effect that may be produced by anamed pollutant.
(6) How may the pollution referred to in (b) be controlled?
2.18 In relation to th

the ozone layer has stabilised. It looks like the control methods are

, agricultural or industrial sources. Select one of

ineration of dome

waste, sugge:

(a) anadvantage of the process.
(b) adisadvantage of the process.

Bannasmanan

Environmental impact of petroleum
The recovery, refining, transportation and the range of end uses to which petroleum is put all
& pose potentially serious hazards for the environment.

Drilling for Oil

The process of drilling for oil involves using drilling rigs to drill deep into the ground or
beneath the sea floor to reach oil beds. This can cause oil to spread into gaps between layers
of rack and into seas and lakes. The toxicity of crude oil makes it potentially lethal for
organisms that come into contact with it. The land in areas where oil s drilled, pumped
through pipelines and stored also needs to be cleared and this can have serious impacts on
ecosystems.

Refining oil

The refining of oilin most contexts is

hugely damaging to local environments

and amajor contributor to greenhouse

gases that increase global warming. Ol

refineries pollute the environment in the

following ways:

@ They produce high levels of toxic air
pollutants such as carbon monoxide
and sulfur dioxide through practices
such as flaring

ure 2.16 Ol refinery at night
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@ They cause soil and ground water
contamination which can cause
human and animal health problems
and impact on the quality of crops.
Such damage is caused by hazardous
waste, sludge from treatment
processes and coke dust being
dumped or spilling into the local

environment and working its way into

bodies of water such as rivers. Figure 2.17 Flaring at an oil refinery.

Transportation of oil

The nature of the

industry means that crude oil s often transported across vast

ances
before it is refined. Accidents such as major oil spills from tankers can devastate marine
environments. Perhaps just as important though is the d:

spillage of oil from vehicles such
as cars, boats and planes that seeps into and accumulates in the environment.

End uses of oil and petrochemicals

As can be seen in Figure 2.18 below petrochemical products are put to a huge range of uses.

Gas forFul and Chemicls

Heating and
Dk
] [t
= o
2 -
= —
2 —
= Lubicating B
— < Oils
S S —
2 - HES Grun s oo
=] o Petroleum
S = Gt

Figure 2.18 Production and use of petrochemicals
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QU Ic)

219 Research one of the end uses of petrochemical products and prepare a short
presentation on its potential environmental impacts.

0o

2.20 What are the differences in the environmental impact of carbon monoxide and sulfur
dioxide?
2.21 Name three waysin which the oil industry can impact the quality of marine environments.

The impact of pesticides on the environment.
Pesticides are chemicals used to kill pests which can be defined as plants or animals that are
living in an area where humans do not want them to live.

They are typically used:

® Tokillpests that are a health risk
to humans or domestic animals

& @ Toreduce pest populations
which damage economic
activity such as crop growing
and crop storage.

Common examples of the use of
pesticides are the spraying of
fungicides and insecticides to kill
pests in crop and fruit farming and
the use of herbicides to kill weedsin  Figure 2.19 Spraying of fungicides and insecticides

crop farming. While there may be
immediate economic benefits of chemically controlling pests in such ways, there are many
potential environmental hazards associated their use which include:

@ they may be toxic to other organisms in the ecosystem

@ their persistence in the environment potentially long after their use

@ bioaccumulation through food chains: as many pesticides are lipid soluble, they can
accumulate in body fat over a period of time. Herbicides and fungicides, for example, can
be ingested by insects or earthworms and passed onto birds who feed on them.
Pesticides in soil may also leech into waterways.

@ organisms through gene mutations can develop resistance to the pesticide which targets
them.
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Qee %)

222 Research one instance of the use of pesticides proving harmfulin your area/country?
Share your findings with another group.

223 Give three ways in which pesticides can affect organisms other than the ones they
target in an environment.
2,24 Can you think of how biotechnology might be used as an alternative to pesticides?
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Learning outcomes
At the end of this module you will be able to:

® Describe in detail the processes of digestion, assimilation, absorption and egestion (3321

® Establish the relationship between the organic matter and the corresponding enzyme in
the process of food digestior

® Investigate the influence of different conditions (temperature, pH) on enzyme activity

® Investigate the process of the emulsification of fats by the action of bile (v32)

0

The need for a digestive system

Some animals, such as sponges and tapeworms, do not have a digestive system. In these
animals each cell must have a full range of digestive enzymes.

Most animals do have a digestive system. This allows them to take in large pieces of food and
break the food down using structures that need be located in only one place (e.g. teeth in the
mouth or enzymes in the small intestine). This means there is no need for every cell in the
body to contain all the digestive enzymes.

The tiny particles of digested food are carried to each part of the body, mainly by the blood.

Digestion is
the physical
and chemical
breakdown of
food.

Figure 3.1 The
digestive system

The digestive system

The digestive system (also known as the
alimentary canal or gut) is a long tube starting
at the mouth and ending at the anus. Attached to
the digestive system are the associated glands:
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Salivary glands @ Liver(andgallbladder) ~ @ Pancreas.

Main events in human nutrition

Human nutrition involves the following four processes:

1,

a3

a

Ingestion is the taking of food
into the digestive system. This
happens when food is placed
in the mouth.

1) = Associated glands

Digestion is the breakdown of
food. There are two types of
digestion. Oesophagus
> Physical digestion is the
B =
mechanical breakdown of

food. Physical digestion call b

takes place when we chew Bl duct

stomach. Physical intesine

food or churn itin the ol {Duud!rmm
teum

digestion increases the

surface area so that o
chemical digestion can I {mm
take place more efficiently. RS

» Chemical digestion is the °
breakdown of food using Figure 3.2 The human digestive system

enzymes.
Absorption occurs when the digested food passes from the digestive system and enters
into the blood.

Egestion is the removal of unabsorbed waste from the digestive system.

00

3.1 Whatis the main difference in the cells of animals with a digestive system and animals
out one?
3.2 Whatare the four stages in human nutrition?
3.3 Give the location for each stage.
Stage Location
3.4 Whatare the salivary gland, the liver, gall bladder and pancreas called in the digestive
process?

Bi0L 6 5 Mo insd 43 @&






OEBPS/image/155.jpg


