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SESSION 12:  BIOSPHERES TO ECOSYSTEMS 1  
 

KEY CONCEPTS 
 
In this session we will focus on summarising what you need to know about: 
 

 Biosphere, biomes of SA 

 Terrestrial and aquatic biomes of Southern Africa.  

 How climate, soil and vegetation influence the organisms found in each.  

 Location of the different biomes in South Africa.  
 

TERMINOLOGY & DEFINITIONS 
 
Ecology: The study of the relationships of living organisms with one 

another and with their environment is the science known as 
ecology. The word ecology comes from the Greek words that 
mean "study of the home." 
 

Biosphere: The biosphere is the region of the earth that encompasses all 
living organisms: plants, animals and bacteria. It is a feature that 
distinguishes the earth from the other planets in the solar 
system. "Bio" means life. Another term sometimes used is 
ecosphere ("eco" meaning home) 
 

Lithosphere: The lithosphere is the upper, rigid layer of the Earth. 
 

Hydrosphere: The Hydrosphere contains all the water on Earth. The term 
hydrosphere comes from the Greek word hydro means "water" 
that describes the collective mass of water found on, under, and 
over a planet's surface. It includes oceans, but technically 
includes clouds, inland seas, lakes, ponds, streams, rivers, and 
underground waters 
 

Biomes: Defined as the major climatic regions of the world, classified 
according to their predominant vegetation and characterised by 
adaptations of organisms to that particular environment. 
 

Ecotone: A transition zone,an Ecotonecontains a variety of plants and 
animals. For example, an ecotone might be a transition region 
between grassland and a desert, with species from both.  
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X-PLANATION 
 
CONCEPT OF THE BIOSPHERE: 
 

Earth science generally recognizes four spheres: 

 the lithosphere,  

 the hydrosphere,  

 the atmosphere,  

 and the biosphere 
- as correspondent to soil, water, air, and life. 

 
Scientists study the various parts of the Earth, Earth science (also known as 
geoscience, the geosciences or the Earth Sciences), is an all-embracing term for the 
sciences related to the planet Earth. 
 
They look at botany (plants), zoology (animals), geology (rocks), and physics 
(forces), but few have studied how all of these work together. The Earth is a whole 
system that works together. This means that there is an interconnection between all 
of Earth’s living (biotic) and non-living (abiotic) parts. 
 
Let’s look at the Earth’s four sub-systems: 
 
1. BIOSPHERE 
 
The biosphere includes the outer region of the earth (the lithosphere) and the lower 
region of the atmosphere (the troposphere). It also includes the hydrosphere, the 
region of lakes, oceans, streams, ice and clouds comprising the earth's water 
resources.  
 
Dynamic interactions occur between the biotic region (biosphere) and the abiotic 
regions (atmosphere, lithosphere and hydrosphere) of the earth. Energy, water, 
gases and nutrients are exchanged between the regions on various spatial and time 
scales. For example, the chemical processes like photosynthesis, respiration, 
carbonate formation. The interactive processes between the biosphere and the 
abiotic regions work to maintain a balance.  
 
The ecology of the earth can be studied at various levels: an individual (organism), a 
population, a community, an ecosystem, a biome or the entire biosphere. The variety 
of living organisms that inhabit an environment is a measure of its biodiversity.  
 
2. LITHOSPHERE  
 
The lithosphere is the solid, rocky crust covering entire planet. This crust is inorganic 
and is composed of minerals. 

http://en.wikipedia.org/wiki/Lithosphere
http://en.wikipedia.org/wiki/Hydrosphere
http://en.wikipedia.org/wiki/Atmosphere
http://en.wikipedia.org/wiki/Biosphere
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Air
http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Earth_science
http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Earth_(planet)
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The lithosphere consists of the crust and the top of the mantle (see core and 
mantle). It is about 100 km thick. Fast earthquake waves show that the top of the 
mantle is as rigid as the crust, although chemically it is different. Lithosphere means 
ball of stone. The lithosphere is broken into 20 or so slabs, called tectonic plates. 
The continents sit on top of these plates. The hard rocky surface of the Earth is 
Earth’s mantle, is the hot, soft made up of the 20 or so strong rigid plates of rock of 
the lithosphere. 
 
3. HYDROSPHERE  
 
The hydrosphere is the liquid water component of the Earth. It includes the oceans, 
seas, lakes, ponds, rivers and streams. The hydrosphere covers about 70% of the 
surface of the Earth and is the home for many plants and animals.  
 

 
 

Water is important. With two thirds of the earth's surface covered by water the 
human body is mostly water. Approximately, the human body is made up of 60% 
water, blood about 82% while the brain is 70% water. Just like the circulation of 
water to the land, it also circulates to the human body by transporting, dissolving, 
replenishing nutrients and organic matter, while carrying away waste material. It also 
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regulates the activities of fluids, tissues, cells, lymph, blood and glandular secretions. 
Without water, cells would not be able to carry out their normal functions and life 
could not exist. 
 
The movement of water around, over, and through the Earth is called the water 
cycle, a key process of the hydrosphere. Water evaporation helps plants and 
animals to cool down their bodies. The process of exchanging gases when breathing 
takes place is only possible if the surface is moist. 
 

 
 
4. ATMOSPHERE  
 
The atmosphere is the body of air which surrounds our planet. Most of our 
atmosphere is located close to the earth's surface where it is most dense. The air 
of our planet is 79% nitrogen and just under 21% oxygen; the small amount 
remaining is composed of carbon dioxide and other gasses. 
 
The atmosphere of the Earth may be divided into several distinct layers, as the 
following figure indicates. 
 
4.1 The Troposphere 
 
The troposphere is where all weather takes place; it is the region of rising and falling 
packets of air. There is a thin buffer zone between the troposphere and the next 
layer called the tropopause.  
 
4.2 The Stratosphere and Ozone Layer 
 
Above the troposphere is the stratosphere, where air flow is mostly horizontal. The 
thin ozone layer in the upper stratosphere has a high concentration of ozone, a 
particularly reactive form of oxygen. This layer is primarily responsible for absorbing 
the ultraviolet radiation from the Sun.  
 
  

javascript:locscrollmenu('http://www.epa.gov/docs/ozone/science/sc_fact.html','atmosphere',650,450)
http://3.bp.blogspot.com/-vW4Od0tnhYE/TjYkW0luW1I/AAAAAAAAAF4/_ZR1PlBhJww/s1600/watercycle.jpg
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4.3 The Mesosphere and Ionosphere 
 
Above the stratosphere is the mesosphere and above that is theionosphere (or 
thermosphere). 
 

 
 
BIOMES 
 
Biomes are very similar to the concept of ecosystems, biomes are climatically and 
geographically defined areas of ecologically similar climatic conditions on the Earth, 
just like communities of plants, animals, and soil organisms, often referred to as 
ecosystems.  
 
Biomes are defined on the basis of factors such as plant structures (such as trees, 
shrubs, and grasses), leaf types (such as broadleaf and needle leaf), plant spacing 
(forest, woodland, savanna), and climate. Biomes are often identified with particular 
patterns of ecological succession and climax vegetation. 
 
The biosphere can be divided into relatively large regions called biomes. A biome 
has a distinct climate and certain living organisms (especially vegetation) 
characteristic to the region and may contain many ecosystems. The key factors 
determining climate are average annual precipitation and temperature.  
 
The major types of biomes include: aquatic ,desert , forest , grassland and tundra . 
Biomes have no distinct boundaries. Instead, there is a transition zone called an 
ecotone. 
 
  

javascript:locscrollmenu('http://julius.ngdc.noaa.gov/stp/IONO/ionointro.html','atmosphere',650,450)
http://en.wikipedia.org/wiki/Biomes
http://en.wikipedia.org/wiki/Climate
http://en.wikipedia.org/wiki/Earth
http://en.wikipedia.org/wiki/Community_(ecology)
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Animal
http://en.wikipedia.org/wiki/Soil_biology
http://en.wikipedia.org/wiki/Ecological_succession
http://en.wikipedia.org/wiki/Climax_vegetation
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TERRESTRIAL AND AQUATIC BIOMES 
 
Aquatic Biomes: 
 
Water covers a major portion of the earth's surface, so aquatic biomes contain a rich 
diversity of plants and animals. Aquatic biomes can be subdivided into two basic 
types: freshwater and marine. 
 
A freshwater region has a low salt concentration, usually less than 1 %, and occurs 
in several types of regions: ponds and lakes, streams and rivers, and wetlands.  
 
Marine regions cover nearly three-fourths of the earth's surface. Oceans are very 
large marine bodies that dominate the earth's surface and hold the largest 
ecosystems. They contain a rich diversity of living organisms. Ocean regions can be 
separated into four major zones: intertidal, pelagic, benthic and abyssal.   
 

 

 
Estuaries are partially enclosed areas where fresh water and silt from streams or 
rivers mix with salty ocean water. They represent a transition from land to sea and 
from freshwater to saltwater. Estuaries are biologically very productive areas and 
provide homes for a wide variety of plants, birds and animals.  
 
Terrestrial Biomes: 
 
Terrestrial biomes characterise ecosystems on land, and are usually identified by the 
growth form of the dominant vegetation, climate, and/or where they are located on 
the earth. The major terrestrial biomes include the tundra biome , the forest biome , 
the grassland biome , and the desert biome .  
 
The most recent classification of the biomes in South Africa divides the region into 
the following seven biomes: 

 Grassland  
 Savanna 
 Succulent Karoo  
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 Nama Karoo  
 Forest  
 Fynbos 
 Desert.  
 Thicket  
 

 

This map shows the different biomes of South Africa  
(Source from http://cnx.org/content/m20153/latest/graphics1.png )  
 
Grassland 
Grasslands cover regions where moderate rainfall is sufficient for the growth of 
grasses, but not enough for stands of trees. There are two main types of grasslands: 
tropical grasslands (savannas) and temperate grasslands . 
 
Savanna 
The Savanna Biome is the largest biome in Southern Africa. Mainly found in 
Mpumalanga and Limpopo provinces but also in the coastal belt of Kwa-Zulu Natal 
and the Eastern Cape Province. Summers are hot and wet and the winters are cool 
with little or no rain. This biome is also known as the bushveld where grasses are 
mainly found and regular fires prevent the trees from dominating.  
 
Succulent Karoo  
The Succulent Karoo biome can be found in the west coast of the Northern Cape 
Province and the northern parts of the Western Cape Province. This biome is hot in 
summer and cold in winter, although the rainfall in this area is very low. 40% of plant 
species found here are endemic to this biome. The Namaqualand region of this 
biome is famous for its colourful wild flowers. Succulent plants are able to live 
through dry seasons by using water stored in their leaves or stems.  
 

http://cnx.org/content/m20153/latest/#graphics1.png
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Nama Karoo  
The Nama Karoo is the second largest biome in South Africa. It forms the major part 
of the Northern Cape Province. It is regarded as a semi-desert area receiving very 
little rain. The summers are very hot and the winters are very cold. The dominant 
vegetation type is grasses. 
 
Forest  
The forest biome in South Africa occurs in patches in areas such as Knysna of the 
Western Cape as well as Kwa-Zulu Natal, the Eastern Cape, Limpopo and 
Mpumalanga. Some of these forests experience rain only in winter, while others get 
rainfall throughout the year.  
 
Forests are dominated by trees of which the Yellowwood is the largest. There are 
many herbaceous and bulbous plants that also occur.  
 
Fynbos 
Fynbos grows in a 100-to-200-km-wide coastal belt stretching from Clanwilliam on 
the West coast to Port Elizabeth on the Southeast coast – forms part of the Cape 
floral kingdom , where it accounts for half of the surface area and 80% of the plant 
varieties. The fynbos in the western regions is richer and more varied than in the 
eastern regions of South Africa.  
 
The mountain fynbos is found from Nieuwoudtville and Vanrhynsdorp south along 
the main mountain ranges to Cape Hangklip and the Cape Peninsula and then 
eastwards on the mountains to near Grahamstown. The vegetation is characterised 
by ericoids (heather), restoids (reeds) and proteoid shrubs like proteas and 
conebushes.  
 
Thicket  
The thicket biome occurs along the coasts of Kwa-Zulu Natal and the Eastern Cape. 
Most thickets occur in river valleys. Thickets develop in areas where the rainfall is 
fairly high however; there may be dry periods that prevent the vegetation from 
developing into forests. The vegetation of this biome includes short tress, low 
intertwining shrubs and vines. There are no distinct layers of trees and shrubs with 
many large open spaces as found in the forest biome.  
 
Desert  
The Desert Biome is found largely as the Namib Desert along the coast of Namibia. 
The Deserts are dry areas where evaporation usually exceeds precipitation. Rainfall 
is low -- less than 25 centimeters per year -- and can be highly variable and 
seasonal. The low humidity results in temperature extremes between day and night. 
Deserts can be hot or cold. Hot deserts (e.g. the Namib and Kalahari) are very hot in 
the summer and have relatively high temperatures throughout the year and have 
seasonal rainfall. This combination of low rainfall and high temperatures keeps the 
air very dry, increasing its evaporating power. Deserts have relatively little vegetation 
and the substrate consists mostly of sand, gravel or rocks. The transition regions 
between deserts and grasslands are sometimes called semi-arid deserts.  
 
  



 Life Sciences 
Grade 10 

 
www.learnxtra.co.za 
 

Brought to you by  Page 9  

SUMMARY: 
 
Biosphere: 
The biosphere is the region of the earth that encompasses all living organisms: 
plants, animals and bacteria. The biosphere includes the outer region of the earth 
(the lithosphere) and the lower region of the atmosphere (the troposphere) as well as 
the lakes, oceans, streams, ice and clouds comprising the earth's water resources 
(hydrosphere).  
 
Lithosphere:  
The layer of the mantle above the atmosphere plus the entire crust make up a region 
called the lithosphere.  
 
Hydrosphere:  
The Hydrosphere contains all the water on Earth. As groundwater, the hydrosphere 
penetrates the soil as far down as bedrock. It is found in aquifers as groundwater 
and also between soil particles. As surface water, it is found in wetlands, marshes, 
estuaries, lakes, streams, rivers, lakes, seas, and oceans. In the atmosphere, water 
is found as a gas throughout the different regions.  
 
Atmosphere:  
The gaseous layer that surrounds the earth. It extends outward to about 1,000 
kilometers where it transitions to interplanetary space.  
 
Biomes: 
The categories into which ecologists organise similar communities of plants, animals, 
and the environmental conditions in which they live. The four major types of biomes 
are aquatic, grasslands, forests, and desert. Aquatic biomes are probably the most 
important of all the biomes. Their medium, water, is a major natural resource.  
 
The distribution of plants and animals around the world is anything but random. 
Instead, it is a result of the interplay of individual environmental tolerances of species 
and the environmental conditions, especially variations in temperature and 
precipitation. These interactions result in  
 
Environment: 
In this unit we explore the different abiotic and biotic factors that interact or the 
relationships within an ecosystem. Also we have included a variety of possible 
investigations and activities to explore each factor within any given ecosystem.  
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X-AMPLE QUESTIONS 
 
QUESTION 1 
 
1. Multiple choice questions 
 
1.1 Which ONE of the following statements is correct?  

A. 150 million tons of nitrogen oxide is produced.  
B. Carbon monoxide is produced by industry.  
C. Sulphur dioxide is produced by vehicle exhaust.  
D. Carbon monoxide is the gas produced in the largest amount.  

 
1.2 Possible measures for the reduction of air pollution would NOT include  

A. providing subsidies for solar panels  
B. providing subsidies for truck drivers  
C. rewards for cleaner production by industries  
D. improving the public transport system  

 
1.3 Adding harmful substances to the environment is termed  

A. exploitation  
B. forestation  
C. pollution  
D. detoxification  

 
QUESTION 2: 
 
2. Short Questions 
 
2.1 What are the parts of Earth’s System?  
2.2 How is the Earth’s System part of a larger system?  
2.3 Explain the greenhouse effect. 
2.4 Define the following terms: 

- Pollution 
- Thermal pollution  
- Contamination 
- Flora  
- Fauna  

 
QUESTION 3: 
 
3. Long Questions 
 
The map below shows a region of coastline close to where a giant oil tanker was 
wrecked at sea. The shallow waters of the coastline provided a rich source of edible 
crabs. Oil does not kill the crabs but harm their flesh, making them inedible and they 
cannot be sold. Samples of crabs were collected at sites A to D. The number of 
crabs is indicated by the size of the circle. The extent of the shaded part at each site 
represents the proportion of crabs with diseased flesh after the disaster.  
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Figure 5 
 

3.1 Which sample site (A to D) had the highest number of crabs?   (1)  
3.2 In which sample site was the crabs only rarely found?    (1)  
3.3 Name the agent of pollution that affected the crabs.    (1)  
3.4 In which sample site was the most crabs affected compared to the population 

size?            (1)  
3.5  Explain your answer to QUESTION 3.4      (2)  
3.6  List TWO strategies that could reduce the effects of oil pollution at sea.  (2)  
 
QUESTION 4: 
 
Essay 
 
Write an essay on the ‘Fynbos’ biome and discuss the following aspects.  

 What is the meaning of the term ‘fynbos’?  
 Identify features of families/indicator species that make up this vegetation type  
 Describe it ecological role in the environment  
 Biological impacts on the environment of destroying this type of vegetation.  
 Economical importance of it for the people of the Western Cape.  
 Management strategies involved in protecting it.  

 


