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Understanding the Environment 
 
Read this section very carefully. It contains the terms and definitions that are 
essential if you are to understand and work through this section of the book. 
 
Ecology 
 

Ecology is the scientific study of the relationship or bond between organisms, or 
life forms, and their environment. An organism’s environment includes not only the 
physical conditions, but also the biological conditions, under which an organism 
lives. The relationship of the organism includes its interactions with the physical 
world and with members of other species. 
 
The term ecology comes from the Greek word, “iikos”, meaning "the family 
household," and logos meaning “knowledge”.  The term ecology was first used by 
the German zoologist Ernst Haeckel in 1866. He called it oekologie and defined it 
as the study of the relationship of animals and plants to the environment. 
 
While the word ecology was not used until 1866, a Greek scholar, Theophratus, a 
friend of Aristotle, was the first person to write about the relationship between the 
organism and the environment. Later, in the 1800’s, botanists began exploring 
and mapping the world’s vegetation and many theories were suggested. 
 
The Ecosystem 
 

1.  The main part of the ecology is the ecosystem.  
An ecosystem is a community of plants, animals, and microorganisms that are 
linked by energy and nutrient flows and that interact with each other and with 
the physical environment. Rainforests, deserts, coral reefs, grasslands and a 
rotting log are all examples of ecosystems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

An ecosystem is made up of two parts: the living or biotic and the physical or 
abiotic. We can think of these two terms in relation to a forest. The physical or 
abiotic part of the forest is made up of the atmosphere, climate, soil and 
water. The living or biotic part is made up of the many plants and animals that 
inhabit the forest. 
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Each organism responds to the environment and also changes it, becoming 
part of the environment itself. The trees, for example, use the sunlight as energy 
to produce food in photosynthesis. By doing this they change the environment 
below them for the plants living there, by reducing the sunlight and lowering 
the temperature. Birds eat the insects that live in the litter layer below the trees 
and therefore change the environment for others that depend on this shared 
food resource. 
 

2.  Ecosystem components form a hierarchy. 
The various organisms in the example given above make up populations. In 
ecology a population is a group of potentially interbreeding individuals 
occurring in time and space. Individuals will be of the same species. 
 
Populations of plants and animals do not function independently of each 
other. Some populations compete with other populations for limited resources 
such as food, water, and space. Farmers do not like kangaroos as they 
compete for the grass the sheep need. 
 
In other cases one population is the food for another population, e.g., the 
grass is the food for the kangaroos. 
 
All populations within a system are called a community and have some 
connection with one another. The community and the physical environment 
make up the ecosystem. 

 
In this picture a community of eland are grazing on an African grassland.  
 
Name some of the other communities 
that are likely to be found living within 
their ecosystem? 

 
 

___________________________________ 
 

___________________________________ 
 

___________________________________ 
 

___________________________________ 
 

 
 

3.  Ecosystems have many levels. 
 

a.  Individual organisms, including humans, respond to and influence the 
environment. 

 

b.  Individuals of the same species form populations that can be described by 
number, growth rate and age distribution.  

 

c.  Individuals of a population interact among themselves and with individuals 
of other species to form a community. 

 

d.  When individuals die their remains decompose, releasing nutrients back into 
the soil to be recycled. 
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Combined together, the ecosystems of the earth form the planetary 
ecosystem we call the biosphere. 
 
A hypothesis, known as the Gaiia hypothesis, says that every organism within 
the bio-sphere is linked to another and this makes it self-sustaining. A 
hypothesis is a statement of data that can be tested and then either rejected 
or accepted. Not many ecologists accept this hypothesis, which warns that to 
greatly disturb the biosphere can endanger our own survival. However, most 
ecologists agree that keeping a balance between man, his use of the 
biosphere, and nature is essential. This is very hard to do since, by nature, man 
tends to lean towards one extreme or the other. In Africa, Brazil and Indonesia 
for example, huge numbers of trees have been cut down, affecting not only 
the species who live there, but causing temperatures to rise and resulting in a 
decrease in rainfall. 

 
List below in general terms all the organisms you are dependent on. 
 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

___________________________________________________________________________ 
 

 
 

4.  Ecology has ties to other sciences 
Ecology overlaps with many elements of physical and biological sciences. To 
study the complex physical and biological processes ecologists have to draw 
on other sciences such as physiology, biochemistry, behaviour sciences, 
geology, atmospheric sciences, hydrology, and genetics.  
 
Ecology can be traced back to the ancient Greek scholar Theophrastus, who 
wrote about the relationships between the organism and their environment. By 
the 1800's botanists had begun exploring and mapping the world's vegetation. 
Carl Ludwig Willdenow (1765—1812), one of the early plant geographers, 
pointed out that similar climates supported similar vegetation even though the 
species were different. Later Johannes Warming (1841-1924) studied the 
tropical vegetation of Brazil and wrote the first text on plant ecology. 
 
The earliest plant ecologists were concerned mostly with terrestrial or land 
vegetation but in the early 1900's a group of European biologists began 
studying the relationship between aquatic plants and animals and their 
environment. They began using the terms producers and consumers to 
describe the organic nutrient cycle.  Their work influenced R. A. Lindeman in 
1942 to write a paper about the "energy available" relationships within a lake 
community. This paper was the beginning of the study of ecosystem ecology, 
the whole living systems. (You will learn more about these terms later.) 
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5.  Ecology uses scientific methods 
To investigate the relationship of organisms to their environment, ecologists 
undertake experimental studies in the laboratory and the field. These studies 
involve the collection of data to test hypothesis. Usually the hypothesis is based 
on some observation in the field or on previous investigations.  
 
Scientists use the understanding derived from observations and experiments to 
make models. Data is limited to what happened when the measurements 
were taken. Models use the understanding gained from the data to predict 
what will happen in some other place and time. Observation, experimentation, 
hypothesis testing and models are the tools of science. 

 
Answer these questions: 

 
 

1.  Define these terms: 
 

a.  Ecology: ___________________________________________________________ 
 

____________________________________________________________________ 
 

b.  A population: ______________________________________________________ 
 

____________________________________________________________________ 
 

c.  Ecosystem: _________________________________________________________ 
 

____________________________________________________________________ 
 

____________________________________________________________________ 
 

d.  A community: ______________________________________________________ 
 

e.  The biosphere:  _____________________________________________________ 
 

_______________________________________________________________________ 
 

 f.  The relationship of an organism: ________________________________________ 
 

_______________________________________________________________________ 
 
2.  What is included in an organism’s environment? 

 

_______________________________________________________________________ 
 

_______________________________________________________________________ 
 
3.  What are the two parts of the ecosystem? 

 

_______________________________________________________________________ 
 
4.  List some of the other sciences that a biologist has to draw on. 

 

_______________________________________________________________________ 
 

_______________________________________________________________________ 
 
5.  What are the tools of science? 

 

________________________________________________________________________ 
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Answers - Environment 
 

Page 3 
Suggestions: hyenas, lions, elephants, giraffe 
wildebeest, zebra, snakes, mice, vultures, 
meerkats 
 

Page 4 
Suggestions: family; others in society, e.g., 
truck drivers, shop assistants, sanitation 
workers; animals, e.g., cows, sheep; plants 
e.g., wheat, lettuce, beans; trees—timber, 
oxygen. 
 

Page 5 
1.  a.  Ecology is the scientific study of the 

relationship or bond between 
organisms and their environment. 

 

b.  A population is a group of potentially 
interbreeding individuals occurring in 
time and space. 

 

c.  An ecosystem is a community of 
plants, animals and microorganisms 
that are linked by energy and nutrient 
flow and interact with each other 
and the physical environment. 

 

d.  A community is all populations within 
a system. 

 

e.  The biosphere is all the ecosystems of 
the earth combined together to form 
the planetary ecosystem. 

 

f.  The relationship of an organism is its 
interactions with both the physical 
world and members of the opposite 
species. 

 

2.  An organism’s environment includes its 
interactions with the physical world and 
with members of other species. 

 

3.  The two parts of the ecosystem are the 
biotic and abiotic. 

 

4.  physiology, biochemistry, behavioural 
science, geology, atmospheric 
sciences, hydrology, genetics 

5 

5.  The tools of science are observation, 
experimentation, hypothesis, testing and 
models. 

 

Page 8 
Answer these questions: 

1.  interacting     environment 
 

2.  To succeed an organism needs essential 
resources and supporting conditions. 

 

3.  Humans need food, water, warmth, 
shelter and a suitable environment. 
Humans do not do well in extreme 
environments, e.g., deserts or polar 
regions. 

 

4.  Parent to check. Suggestions: 
Changes in weather change an 
organism’s conditions, e.g., rain or storms 
may require it to find shelter; extremes in 
temperature may kill it. Food availability 
can vary at different times of the year. 
Some insects like bees store food for 
these times and others, like bears, 
hibernate. Plants compete with other 
plants for sunlight and nutrients. Extremes 
may result in their death. The strongest, 
and often the largest, survive and 
reproduce. Many plants have 
mechanisms to carry their seeds away 
from the parent plant so they have more 
chance of surviving. 

 

5.  The habitat is the place where an 
organism lives. 

 

6.  The organism maintains the fairly 
constant internal environment it needs 
by a constant exchange of energy and 
material between it and its external 
environment. It must consume and 
digest food and excrete by-products 
and waste. A plant uses sunlight and 
carbon dioxide to make food for the 
plant and in exchange gives off oxygen 
and a small amount of water. 

 

7.  Parent to check. 
 

8.  Parent to check. 
 

Page 9 
Research 

1.  Bilby habitat: bilbies favour areas with 
little vegetation, such as arid hammock 
grassland with spinifex or tussock grass. 
They are found in the Diamantina area 
in Queensland and arid areas in 
Western Australia and Northern Territory. 
While they originally lived throughout 
Australia, introduced predators, e.g., 
feral cats, dogs and foxes have 
reduced their habitat to more arid 
areas. 

 

2.  Seagulls were originally coastal birds but 
they can now be found throughout 
Australia. They have adapted to urban 
areas, finding food in shopping centres, 
agricultural areas and city dumps. 

 

Page 13 
Food web in the sea 
Parent to check. As it is a food web it 
should be fairly complex. 
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