
 

 

 

ECOSYSTEMS              10 SEPTEMBER 2014 

 
Lesson Description 

In this lesson we: 

 The concept of ecosystem, structure and ecosystem functioning: 
o Abiotic factors 
o Biotic factors 
o Energy flow 
o Ecotourism   

 
Summary 

 An ecosystem is a particular area in which living (biotic) and non-living (abiotic) components 
INTERACT with each other 

 An ecosystem consists of two main components: 
o ABIOTIC component and the 
o BIOTIC component  

ABIOTIC FACTOR What concepts you need to know. 

Physiographic factors o Slope 
o Aspect (slope direction) 
o Height above sea level 

Edaphic factors (soil) o Types of soil – loam clay and sand 
(pH, humus content, texture, water retention 
capacity and air content) 

Light o day length and seasonal changes - photoperiodism  

Temperature  o effect of day/night and seasons – hibernation, migration, 
annuals, deciduous 

o endothermic vs. ectothermic 

Water  o hydrophytes, Mesophytes, xerophytes 
o water cycle 
o importance of wetland’s 

Atmospheric gases  

Wind   

 

BIOTIC FACTOR What concepts you need to know. 

Autotrophic components o producers 

Heterotrophic  o Primary consumers - herbivores 
o Secondary consumers – carnivores, scavenger, omnivore 
o Tertiary consumers 
o Decomposers – saprophytes, bacteria 

 

  



 

 

 

Energy Flow 

 Sunlight is the ultimate source of energy in an ecosystem - photosynthesis 

 There is a flow of energy through ecosystems starting with the energy of food in the plants. 

 The consumers eat the plants and each other. 

 All living organisms die and they are food for the decomposers. The decomposers return the 
nutrients to the soil or water to be used by the producers. 

 At each trophic level energy is lost. 

 
 The transfer of energy from one organism to another is called a food chain. 

 The position an organism occupies in a food chain is called a trophic level. 

 

 A food chain never occurs in isolation, but is usually linked to other food chains to form a food 
web.  

 

  



 

 

 

Ecological Pyramids 

 The different trophic levels are often represented as ecological pyramids 

 Producers always make up the base of an ecological pyramid, and the consumers follow. 

 Three types of ecological pyramids can be distinguished: 
o Pyramid of numbers 
o Pyramid of biomass 
o Pyramid of energy 

 

Pyramid of Numbers 

 A pyramid of numbers illustrates:  

 The number of individuals at each trophic level 

 

Pyramid of Biomass 

 Pyramids of biomass show the total mass of the organisms at each trophic level. 

 

Pyramid of Energy 

 Pyramids of energy show the amount of energy at each trophic level 

 



 

 

 

Nutrient Cycles  

 Nutrients are essential for the growth and development of living organisms. 

 Nutrients that are needed in food chains come from the atmosphere the hydrosphere and the 
lithosphere. 

 The cycles include 
o The oxygen cycle 
o The carbon cycle  
o The nitrogen cycle 
o The water cycle 

The Oxygen Cycle 

o There is a fixed amount of oxygen. 
o Oxygen needs to circulate through the biosphere. 
o Oxygen is needed for the process of cellular respiration to release energy 
o Decomposers need oxygen to decompose organic matter 
o Large amount of oxygen is dissolved in the water of oceans, lakes and rivers 
o Large part of the earth’s oxygen is found in rocks 

Plants use carbon dioxide for photosynthesis and release oxygen 

 

  



 

 

 

The Carbon Cycle 

 

The Nitrogen Cycle 

 

  



 

 

 

The Water Cycle 

 

Ecotourism 

 Ecotourism can be defined as “Responsible travel to natural areas where the environment is 
conserved and where the well-being of the local people is improved” 

 South Africa is a country that is rich in biodiversity , and this is the greatest motivation for 
tourists to visit SA 

 With ecotourism , certain principles are followed: 
o Thorough planning and impact studies can minimise the negative economic, 

environmental and social impact 
o Generates greater economic benefits for local people and enhances their well-being 
o Employment opportunities will reduce poverty for local people 
o Involves local people in decision-making that will affect them 
o Helps protect biodiversity 
o Provides the tourists with enjoyable and meaningful experiences. The local culture is 

then better understood 
o The aim is for all involved to benefit. 

 

 
Test Yourself 

Question 1 

The effect of the length of day on plants is called: 

A. Phototropism 

B. Photoperiodism 

C. Aestivation 

D. Migration 

  



 

 

 

Question 2 

The diagram below represents a water cycle: 

 

Which of the following is true: 

A. 1 = evapouration    AND  4 = transpiration 

B.   2 = transpiration   AND  3 = condensation 

C. 4 = condensation AND   1=  evapouration 

D.  5 = precipitation AND 2 = condensation 

Question 3 

The histogram alongside represents the number of 
organisms in the various trophic levels of a food chain. If D 
represents the producers, which column represents 
herbivores? 

A C 

B A 

C E 

D B 

Question 4 

Why is it difficult to incorporate nitrogen gas from the atmosphere into the nitrogen cycle of the 
biosphere? 

A Nitrogen is not very abundant in the atmosphere. 

B Few organisms can directly utilise atmospheric nitrogen gas. 

C Most plants do not require organic nitrogen compounds for survival. 

D Oceans quickly absorb nitrogen gas. 

E Living organisms quickly absorb nitrogen gas 

  



 

 

 

Question 5 

Organisms that use inorganic nutrients and an outside energy source to produce sugars and other 
organic nutrients for themselves and other members of the community are… 

A  autotrophs 

B saprophytes 

C heterotrophs 

D herbivores  

Question 6 

Which of the following food chains is correct? 

A.   Producers  → carnivores → herbivores 

B.   Plants → secondary consumers → tertiary consumers 

C.   Producers → herbivores  → secondary consumers 

D.   Plants → herbivores  → primary consumers.           

Question 7 

The greatest role of plants in the water cycle involves 

A   Transpiration 

B   Run-off 

C   Precipitation 

D   Percolation 

Question 8 

The correct sequence of ecological terms from the simplest to the most complex is  

A organism, population, ecosystem, community. 

B population, organism, ecosystem, community. 

C organism, population, community, ecosystem. 

D population, community, organism, ecosystem. 

  



 

 

 

 
Improve your Skills 

Question 1 

Use the diagram of the aquatic ecosystem below and answer the questions that follow. 

 

1.1 What term can be used to describe the diagram illustrated above?   (1) 
1.2 Identify the following: 

 a)  The autotrophic organism 

 b) The secondary consumer 

 c) The herbivorous organism       (3) 

1.3 Explain why the amount of available energy decreases at each trophic level.  (2) 
1.4 Identify 2 abiotic factors from the diagram      (2) 

In the early 1900’s there were records that large groups of crocodiles could be seen basking in the 
sun along the banks of rivers banks in South Africa. In the 1920’s crocodile leather became very 
popular for making shoes, belts and handbags etc and crocodiles were hunted illegaly. The results of 
the gradual extermination of crocodiles had a dramatic effect on the ecosystem because crocodiles 
have a very varied diet. They have been known to eat fish, crabs, and a variety of mammals including 
small buck and otters. 

The table below indicates the change in numbers of crocodiles and otters over a period of time. 

  



 

 

 

Number of crocodiles and otters from 1910 -1950 

Year Number of crocodiles Number of otters 

1910 200 308 

1915 270 300 

1920 200 305 

1925 180 380 

1930 150 400 

1935 100 450 

1940 100 480 

1945 95 500 

1950 40 515 

1.5 Draw one graph to show both the crocodile and otter population from 1910 – 1950.          (9) 

1.6 What conclusion can you draw from your graph?      (1) 

Question 2 

Read the following information from an experiment assessing the water quality of the Klip River in 
Johannesburg, and answer the questions which follow. 

The collapse of Johannesburg's Klip River wetland  

McCarthy, T, V. Arnold, J. Venter, & W.N. Ellery. 2007. (South African Journal of 
Science 103(9)) 

The Klip River wetland south of Johannesburg has long been economically important 
to the region, initially as a source of water, and as a purifier of polluted water from the 
western section of the Witwatersrand industries and mining. The river becomes 
polluted and the wetland becomes degraded. The problem is likely to have been 
worsened by a falling water table in the area due to excessive groundwater 
extraction. The wetland has almost lost its ability to remove phosphates and nitrates 
from the water, and eutrophication problems can consequently be expected to arise 
in the Vaal River. In addition, it is anticipated that the reeds along the river will 
degrade over the coming years, releasing metals, organic waste and phosphates into 
the Vaal River.  

2.1 What is a wetland?          (1) 

2.2 How would the Klip River wetland purify water?      (2) 

2.3 What is the link between eutrophication and nitrates?      (3) 

2.4 Apart from industries and mining what could contribute to a high phosphate and  
nitrate pollution problem in the Klip River?      (2)  

2.5 What advice would you give to the inhabitants of these areas to minimise the potential 
problems that have been forecast?             (2x2) (4) 

 
Links 

 https://www.youtube.com/watch?v=izRvPaAWgyw 

 https://www.youtube.com/watch?v=v6ubvEJ3KGM 

 https://www.youtube.com/watch?v=2D7hZpIYlCA 

https://www.youtube.com/watch?v=izRvPaAWgyw
https://www.youtube.com/watch?v=v6ubvEJ3KGM
https://www.youtube.com/watch?v=2D7hZpIYlCA

