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DISCLAIMER 

Where pertinent, questions that have been inspired by other 

examiners outside of St. Peter’s College have been acknowledged. All 

other questions come from the author along with credit to Mrs A 

Greeff. 

Images used have been referenced from sources, whereas all others 

fall under the Creative Commons Licence.  

To educators: When checking answers with the Memorandum 

document, please note that differences of opinion between schools 

and educators may exists, and that this is provided as a hopeful 

guideline to students to assist where possible. 

To students: Please be critical when checking through your answers, 

especially for higher-order questions. Do not assume your written 

answers will necessarily be accepted if they deviate from the 

Memorandum answers provided. 

Aim for students: Do not use your textbook or notes to answer the 

questions. These should be done from what has been memorized and 

understood. Time management must also be practiced. Critical 

reflection should focus on: 

• What terminology has not been effectively memorized 

• Why you may not be receiving the full compliment of marks 

for longer questions 

• Paying attention to instruction verbs of questions 

• Linking concepts between different strands 
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K-TEST 01 – 50 marks (45 minutes) 
 

QUESTION 1 

Several Multiple Choice questions are provided below. Choose the most 

correct answer by writing down the letter of your choice: 

1.1. Which of the following best describes a population?   (1) 

 

A. All the bugs living under a rotting piece of wood 

B. Zebras and impala eating the grass in a field 

C. A group of termites living underground 

D. All the water within a lake 

 

1.2. Which of the graphs below most likely represents a declining 

population?             (1) 

 

https://www.thegeographeronline.net/2-changing-populations-and-places.html 

 

1.3.  An investigation was conducted to estimate how many frogs were in 

a pond. The scientist caught 20 frogs and marked them. In his 

second catch of 75 frogs, he found that 10 were marked. What is the 

estimated population size?          (2) 

A. 150  

B. 30 

C. 38 

D. 100 

 

1.4.  Analyse the following data that collected on several egg laying 

species throughout one year. Each graph was assessed in different 

areas. Which statement below is TRUE based on the data? (2) 

 

 

 

 

 

 

 

 

 

 

https://www.easybiologyclass.com/ecology-and-conservation-biology-mcq-for-csir-jrf-net-examination-part-2/ 

 

A. Graph B is an example of competitive exclusion 

B. Species M and Species Q breed twice every year 

C. Interspecific competition will exist between Species P and 

Species Q 

D. Species M and Species N have the greatest need to partition 

resources in April 

 

 

             A                               B                                C                                D 
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1.5.  Which of the graphs below shows a predator-prey relationship? 

              (1) 

 

https://www.easybiol ogyclass .com/ecol ogy-and-conservati on- biol ogy-mcq-for-csir-jrf-net- exami nation-part-2 

A              B                                 C 

QUESTION 2 

Provide the correct biological term for the following:   (4) 

1.3. All the factors required by an organism to survive and reproduce 

1.4. A precautionary measure used in the quadrat method to ensure 

accuracy 

1.5. A strategy employed by plants in a forest to partition the resource 

light 

1.6. Type of succession that occurs after a disturbance 

Provide a definition for the following terms:    (4) 

1.7. Ecosystem 

1.8. Emigration 

1.9. Climax community 

1.10. Eusocial 

 

QUESTION 3 

A game farm in the Northern Cape has been tracking its warthog population 

for several years. They also have a leopard population that lives within the 

area that preys on the warthogs; the farm has also tracked the numbers of 

leopard at the same time. The following graph represents the data collected 

over several years: 

 

 

 

 

 

 

 

https://www.albert.io/learn/ecology/exploitative-and-predatorprey-interactions/predator-prey-interactions-identifying-simple-dynamics?page=1 

3.1.  Which line (A or B) represents the warthog? Justify your choice.    (2) 

3.2.  Explain why these populations are described as being stable.  (2) 

3.3.  Warthogs generally live in herds of up to 40. Describe ONE benefit 

of this to avoid predators.      (2) 

3.4.  Suggest ONE density-independent factor that will affect the size of 

the leopard population.      (1) 

3.5.  The populations above were tracked using the mark-recapture 

method. Describe ONE precaution that would need to have been 

observed during this procedure.     (2) 

 

A 

B 
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QUESTION 4 

Consider the following case of Hunga Tonga, a volcanic island created four 

years ago.  

Incredibly, Hunga Tonga is only the third known volcanic pop-up island like this to 

have arisen in the last 150 years. Perhaps the most remarkable thing about this 

young, originally barren island is how quickly a community of life seems to have 

embraced it. 

Adapted from: https://www.sciencealert.com/pop-up-island-born-out-of-a-volcano-in-the-
ocean-is-now-thriving-with-life 

4.1.  Identify the type of succession that existed on this island. Justify your 

answer.        (2) 

4.2.  Differentiate between the terms ‘population’ and ‘community’.  (2) 

4.3.  State ONE factor that may influence the ecological end point of the 

Hunga Tonga community     (1) 

4.4.  Construct a flow diagram that includes the following: 

 - The stages of ecological succession on the island 

 - ONE example of flora per stage of succession.   (8) 

 

 

 

 

 

 

 

QUESTION 5 (Credit: C Marangoni) 

A game farmer in the Northern Cape introduced kudu and springbok on his 

fenced farm. A borehole supplied the animals with water all year round. 

Herding dogs ensured that there were no large predators on the farm. The 

following data was collected over twenty years. Use the information to answer 

the questions below. 

 

Size of Animal Populations on a Northern Cape Farm 
 

 

 

 

 

 

5.1.  Describe the ecological niche of Kudu.    (2) 

5.2.  What type of competition exists between the Kudu and Springbok? 

Justify your answer.      (2) 

5.3.  State ONE density-dependent factor that would affect the population 

size of Springbok in this scneario.    (1) 

5.4.  Explain the change in population number for Springbok between 

2012 and 2013.       (3) 

5.5.  Suggest ONE advantage and ONE disadvantage to the use of 

herding dogs in this scenario.     (2) 

5.6.  In your opinion, does the creation of game reserves help or prevent 

conservation efforts in South Africa? Justify your answer with ONE 

well-explained point.      (3) 

YEAR KUDU SPRINGBOK 

2007 0 0 

2008 4 20 

2009 10 36 

2010 12 52 

2011 15 70 

2012 19 100 

2013 21 80 

2014 23 103 

2015 21 100 

2016 20 96 
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K-TEST 02 – 50 marks (45 minutes) 
 

QUESTION 1 
 
Study the following table which consists of two items (numbered 1 and 2) in 

the first column and a term in the second column. Decide which item(s) 

relate to the term.  
 

Write down your choice (A – D) making use of the following codes:  
 

A  only item 1 relates to the term  

B  only item 2 relates to the term  

C  both item 1 and 2 relate to the term  

D  neither item 1 or 2 relates to the term   (6) 

1.2.  Analyse the information below: 

 

 

 

 

 

 

 

 

https://www.climatecentral.org/news/report-the-burning-solution-prescribed-burns-unevenly-applied-across-us 

1.2.1.  State whether the following claims are Supported, Contradicted or 

Unknown based on the above data:    (4) 

a) In 2017, prescribed burns cost the US government roughly $3 200 

(millions of dollars) 

b) The cost of suppressing fires displays an increasing trend over time 

c) More money was spent on prescribed burns in 2015 vs 2018 

d) More animals were killed in prescribed burns in 2013 compared to 

fires that needed suppressing 

1.2.2.  Suggest ONE disadvantage to the use of controlled/prescribed fires.

       (1) 

1.3.  State the biological term for the following:   (3) 

 a) The highest form of social organization 

 b) Many individuals of the same species interacting within an area 

 c) The total number of factors limiting a population from reproducing 
at its maximum rate 

Item Term 

1. Competition within the same species 

2. Competition between species 
Interspecific  

1. Lion feeding on zebra 

2. Aphids being fed on by ladybirds 
Resource 
partitioning 

1. Low birth rate 

2. High death rate 
More developed 
country 

1. Dominant breeding pair 

2. Pack hunting 
Wild dogs 

1. Mark-recapture 

2. Quadrat 
Direct method 

1. Moving out of a population 

2. Moving into a population 
Immigration 
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QUESTION 2 

Analyse the population pyramid below and answer the questions that follow: 

 

 

 

 

 

 

 

 

https://www.quora.com/What-are-5-common-features-of-a-developed-country-pyramid 

2.1. Approximately how many females are in the 40 – 44 category?  (2) 

 

2.2. Describe what type of country the above pyramid may represent. Use 

information from the graph to justify your answer.  (4) 

 

2.3. To produce this graph, a census must be conducted. Describe what 

a census is.       (1) 

 

2.4. A census can be a costly exercise. Defend the utility of a census by 

providing TWO reasons why they are important to a country.  (2) 

 

 

 

 

QUESTION 3 

Insects are important to the success of citrus farming. Some, like the 

honeybee, are vitally important as they are the pollinators that are crucial for 

fruit production. However, some insects, like scale insects, are pests that 

destroy citrus trees by feeding on their phloem sap. Biologists wanted to find 

out what effect the introduction of ladybirds, would have on the population of 

scale insects. They introduced ladybirds to a citrus tree that was infected with 

scale insects. The results of their investigation are shown in the graph below: 

 

 

 

 

 

 

 

3.1.   Provide a suitable hypothesis for this investigation.   (3) 

3.2.   What conclusion can be drawn based on the information?  (2) 

3.3.  Name the type of relationship represented in the above graph.  (1) 

3.4.  Explain why the ladybird population is decreasing at point D.  (2) 

3.5.  What is expected to happen to the scale insect population at point 

E? Justify your answer.      (2) 

3.6.  Do you feel humans should be artificially controlling insect population 

numbers as in the above example? Justify your answer with TWO 

points.        (3) 
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QUESTION 4 

A biologist wanted to estimate the number of thistles in a field. They decided 

to use the quadrat method for their calculation. He placed ten (numbered un 

the diagram) 2m x 2m quadrat squares randomly in the field. The total area of 

the field was 200m2.  His method was set up as per below: 

 

Exampro GCSE Biology 

4.1.  Why was a quadrat method appropriate for this investigation? (1) 

4.2.  Calculate the estimated population of thistles in the field. Show all 

your working.       (4) 

4.3.  State TWO specific density-dependent factors that may influence the 

thistle population in this field.     (2) 

4.4.  Would adding more quadrats make the calculation more accurate in 

the above example? Justify your answer.    (3) 

 

 

QUESTION 5 

5.1.  How does the cartoon below highlight the debate of human demands 

versus the conservation of the natural environment?           (2) 

 

 

 

 

 

 

http://www.ncsierraclubfoothills.org/news-1 

5.2.  Some rabbits colonised an island for the first time. The population 

growth pattern shows a typical s-shaped pattern. What explains the 

cause for the population change during the accelerated growth 

phase?       (2) 

A Birth and death rate are at equilibrium 

B Increasing number of rabbits able to reproduce with little 

environmental resistance 

C Increased number of predators with increased pressure of 

environmental resistance 

D Major impact of environmental resistance takes place 
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K-TEST 03 – 50 marks (45 minutes) 

 

QUESTION 1 

Select the term in column B which matches the phrase in Column A.  (9) 

QUESTION 2 

Provide definitions for the following terms:     (3) 

2.1.  Ecological succession 

2.2.  Natality 

2.3.  Community 

 

2.4. A student wanted to estimate the number of baobab trees in a 25 km2 

area. He used the quadrat method depicted below.  

 

 

 

 

 

 

 

 

Calculate the estimated total population of baobabs. Show all your 

working.       (4) 

 

 

 

 

COLUMN A COLUMN B 

1. When organisms move out of a population 

 

A. Density-independent 

2. Physically counting all the organisms in a 

population 

B. More developed country 

3. Factors that limit population growth that 

have a greater effect in a large population size 

C. Pioneer stage 

4. An organism that has a eusocial lifestyle 

 

D. Intraspecific 

5. A country that has a high birth and death 

rate 

E. Interspecific 

6. Ecological succession phase that is first 

after a disturbance 

F. Emigration 

7. Competition that exists between the 

individuals of the same species 

G. Mortality 

8. All the factors required by an organism to 

survive and reproduce 

H. Termites  

9. Death rate 

 

I. Census 

 

 

J. Less Developed Country 

 

 

K. Immigration 

 

 

L. Niche 

 

 

M. Density-dependent 
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QUESTION 3 

The African Wild Dog, Lycaon pictus, is one of the world's most endangered 

mammals. The largest populations remain in southern Africa and the southern 

part of East Africa. Wild dogs are some of Africa's most successful hunters, 

with a kill rate as high as 80%. This means they are even more successful 

than lions. 

3.1.  Discuss why the social structure of African Wild Dog packs makes 

them such successful hunters.     (3) 

3.2.  A lone, isolated animal would be easy prey for the African Wild Dog 

pack, but animals that live in herds are more difficult to capture. 

Explain TWO reasons why this might be the case if the pack were to 

attempt to capture a young zebra from its herd.   (4) 

3.3.  The graph below shows how the numbers of predators and prey 

fluctuate over time. Which lines (A or B) would represent the African 

Wild Dog population in a reserve? Give TWO visible reasons for your 

choice.       (3) 

 

 

 

 

 

 

http://www.tiem.utk.edu/~gross/bioed/bealsmodules/predator-prey.html 

QUESTION 4 

The following image displays successful partitioning of resources between the species of 

Anole lizard in Puerto Rico. 

https://www.khanacademy.org/science/biology/ecology/community-ecosystem-ecology/a/niches-competition 

4.1.  Using evidence from the image, explain how this group of lizards has been able to 

successfully partition their resources.     (4) 

4.2.  Name ONE density-dependent factor which may affect these lizards. (1) 

4.3.  Although not harmful to humans, these lizards can become an invasive species. 

Discuss the impact an invasive species would have on the ecosystem of the above 

picture. You must make reference to food webs.   (3) 

4.4.  Some humans consider the Brown Anole a threat to the local Green Anole species. 

Removal of the Brown Anole species can involve removal of food sources or 

catching them in traps to kill them. Do you agree that humans should intervene to 

remove this invasive species? Justify your opinion with TWO distinct arguments. 

        (4) 
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QUESTION 5 

The United Nations is concerned; recent calculations have raised the 

possibility that the total human population curve is going to change from a 

pyramid shape to a dome shape. This is highlighted in the image below: 

https://www.economist.com/news/2014/11/13/the-world-reshaped 

5.1. Identify the type of population pyramid (growth pattern) displayed by 

each year shown in the models above.    (3) 

 

5.2. Discuss TWO reasons why the human population curve is expected to 

become ‘dome shaped’. Make specific reference the graphs given.

        (4) 

5.3. Suggest and explain ONE reason why the United Nations is concerned 

regarding the 2060 predictions.    (2) 

 

5.4. Discuss the forecasted population growth pattern of South Africa over 

the next 20 years specifically.     (3) 
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K-TEST 04 – 50 marks (45 minutes) 
 

QUESTION 1 

Several Multiple Choice Questions are provided below. Choose the most 

correct answer by writing down the letter of your choice.  

1.1. The major benefit of zebra living in a herd is:   (1) 

A     Combined ability to hide thereby increasing survival 

B     Intimidation of predators thus increasing chances of survival 

C     Reproduction of the dominant breeding pair 

D     Division of tasks amongst the zebra  

 

1.2. The diagram below illustrates types of human population pyramids 

by age. Which shows a declining population?   (1) 

 

A Graph 1 

B  Graph 2 

C Graph 3  

D None of the graphs    
  

1.3. After a volcanic eruption has covered an area with lava, which of the 

following is the most likely order of succession in the repopulation of 

the area?      (1) 
 

A  Moss; Grasses; Lichens; Trees 

B Shrubs; Grasses; Trees; Lichen 

C Lichens; Grasses; Shrubs; Trees 

D  Grasses; Trees; Mosses; Lichen    

 

1.4. The graph below shows the birth and death rate of a particular 

country. From 1900 to 2000 the total population has:  (2) 

 

 

 

 

 

 

 

 

 

 

 

 

A Stayed the same 

B Decreased 

C Increased 

D Increased till 1930 then decreased 
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QUESTION 2 

Provide the correct biological term for the following:   (4) 

2.1. Many different species interacting within an area 

2.2. Wild dogs use this type of reproduction strategy 

2.3. The middle stage of ecological succession 

2.4. Competition that exists between different species 

 

Provide definitions for the following terms:     (4) 

2.5.  Carrying capacity 

2.6.  Density-independent factor 

2.7.  Immigration 

2.8.  Food web 

 

2.9.  A biologist was tracking a rhino population. Using the mark-recapture 

method, he marked 15 rhino. A short time later, he caught 20 rhino 

and found that 12 had already been marked. Calculate the estimated 

population size. Show all your working.    (3) 

 

2.10.  For the above estimation in 2.9., discuss TWO precautions that the 

biologist would have needed to adhere to when conducting this 

population estimation.      (4) 

 

 

QUESTION 3 

The graphs below represent an investigation comparing the growth of two 

different bacteria in similar ecological niches under laboratory settings: 

   https://www.khanacademy.org/science/biology/ecology/community-ecosystem-ecology/a/niches-competition 

*Note: In the graph showing both species growing together, the bottom line 

represents P. caudatum. 

3.1.  What is meant by the term ‘ecological niche?’  (1) 

3.2.  Would the competition between these two bacteria be considered 

intraspecific or interspecific competition? Justify your answer.  (2) 

3.3.  Provide a conclusion for the results shown in the above graphs, 

focusing particularly on what principle is being indicated in the third 

graph relating to shared ecological niches.   (2) 

3.4.  Suggest ONE advantage and ONE disadvantage to the use of 

bacteria as a means to investigate ecological relationships.  (2) 
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QUESTION 4 

Analyse the following text and graph to assist you in answering the questions 

that follow: 

Canada’s recorded population history begins in the 16th century. High rates 

of fertility and immigration caused the country’s overall population to grow 

rapidly until the 19th century, when it slowed slightly. Population growth 

continued to be slow through the First World War, Great Depression and 

Second World War, following which growth rates began to increase again. 

Today, Canada’s population growth is dependent on international migration. 

Mortality levels have been declining. The major gains in life expectancy can 

be attributed to developments in public health, including childhood 

immunization, improved nutritional and personal hygiene levels, better 

housing and rising standards of living. Medical innovations — particularly the 

discovery of antibiotics — have played a major role in life expectancy gains. 

Figure 1: Canada’s overall population graph from 1850 to 2011 

https://ecampusontario.pressbooks.pub/environmentalscience/chapter/chapter-11-the-canadian-population/ 

4.1.  Select which of the following population pyramids (A – D) best 

represents Canada’s population growth pattern. Substantiate your 

answer with TWO points.     (3) 

                   A.            B.  C.   D. 

 

Source: https://geographyportfolioplantier.weebly.com/ 

4.2.  Provide an alternate term for “rates of fertility”.   (1) 

 

4.3.  Discuss TWO factors, as mentioned in the passage, that may have 

contributed to the decline in Canada’s mortality rate.  (4) 

4.4.  Describe ONE way the ecological footprint of Canada may differ to 

that of South Africa.     (2) 
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QUESTION 5 

 

The graph below tracks the number of beehives (in millions) in the USA over 

the last century.   

 

https://beebusters.com/resurging-bees/ 

5.1.  Explain why bees are considered a eusocial animal.   (2) 

5.2.  Another eusocial animal you have studied is the termite. Construct 

a table showing the different roles a termite can perform in the 

colony, as well as providing ONE function of each potential role. 

       (5) 

5.3.  Identify from the graph roughly how many hives were present in the 

USA in 1963.       (2) 

5.4.  The ‘plight’ of the honeybee has become rather common knowledge, 

with many activists petitioning for sweeping environmental changes 

to ‘save the dwindling bee population’. Based on the graph above, 

does this argument still have merit? Justify your answer with ONE 

well-explained point. You must also use evidence from the graph in 

your answer.       (4) 
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K-TEST 05 – 50 marks (45 minutes) 
 

QUESTION 1 
 
Study the following table which consists of two items (numbered 1 and 2) in 

the first column and a statement in the second column. Decide which item(s) 

relate to the term.  
 

Write down your choice (A – D) in the space provided in the "answer" column, 

making use of the following codes:  
 

A  only item 1 relates to the statement 

B  only item 2 relates to the statement 

C  both item 1 and 2 relate to the statement 

D neither item 1 or 2 relate to the statement 

 

        (5) 

QUESTION 2 

A diagram showing different species of bird, the Warblers, has been provided 

below. Answer the questions that follow. 

Adapted from: https://koppa.jyu.fi/en/courses and https://www.orilliamatters.com 

 

2.1.  State the type of competition that is presented in the above diagram. 

       (1) 

2.2.  In your own words, briefly explain how the warblers are able to co-

exist.        (3) 

2.3.  Sketch a rough graph to illustrate the relationship between the 

populations of the Cape May Warbler and the Bay-Breasted Warbler. 

You must include a heading and axes titles.    (4) 

2.4.  Describe ONE other example in animals you have studied that 

follows a similar relationship to the Warblers.   (3) 

 

Item Statement 

1. Population 

2. Community 

A group of organisms of the same species 

interacting within a defined area 

1. Rainfall 

2. Earthquakes 

Density-dependent factors that limit the 

growth of a population 

1. Emigration 

2. Immigration 
Individuals moving out of a population 

1. Stratification 

2. Competitive exclusion 

The vertical layering of a forest to partition 

the resource of light 

1. Interspecific 

2. Intraspecific 

Competition that occurs between individuals 

of the same species 
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QUESTION 3 

The Kruger National Park tracks several animal species as part of their 

conservation and research projects. Included in this research are the wild dog 

and warthog populations. Wild dogs are considered an endangered species. 

The following graph represents the data collected over several years: 

 

 

 

3.1. Select the line (A or B) that represents the wild dog population. 

Provide ONE reason for your answer.    (2)  

 

3.2. Explain why the above graph does not truly confirm to what a 

normal predator-prey graph should look like.   (2) 

 

3.3. Discuss ONE way predation helps to create and maintain 

greater diversity within an ecosystem.    (2) 

 

3.4. The KNP uses the mark-recapture method to estimate the two 

populations in a small area. The warthog population is currently 

estimated to be 200 individuals. A recent catch of 40 warthog 

had 10 tagged individuals. Calculate the number of individuals 

initially tagged in the first capture. Show all calculations.  (3) 

 

 

QUESTION 4 

Milkwoods are a protected tree species in South Africa. Although not 

endangered, individuals are not able to fully remove or cut down any part of a 

Milkwood tree unless they gain permission from the government. Milkwoods 

take an extremely long time to grow and have a rich history in South Africa, 

particularly along the Western and Eastern Cape coasts.  

 

 

 

 

                                                  https://www.platbos.co.za/indigenous_white_milkwood.html 

4.1.  A scientist wanted to estimate the number of Milkwoods in a 

particular area. His method is shown below: 

 

 

 

 

 

http://www.biologydiscussion.com/plants/study-of-plants-community-structure-with-diagram/6806 

A B 
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Using an appropriate population estimation method, calculate (to the 

nearest whole number) the estimated population of Milkwoods in this 

750km2 area. Each block is 25km2. Assume only the grey blocks are 

used in the calculation.     (3) 

4.2.  Upon further investigation, it is found that the calculation from 

question 4.1. is inaccurate by more than 25%. Do you feel this result 

makes the method used invalid? Substantiate your answer. (2) 

4.3.  From the image in 4.1., explain why 6 separate grey blocks are used 

instead of one large block covering the same combined area.  (3) 

4.3.  Defend the government’s decision to make Milkwoods a ‘Protected 

Tree’.        (2) 

4.4.  Suggest and explain which phase of ecological succession the 

Milkwood would be found in. Justify your answer.   (2) 

Analyse the following current human population graph: 

 

 

 

 

 

 

4.5. Identify the type of growth curve shown in this graph.  (1) 

 

4.6. What was the world population in 1950?    (1) 
 

4.7. State TWO factors that have caused the curve to be this shape. (2) 

QUESTION 5 (Credit: R McKay) 

Oystercatcher birds use the coastal dunes as a breeding area. They build 

nests in the sand, normally a few meters above the high-water mark. Over a 

20-year period the size of an oystercatcher population has been monitored on 

a coastal dune where off-road vehicles drive (SUVs, bakkies, trucks). The data 

shown in the table is a portion of the data collected: 

Year Oystercatcher 
population size 

Number of off-road 
vehicles using the beach 

in season 

2000 – 2001 250 10 

2001 – 2002 320 12 

2002 – 2003 205 20 

2003 – 2004 134 32 

2004 – 2005 170 15 

2005 – 2006 175 18 

2006 - 2007 100 25 

5.1.  State the independent variable for this investigation.   (2) 

5.2.  Suggest ONE controlled variable for this investigation.  (1) 

5.3.  What conclusion can be drawn from the results from this study?

        (3) 

5.4.  Suggest ONE other specific way that the food web of the coastal 

dunes may be affected by off-road vehicles.   (1) 

5.5.  Justify the utility of the study of Population Dynamics in a South 

African context.       (2) 
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K-TEST 06 – 50 marks (45 minutes) 
 

QUESTION 1 

Several Multiple Choice Questions are provided below. Choose the most 

correct answer by writing your choice of letter. 

1.1.  Three students were asked to set up a quadrat study in an area. 

Which of the following is the correct implementation of this? (2) 

https://cdn.savemyexams.co.uk/uploads/5/0/8/7/50878855/15.1-the_organisms_in_the_environment-1b-igcse_9-1_-edexcel-biology.pdf 

 

1.2.  Which of the following is NOT a precaution related to the mark-

recapture method?     (1) 

A Do not harm the organisms when marking them 

B  Ensure a closed population is being assessed 

C Do not allow individuals to intermix between catches  

D Limit the number of births that occur between catches 

 

 

 

 

1.3.  The graph below shows the relationship between 2 species. Which 

statement is a correct deduction from the graph?  (2) 

Credit: C Marangoni 

A Species X is the predator, Y is its prey 

B  Species X and Y are competing for resources 

C Species Y is the predator, X is its prey 

D An increase in species X causes a decrease in species Y 

 

1.4.  Based on the graph in 1.3, which of the following statements is 

TRUE?       (2) 

A At 4 months, there were roughly 130 of species X 

B  At 8 months, there were roughly 110 of species Y 

C At 3 months, there were roughly 8 of species Y 

D At 6 months, there roughly 250 of species Y 
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QUESTION 2 

Analyse the following text. Use this, as well as your ow information, to answer 

the questions that follow: (Credit: Jordan Calder & Gabi Christie-Smith) 

At the tip of the Peninsula, lies Cape Point; 7 750 
hectares of protected fynbos vegetation. Living inside 
the reserve are several antelope species including 
Eland, Red Hartebeest and Bontebok. The antelope 
are confined to the park by a fence. Bontebok 
(Damaliscus dorcas dorcas) were not historically 
present on the peninsula and were introduced to the 
reserve after the second world war to attract visitors 
to the park. Since bontebok prefer to graze in 
grassland areas and fynbos is notoriously nutrient 
poor, many were concerned that the buck would not 
survive in the reserve or that they would overgraze 
the small area. Nonetheless, a small population (10 
individuals) was introduced to the reserve and has 
subsequently thrived. There are currently around 200 bontebok in the reserve. 

(Adapted from: www.capepoint.co.za) 

2.1.  What is meant by the term ‘carrying capacity’?   (2) 

2.2.  Explain why it can be assumed that the carrying capacity of the 

Bontebok is roughly 200.      (2) 

2.3.  Quote from the text which proves that the Bontebok population is a 

closed population.      (1) 

2.4.  What type of competition exists between the antelope of Cape Point?

        (1) 

2.5.  It has been determined that the Bontebok population is roughly 200 

individuals. Explain why the time of year that a population calculation 

is done is an important factor to consider for accuracy.  (3) 

2.6.  Do you feel that the reason for introducing the Bontebok to the 

reserve was justified? Provide ONE well-explained reason for your 

answer.        (3) 

QUESTION 3 (Credit: C Marangoni) 

Wildebeest generally perform an annual migration across the Serengeti. 

Large herds will travel together as they move to more fertile land. An aerial 

photograph with a quadrat layover of one such herd is presented below: 

 

3.1.  Is the combination of an aerial photograph and quadrat method 

appropriate for estimating this wildebeest herd’s population number? 

Justify your answer fully.      (3) 

3.2.  Would choosing quadrat E10 as one of the quadrat samples be 

appropriate when performing the quadrat calculation? Justify your 

answer.        (2) 

3.3.  Describe ONE benefit the annual herd migration provides to the 

wildebeest.       (2) 

3.4.  What is meant by the term ‘population’?    (1) 

3.5.  Explain why the annual migration can be referred to as both an 

emigration and an immigration event.    (2) 

3.6.  Suggest ONE density-independent factor that will influence the 

population size of the migrating wildebeest.    (1) 
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QUESTION 4 

Analyse the following text. Use this, as well as your own knowledge to answer 

the questions that follow: (Credit: R McKay) 

By late 1890, fewer than 100 White Rhino’s had survived in and around the 

Umfolozi area, the last remaining on Earth. By 1895 the area fortunately 

received formal protection as a game sanctuary from the Natal Colonial 

Government as the Umfolozi Junction Reserve, together with the Hluhluwe 

Valley Reserve. The reserve hosts over 1200 plant species, 84 mammal and 

350 bird species not to mention the reptiles, amphibians, fish and insects. The 

Big 5 (lion, leopard, rhino, elephant and buffalo) roam freely today, as well as 

Cheetah and Wild Dogs to mention but just a few of the larger species found 

within the reserve. It is also here that the ‘Save the Rhino’ campaign was 

started. 

 

hluhluwegamereserve.com/ 

4.1.  Explain what is meant by the term ‘ecosystem’.   (2) 

4.2.  Identify ONE predator and ONE prey from the text.   (2) 

4.3.  Explain why it would be important for game rangers to monitor the 

predator-prey relationship within the reserve.   (2) 

4.3.  Discuss the importance of ‘the Big 5’ both to the South African 

economy and South African biodiversity.    (4) 

4.4.  Fires are a regular occurrence in the reserve. State TWO of the first 

types of plants that would colonise the area after a fire.  (2) 

 

 

 

 

QUESTION 5 

Analyse the population pyramid below and answer the questions that follow: 

 

 

 

 

 

https://papp.iussp.org/sessions/papp101_s02/PAPP101_s02_040_030.html 

5.1.  State the population growth pattern illustrated in the graph. (1) 

5.2.  Provide TWO reasons why a population would have this growth 

pattern.        (2) 

5.3.  Is the graph from a more or less developed country?  (1) 

5.4.  Consider the cartoon below. How does this cartoon effectively 

illustrate the problem of human overpopulation? You must make 

reference to the cartoon in your answer.    (4) 

 

 

 

 

 

 

https://www.coolgeography.co.uk/A-level/AQA/Year%2012/Population/Population%20change/Global_Population_Change.htm 
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K-TEST 07 – 50 marks (45 minutes) 
 

QUESTION 1 

Select the term in Column B that matches the phrase in Column A.  (10) 

QUESTION 2 (Credit: S Lombaard) 

Consider the following scenario: 

Entire populations of the Rock Hyrax (dassie) vanished from many areas of 

the KZN midlands about 19 years ago. The cause is thought to have been 

sarcoptic mange, a disease that spreads quickly in animals like the dassie that 

live in colonies. Because dassies are an important part of the food web of an 

ecosystem - particularly for the black eagle and predators such as caracal - 

members of the Midlands conservancy decided to establish a reintroduction 

program in 2009 

[Adapted from: http://www.dargleconservancy.org.za/dassies.php]                                                                                                                     

2.1.  It is now 10 years after the first introductions have taken place. You 

are an ecologist who has been asked to get an idea as to the size of 

the population which will give an indication of how successful the new 

dassie colony is. You set traps and manage to catch 8 dassies which 

you then mark. You release these marked dassies and set the same 

number of traps a week later. The second capture yields 12 dassies 

of which four are marked. Calculate the estimated dassie population. 

Show all your working.      (3) 

2.2.  Based on your calculation, do you believe the reintroduction has 

been successful? Justify your answer with TWO points.  (3) 

2.3. Explain why there was a week between the first and second catch. 

       (2) 

2.4.  Was the original cause of the dassie population vanishing a density-

independent or density-dependent factor? Justify your answer.  (3) 

2.5.  Explain why the loss of the dassie may not necessarily cause a 

collapse of the local food web.     (2) 

COLUMN A COLUMN B 

1. A population parameter that decreases 

size of a population.  

A. Random sampling 

2. A group of populations that interact within 

a defined area 

B. Immigration 

3. Species that use resources beyond the 

carrying capacity of the area. 

C. Climax stage 

4. A direct method of population estimation. D. Mark-recapture method 

5. Improves the accuracy of population 

estimation methods. 

E. More developed country 

6. Ecological succession stage 

characterised by the presence of small 

carnivores and larger herbivores. 

F. Unstable population 

7. The interaction of biotic and abiotic 

components within a defined area. 

G. Emigration 

8. The highest form of social organisation. H. Community 

9. Characterised by a high birth rate and high 

death rate 

I. Intermediate stage 

10. When the ecological footprint exceeds the 

Earth’s biocapacity. 

J. Ecosystem 

 K. Census 

 L. Eusociality 

 M. Less developed country 

 N. Ecological deficit 
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QUESTION 3 

Analyse the following text and answer the questions that follow: 

Elephants are preferential grazers of grass. However, in a dry season, they 

also become browsers, eating woody vegetation as well. In a place like the 

Kruger National Park, this puts elephants in direct competition with many other 

species, quite unfairly due to their size. If elephant populations are not kept in 

check, there is a risk of habitat destruction and extinction of sensitive plant 

species. In the Kruger National Park, the climax-state density has lowered 

from 13 top-canopy trees per hectare to just under 2 per hectare in 50 years. 

It is believed to be mainly caused by overpopulation of elephants. The Park 

must therefore conduct selective culling of elephants to protect the biodiversity  

Adapted from [https://www.krugerpark.co.za/krugerpark-times-23-elephant-numbers-18006.html] 

3.1.  Explain what is meant by the following terms: 

 a) Population      (1) 

 b) Climax-state      (2) 

3.2.  Explain why elephants in the Kruger Park can be considered an 

unstable population.      (2) 

3.3.  Suggest TWO other factors (not mentioned in the text) that may 

influence the climax-state of a particular ecosystem.  (2) 

3.4.  Should humans be intervening and culling the elephant population in 

the Kruger National Park? Justify your answer with TWO separate 

points.        (3) 

 

QUESTION 4 

The image below shows the different castes of termites in a colony 

 

 

 

 

 

 

 

https://www.lsuagcenter.com/topics/environment/insects/termites/biology/colony-members-and-life-cycle 

4.1.  Describe the role of TWO of the castes shown in the above image.

        (2) 

4.2.  Competition still exists within a termite colony, despite its caste 

system. State the type of competition that exists in the colony.  (1) 

4.3.  Describe ONE benefit of using a caste system to the success of the 

termite colony.       (2) 

4.4.  Differentiate between the function of a caste system and the use of 

a dominant breeding pair by wild dogs.    (4) 
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QUESTION 5 

Analyse the graph below illustrating the average Ecological Footprint per 

person of the developed world vs the developing world. 

Van der Voorn and Popov (2013) 

5.1.  Provide TWO conclusions based on the evidence provided.  (4) 

5.2.  Provide ONE reason for the differences shown in the graph.  (2) 

5.3.  Provide a sketch of a population growth pyramid that would most 

likely represent a developing nation. No values need to be plotted 

and no heading is required.    (2) 
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