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THE DIOCESAN SCHOOL FOR GIRLS AND ST ANDREW’S 
COLLEGE 

GRADE 12 Syllabus 

BLOCK TEST:   Population Ecology 

TOTAL:  50 MARKS      TIME:  50 minutes 

Examiner: JDW Pienaar                              Moderator: AM Redfern 

 

Name: _______________________________  Teacher’s Initials: __________ 

 

INSTRUCTIONS 

 Answer ALL questions on the sheet. 

 This test consists of 7 pages – check that your paper is complete. 
 

Question 1:  
 

Question 1.1. 1.2 1.3 1.4 1.5 
Answer C 

 
B D A B 

 
 
1.1 A population is……             (1) 

A   …the number of individuals from a certain species in a defined area. 

B   …the number of different species in a defined area. 

C   …the number of individuals from a certain species in a defined area, who interbreed. 

D   …the number of different species in a community, form a defined area. 

 

 

1.2 An age-sex graph is also known as a:         (1) 

A  population triangle. 

B   population pyramid. 

C   logistical curve. 

D   pyramid of numbers 

 

 

1.3 Less developed counties have an age-sex graph …       (1) 

A  with a narrow base. 

B   with very little height. 

C   with a rectangular shape. 

D   with a wide base. 
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1.4 Competition among individuals of the same species, is known as:     (1) 

A  intra specific competition. 

B   species specific competition. 

C   inter specific competition. 

D   survival of the fittest. 

 

1.5 A census is an example of …          (1) 

A  random sampling. 

B   direct counting. 

C   selective sampling. 

D   indirect counting. 

 
 

[5] 

Question 2: 
 
In the Kalahari Desert you find many “meerkat” (mongoose) populations. It might surprise you to 
learn that a meerkat can suffer and die from Tuberculosis (TB).   
 
Below, find a graph indicating the TB dynamics over the study period. Meerkats were sampled at 
eight time points (t1–t8) throughout 2006 and 2007. The number of meerkats sampled at each time 
point varied owing to births and deaths. Prevalence refers to the total number of meerkats testing 
positive at each time point; incidence refers to new cases testing positive since the previous time 
point. Only deaths attributable to TB (confirmed by mycobacterial culture) are shown.  
 
 
 
 
 
 

 
 
 

 
 
 
 
 

(The Royal society publishing, 2009) 
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2.1  What was the duration of the study period?        (2) 

 

2 years (or 24 months or 730 days (unless it’s a leap year)) 

2.2  How many meerkat were sampled at t3?        (2) 

 

80 (should check after printing) 

 

2.3 How many meerkats showed signs of TB at t12?       (1) 

 

14-1519 (should check after printing) 

 

2.4 Explain why “prevalence” and “incidence” are the same at t1.     

 (4) 

Prevalence indicates total number of TB sufferers, Incidences indicates new cases, 

since this is the first sample to be recorded, all cases are new 

 

2.5 How many new cases of TB were recorded at t2?       (1) 

 4-5 

 

2.6 TB can be used as a “mark” so data from t1 and t2 can be used to estimate the  

meerkat population size. Estimate the population size. Show all working.     (5) 

 45 (௧1 ௧௢௧௔௟)௫78(௧2 ௧௢௧௔௟)15 (௧2:  ்஻ ௧௢௧௔௟(19)−௡௘௪ ௜௡௖௜ௗ௘௡௖௘௦(4)) = 234 meerkats 
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2.67 Below is a logistical growth curve/graph (graph B) representing the number of M. tuberculosis 

(bacterium that causes TB in meerkats) colonies observed over 21 days, after initial 

incubation on a nutrient rich agar. The petri dish was sealed after incubation. Consider it and 

answer the questions that follow.  

 

 

 

 

2.67.1 How many colonies were there after nine days?  2     (1) 

2.67.2  Which growth phase is represented from day 0-6?             Lag phase 

 (1) 

2.67.3 Mention any factor that could be responsible for the deceleration of growth at 12 days.   (1) 

 Nutrients/food/oxygen 

2.67.4 Compare the two biological parameters to each other on day 9.     (2) 

 Natality is higher than mortality 

2.78 Meerkats are considered to be socially organised. Describe two advantages of social 

organisation in meerkats.  .          (4) 

 

Avoid being attacked by predators, so will maintain numbers 

Find food by hunting collectively, so less energy spent  etc.  

(description has to lead to the advantage being spelled out as per examiner feedback) 

 

2.89  Eusocial organisms operate under a strict caste system. True or False?    (1) 

 True 

          

[20]5] 
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Question 3: 

Below you will find a worked example of a mark-recapture estimate. It is for one of six (equally 

sized and stocked) dams on a trout farm in the Eastern Cape.  

 

  
 

 
3.1 How many trout caught in the second sample were marked?      (1) 
 

57 

 
3.2  When using the mark-recapture method, which precautions should be considered 

when marking the fish? Identify any two precautions and explain why these precautions  
should be taken.            (4) 
 

  

The marks made must not damage or harm the organism.  
The marks should also last until the second sample is taken 
 (e.g. paint should be waterproof).  
The markings must not affect the organism’s movement or behaviour.  
The marks should not make the organism more visible to predators 
 
Context “fish” must be in answer and only refer to markings 
 

 
3.3 What is the total estimated number of trout on the farm?      (2) 
 
 338  x  6 = 2028 trout/fish 
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3.4  Considering the graph overleaf, and assuming the estimate is accurate, in which year was 

the mark- recapture performed?         (1) 
 

1993 

          
 

 

 

3.5  Using the graph above, in which year does it become evident that trout and salmon are 

competing for the same resource? Give a reason for your answer.     (2) 

 

After 2002/3, since as the trout increases the salmon numbers decrease

 

3.6 Give an example of a resource for which they could be competing.    (1) 

 Food/space?/breeding territory?

 

3.7 Do you consider your answer in 3.6 a density-dependent or density independent factor? 

Why?             (2) 

Density dependent, since the density of fish will have an influence on the impact of the 

factor
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3.8 What evidence is there that the resource they compete for has been depleted and is not 

recovering?             (2) 

After 2004 both trout and salmon numbers decrease          

 [15] 

 

 

 

 

Question 4:  

Below, find the age-gender distribution graphs of two countries. Consider them and answer the 

questions that follow.  

 

 

4.1 Which of these to graphs more likely represents a less developed country?   (1) 

Graph A 

4.2  Is the mortality rate higher or lower for a less developed country? Give two possible 

reasons for this.            (3) 

Higher,  

Less specialist and organized/available medical care 

Lower quality and variety diet 

More likely to perform manual and dangerous labour (any two)   



4.3 How many people are there in the 0-4 age group in graph B? Show all working.   (3) 

3.1 + 2.6 = 5.7 million



4.4 Most people in Graph B are in the 16-65 age group. Why is this an advantage to the 

country?             (2) 

They are the working/productive group and are able to pay taxes (if employed) to  
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support non-economic productive groups (0-15 and 66+) 

   

4.5 Give a possible reason for the higher survival rates of females in Graph B.   (1) 

 Any logical response 

Females less likely to do manual, dangerous labour 

 Females more likely to be psychologically healthy, socially acceptable to “talk” 

                                 [10]  
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