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SCHOOL OF SCIENCE, ENGINEERING AND HEALTH 

DEPARTMENT OF SCIENCE AND ENGINEERING 

END OF JANUARY 2012 SEMESTER EXAMINATIONS 

ENH120A:  PRINCIPLES OF ECOLOGY 

 

TIME: 2 HOURS      TOTAL MARKS:70 

 

INSTRUCTIONS:  ANSWER ALL THE QUESTIONS ON THE BOOKLETS PROVIDED. 

 

 

Q1. a) Differentiate between density independent and density- dependent limiting factors. 

            [2 marks] 

b) Each of the statements below involves a situation that will affect the growth of a 

population.  Classify each of the statements as DD (density dependent) or DI (density 

independent) and give a reason for your choice.    [18 marks - 2 each] 

 

i). Zebra and Giraffe attempt to occupy the same area. The more aggressive Giraffe 

survive; the Zebra do not. 

 

ii). A severe flood brings a lot of sediment and silt into Lake Naivasha. The turbidity of 

the lake increases greatly. 

 

iii). A drought decreases the water level in Lake Victoria. The carrying capacity of the 

lake decreases. 

 

iv). Due to the introduction of Nile perch, Lake Victoria becomes crowded and some fish 

species do not survive. 

 

v). Many fish die due to an increase in water temperature. 

 

vi). Due to over-fishing, the number of fish in Lake Turkana decreases. 

 

vii). A population is growing quickly when parasites cause disease to spread quickly. 

 

viii). since Salmons migrate long distances to spawn, many do not survive the trip. 

 

Q2. a) The diagram below represents the stages in the succession in an imaginary lake in a 

temperate biome. Study the illustrations and descriptions to answer the questions that 

follow. 
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Pond A: Cattails, bulrushes, and water lilies grow in the pond. These plants have their roots in 

the bottom of the pond, but they can reach above the surface of the water. This pond is an ideal 

habitat for the animals that must climb to the surface for oxygen. Aquatic insect larvae are 

abundant. They serve as food for larger insects, which in turn are food for crayfish, frogs, 

salamanders, and turtles. 

Pond B: Plankton growth is rich enough to support animals that entered when the pond was 

connected to the lake. Fish make nests on the sandy bottom. Mussels crawl over the bottom. 

Pond C: Decayed bodies of plants and animals form a layer of humus over the bottom of the 

pond. Chara, branching green algae, covers the humus. Fish that build nests on the bare bottom 

have been replaced by those that lay their eggs on the Chara. 

Pond D: The pond is so filled with vegetation that there are no longer any large areas of open 

water. Instead, the pond is filled with grasses. The water dries up during the summer months. 

Questions 

i) By use of the label letters, arrange the Ponds in order from the youngest, to the oldest  

                                                                                                                       [4marks]   

ii)   Black bass and bluegill make their nests on sandy bottoms. In which pond would you 

find them?                                                 [1mark] 

iii).  Explain what will happen to the black bass and blue gill as the floor of the ponds fills 

with organic debris?         [2 marks] 
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iv).  some amphibians and crayfish can withstand periods of dryness by burying 

themselves in mud. In which pond (s) would they survive?   [2 marks] 

v).  Dragonfly nymphs spend their early stages clinging to submerged plants. Then, 

they climb to the surface, shed their skins and fly away as dragonflies. Which Lake is 

best suited for dragonflies and why?      [2 mark]  

vi).  some mussels require a sandy bottom in order to maintain an upright position. In 

which ponds will they die out?       [1 mark] 

b) Differentiate between; 

i)  Primary and secondary ecological succession           [2 marks] 

  ii)  Pioneer and climax species in succession            [2marks] 

c) Once on new road is made through an ecosystem, ecological succession should be 

encouraged on the banks and sides of the road. Explain.          [4marks] 

Q3. a) Define the following terms                  [5marks] 

i) Environment 

ii) Ecosystem 

iii) Biome 

iv) Population Density 

v) Niche 

b) List six components of the non-living environment of man          [3marks] 

Q4. a) Describe factors that influence the distribution of organisms in an ecosystem. [6marks] 

b) By use of a diagram describe either the water cycle or the carbon cycle in an 

environment                 [6marks] 

Q5. If the overall population growth for Kenya in the year 2011 was 3%; 

i) Calculate the doubling time of the population in Kenya         [2marks] 

ii) Calculate the year that this population will double          [1 mark] 

iii) What underlying assumptions did you make while calculating the above[2mark] 

iv) What effects in environmental and economic terms would this have on Kenya 

       [4marks] 

 

 Q6. a) Differentiate between a food chain and a food web          [2marks] 
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 b) 

 

i) Identify all the producers, primary consumers and secondary consumers from the 

food web             [3marks] 

ii) What trophic level are the hognose snake and the hawk?      [2marks] 

iii) Identify the various types of food chains        [3marks] 

iv) Is this a terrestrial or an aquatic ecosystem                            [1 mark] 

 

 

            

 

 

 


