TOPIC 5 – Ecology and evolution

1. Outline what is meant by the trophic level of an organism with three examples from one named habitat. 











(4 max) 

(Award 1 mark for the meaning) 

· feeding level for an organism in a food chain 

· naming of habitat (1 mark) 

· naming three trophic levels correctly (1 mark) 

· three examples forming a food chain from the named habitat (1 mark) 

2. Compare the way in which autotrophic, heterotrophic and saprotrophic organisms obtain energy.                                                                                                                                                                                                               (6 max)
· autotrophs use an external / non-organic energy source 

(reject statements suggestion that energy is made) 

· (some) autotrophs use light / (some) autotrophs use photosynthesis 

· (some) autotrophs use inorganic chemical reactions / (some) autotrophs use chemosynthesis 

· heterotrophs obtain energy from other organisms 

· heterotrophs (usually) ingest food / consume food 

· saprotrophs obtain energy from non-living matter / dead organisms 

· saprotrophs digest organic matter extracellularly 

3. Discuss ways in which equilibrium is maintained in the biosphere. (Award 1 mark for any of the below, up to 9) 

· O2 used / CO2 produced in respiration 

· CO2 used / O2 produced in photosynthesis 

· water evaporates from lakes / oceans / soil 

· water given off in transpiration 

· water condenses / falls as rain 

· reference to mineral nutrient cycles 

· nitrogen from atmosphere is fixed 

· denitrification returns nitrogen to the atmosphere 

· plants / autotrophs make organic compounds / biomass 

· heterotrophs / decomposers break down organic compounds / biomass 

· numbers of prey controlled by numbers of predators 

· numbers of predators controlled by numbers of prey 

· energy in sunlight continually supplied to biosphere 

· energy lost from biosphere as heat 

4. Explain the factors that cause a population to follow the sigmoid ( S-shaped) growth curve. (8 max) 

· during exponential growth the population grows at an increasing rate 

· all / most / many offspring survive / birth rate higher than death rate 

· all / most / many offspring reproduce 

· each generation produces more offspring that the last 

· plateau reached eventually / population levels off / birth rate = death rate 

· when carrying capacity of environment is reached 

· e.g. when no more food / nutrients / resources available 

· e.g. when no more space for nesting / space for another purpose is available 

· e.g. when numbers of predators have increased 

· e.g. when levels of parasites / diseases have become very high 

· transitional phase when limits to growth are starting to act 

(for exponential growth phase, accept converse examples) 

5. Describe a method for measuring the size of a population of plants using quadrats. (4 max) 

· random positions for the quadrats 

· use of random numbers fro co-ordinates / other randomisation procedure 

· many repeats / quadrats 

· size of quadrat depends on size / density of plants 

· count number of plants in each quadrat 

· find mean number of plants per quadrat 

· multiply number per unit area by total area to obtain total population 

6. Apply the concept of carrying capacity to the struggle for survival resulting from overproduction of offspring. (5 max) 

· the environment can only support a certain maximum population 

· this population is sometimes exceeded (due to overproduction of offspring) 

· food / space / resources are insufficient / competition for resources 

· some individuals fail to obtain enough 

· deaths / failure to reproduce / survival of the fittest 

· population falls to carrying capacity 

· reference to evolution by natural selection 

7. Outline the binomial system used for naming species of living organisms. (4 max) 

· binomial system 

· devised by Linnaeus 

· the first name is the genus name 

· the second name is the species name 

· genus name can be abbreviated 

· genus consists of a group of (closely related) species 

· upper case for first letter of genus name and the rest of the binomial is lower case 

· Sequoia sempervirens / other example 

· first published name is the correct one 

· local / colloquial names can be very confusing / helps international communication 

8. Discuss the definition of the term species. (8 max) 

· a species is a group of organisms 

· a species shares a common gene pool 

· showing similar morphology / characteristics 

· capable of interbreeding 

· and producing fertile offspring 

· but dissimilar organisms sometimes interbreed 

· mule formed by crossing horse and donkey / other example of interspecific hybridisation 

· interspecific hybrids are sometimes fertile 

· sometimes organisms that are very similar will not interbreed 

· Drosophila pseuoobscura and persimilis / other example of sibling species 

· reference to the problem of defining fossil species 

· reference to the problem of species that only reproduce asexually 

· reference to the problem of isolated populations gradually diverging 

9. Describe the value of classifying organisms. (Award 1 mark for any of the below; up to 4 marks max) 

· makes it easier to identify / compare / distinguish organisms 

· helps us study with the huge numbers / diversity 

· has predictive value / no need to study every organism in a group 

· suggests evolutionary relationships / how closely related organisms are 

· makes communication between biologists more effective 

· allows generalisations about groups of organisms 

10. Name the levels and the specific taxa in the hierachy of classification using humans as an example. (2 max) 

· (Kingdom) Animalia 

· (Phylum) Chordata 

· (Sub-phylum) Vertebrata 

· (Class) Mammalia 

· (Order) Primata 

· (Family) Hominidae 

· (Genus) Homo 

· (Species) sapiens 

(4 to 6 correct 1 mark, 7 to 8 correct 2 marks. Award 1 if 7 to 8 correct but incorrect order.) 

11. Outline one example of how human activity has caused environmental change. (4 max) 

(Award up to 4 marks according to this scheme) 1 mark for human activity 1 mark for name of impact 1 mark for mechanism of impact 1 mark for environmental change 

· An example might be: 

· electric power production causing 

· air pollution through 

· sulphur dioxide emmision from coal burning power plants leading to acid rain 

· which can acidify freshwater lakes killing aquatic organisms 

12. Explain the value of conservation programs. 3 max 

· all wild plants should be conserved 

· trees should be conserved as sinks of carbon dioxide / habitats for animals 

· wild species which may have commercial value (e.g. pharmaceuticals) 

· wild relatives of domesticated plants / crop plants / e.g. of crop plant that should be conserved 

· as they carry useful genes / characteristics for breeding programs 

· species of plants which are endangered / threatened 

· species upon which endangered animals depend 

