
Barlow’s Brain Busters 5 
Advanced Higher – Environmental Biology 

 
1.  Outline the main examples of biotic interactions within an ecosystem. 

Competition, feeding interactions (autotroph / primary consumer, predator / prey) and 
symbiotic interactions 
 

2.  Outline the main abiotic interactions within an ecosystem. 
Include temperature, soil or water pH, light intensity, exposure to climate, availability of 
nutrients etc.. 
Abiotic interactions relate to the associations between  organisms and their niche / 
habitat within the ecosystem.  They affect the structure and distribution of populations 
of organisms. 

 
3.  What are the possible factors which can upset the stable, cyclical balance between 
predator and prey populations? 

Normal predator / prey interactions are relatively stable being cyclical.  However the 
factors that can destabilise the interaction are: 

• Reproductive rates may vary for one or both species 

• Increase / decrease in population affects the incidence of disease amongst the 
species 

• Carrying capacity of the ecosystem for the prey species – this relates to a 
hypothetical maximum number of prey animals imposed by the provision of food by 
the ecosystem. 

• Ability of the predator to respond to changes in prey numbers 
 
4.  Briefly explain the ‘time lag’ that exists between predator / prey population cycles. 

Cycling is the result of there being time lags between growth and contraction of both 
predator and prey populations.  Given a high prey population this normally will result in 
an increase in predator population.  Eventually predator population will begin to 
decrease prey population and as prey population decreases this will cause the predator 
population in decrease – all of these exhibit time lag. 

 
5.  Prey have evolved may methods of defence against predation.  Outline two methods of 
using camouflage as a deterrent and give named examples. 

• Crypsis – blending in with the environment 

• Disruptive coloration – markings to break the body outline 
 
6.  Outline the two lines of aposematic coloration which prey have adopted to evade 
predation. 

• Mullerian mimicry – two species have evolved similar aposematic coloration and 
both are dangerous or harmful to predators.  Examples of the yellow and black 
colouration are wasps, bees, hornets. 

• Batesian mimicry – a harmless species has evolved to have the same aposematic 
colouration as a harmful species.  Examples of the yellow and black colouration are 
hoverflies. 

 



7.  Ordinarily, plant communites will evolve from pioneer organisms through a succession of 
communities to the climax community.  Explain how ‘grazing’ can interrupt this succession. 
 Grazers eat young seedlings of shrubs and trees, which colonise a grass ecosystem.  The 
 grasses withstand the grazing due to basal meristems.  The young seedling and shrubs 
are  prevented from growing as the grazers eat their apical meristems.  Without this growth 
the  seedlings don’t reach maturity and therefore prevent succession into a climax 
community. 
 
 
8.  Explain the relationship between pressure of grazing and species diversity  - give an 
example to illustrate your answer. 
 Low grazing pressure results in dominant species not being kept ‘in check’.  As a result 
they  out compete more delicate species and species diversity reduces. 
 Moderate grazing keeps the dominant species in check and as a result more delicate 
species  are able to compete successfully.  As a result species diversity increases. 
 High levels of grazing result in all species being heavily grazed, therefore species 
diversity  decreases.   
 For example – see DART pg 25  
 
9.  Summarise the meaning of an organisms niche by reference to the physical, chemical, 
biological, spatial (space) and temporal (time) factors that the organism needs to survive. 
 An organisms niche describes the totality of lifestyle, the resources which the organism 
can  exploit together with the particularly adaptations – physiological, structural and 
behavioural  – which the organism has evolved. 
 
10.  Outline the differences between fundamental and realised niches. 
The fundamental niche represents the theoretically possible resources an organism could 
exploit given ideal conditions.  The realised niche is the resources an organism actually exploits. 
 
11.  What is meant by the terms: 

a.  exploitation competition 
Species have equal access to the resources but one organism gains more resources than 

the  other competing species 
 
b. interference competition 

 One organism controls access to the resources and therefore gains more than its 
competitors 
 

c. interspecific competition 
 Competition between difference species 
 

d. intraspecific competition 
 Competition within a species 
 
12.  What is meant by the term exotic species?  Give two examples each of plant and animal 
exotic species and explain briefly why they are successful. 
 Exotic species have been introduced from another country.  The exotic species hasn’t 
  evolved to form a niche appropriate to the ecosystem and therefore often 



doesn’t have the  competition or predators / grazing to control it as it did in its natural 
environment. 
 
 See texts for examples 
 
13.  Explain why species diversity in an ecosystem is important for survival. 
 If the environment changes then it is more likely that species will be able to survive, as 
 weaker competitors before the environmental change will adapt their environmental 
niches  and may be more dominant competitors in the new environment.  Therefore animals 
further  up the food chain are more likely to survive. 
 
14.  Explain the importance of the survival of weaker competitors in an ecosystem.   
 To maintain species diversity.  If the environment changes then there is a greater gene 
pool  to help organisms in an ecosystem survive if species diversity is greater. 
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1.  Define the general term ‘symbiotic relationship’ in terms of nutritional advantage. 
 Relationship between two organisms where at least one organism gains some 
nutritional  advantage. 
 
2.  Use named examples to distinguish between endo / ectoparasites. 
 Endoparasite is inside the host e.g. tapeworm 
 Ectoparasite is outside the host e.g. flea 
 
3.  A balance between what has co-evolved in a parasitic relationship between the parsite and 
the host. 
 Parasitic attack is countered host immune reaction and this in turn means that parasite 
 further adapts.  The result is increasing specialisation of the relationship. 
 
4.  In terms of ‘damage to the host’ outline the difference between obligate and facultative 
parasites. 
 Obligate parasites have to live parasitically so rarely kill hosts. 
 Facultative parasites can live non-parasitically and so often inflict greater damage to the 
host 
 
5.  Using named examples outline the three ways by which parasites can be transmitted to 
new hosts. 
 Parasites can be transmitted to new hosts by 

• Direct contact (e.g. a flea jumping) 

• Production of resistant forms (e.g. cysts of the liver fluke which are released into 
the environment in urine or faecal matter and then eaten by the host. 

• Using a vector to transmit the parasite form host to host (e.g. mosquito carries 
the malarial parasite). 

 
6.  With respect to ‘Sehistosoma’ (human blood fluke) outline the cycle of infection involving 
both primary and secondary hosts. 
 Parasite eggs released by way of urine / faeces from the primary host (humans) into 
water.   Eggs hatch into larvae which enter water snails, the secondary host.  The larvae 
reproduce  inside snails and different larvae are released in water supplies which, when 
drunk, will  reinfect humans resulting in full-blown human blood fluke parasitism. 
 
7.  Briefly outline the evolutionary process resulting in the species – specific relationship 
between host / parasite. 
 Cycle of host immune system adapting to parasitic attack followed by parasite re-
adapting to  new defence mechanism of host.  Results in highly specialised host / parasite 
interaction. 
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1.  Define commensalism in relation to the commencal and its ‘partner’. 
 Commencal benefits from the relationship, whereas the other organism is unaffected. 
 
2.  On what basis does a commencalistic relationship usually exist?  Give a named example. 
 See above.  Example is barnacle on a crab shell where it receives transport (and 
probably  food because of this.) 
 
3.  Define mutualism in terms of the two organisms involved. 
 Mutualism is beneficial to both organisms 
 
4.  Outline mutualism in terms of what co-evolution has brought about i.e.  what 
characteristics are there to mutualistic relationships. 
 Selection pressure is going to favour mutualism because the relationship has positive 
 benefits for both organisms involved.  Co-evolution involves the development of closely 
 associated anatomical features, biochemistry and behaviour. 
 
5.  Briefly describe mutualistic relationships which involve: 
 a.  a micro-organism / plant 
 Rhizobium and leguminous plants like clover whose roots have nodules to house the 
 bacteria (and remember it is the plant that provides the leghaemoglobin to create 
necessary  anaerobic conditions for nitrogenase activity) which carry out nitrogen fixation.  
 Plant  benefits from a supply of nitrates, Rhizobium are housed and receive essential 
 metabolites from plant. 
 
 b.  two vertebrates 
 Cleaner fish remove ectoparasites from larger fish / aquatic mammals 
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1.  In terms of benefit (+) and detriment (-), state what relationship / interaction (and result on 
population density) the following interactions have: 

• Mutualism + / + 

• Parasitism + / - 

• Predation + / - 

• Competition - / - 

• Commensalism + / 0 
 
2.  Explain how host health can change the balance in a symbiotic relationship. 
 In parasitism host health is crucial especially for obligate parasites.  Healthy hosts will 
 normally sustain parasitic infection but an unhealthy host will have its immune system 
 ‘already engaged’ not withstanding parasite attack and hence the additional onslaught 
of  parasitism may cause the host to succumb. 
 
3.  Give an example of how environmental factors can alter the balance in a symbiotic 
relationship. 
 Coral bleaching is a good example here.  A very slight rise in sea temperature has  
 compromised the algae which live symbiotically with living coral causing the algae to 
die,  resulting with death of coral (which, due to the loss of the algae, turns white – hence 
 ‘bleaching’.) 
 
4.  Humans manage symbiotic relationships / ecological interactions in many ways to promote 
the health of human, animal and plant populations.  Briefly outline some examples of these 
 Humans manage the quality of a host environment (i.e. alter  a natural balance in favour 
of  the host species) in several ways by the use of pesticides.  A more positive example is 
the  management of the nitrogen content of soils, especially soils deficient in nitrogen, by 
the  planting of leguminous species of plant which fix atmospheric nitrogen and so enrich 
the  soil environment. 



Barlow’s Brain Busters 9 
Advanced Higher – Environmental Biology 

 
1.  What are the two major types of organism response to variations in environmental 
conditions?  Define each. 
a.  Conformation – where, as environmental variations occur, internal variations occur 
proportionately. 
 
b.  Regulation – where the internal environment is maintained independently of the 
environmental variation. 
 
2.  Outline the implications for habitat occupation for these 2 types of organism. 
a.  conformers – because of their inability to regulate their internal environment they are 
restricted in distribution; outside the great stable environments (oceans) all other habitats are 
influenced significantly by temperature fluctuation and so this limits conformer distribution. 
 
b.  Regulators – control their internal environment – temperature wise or osmotic wise – and 
hence can exploit a much wider range of ecosystems than conformers. 
 
 
3.  With specific reference to osmotic and temperature variations, explain the following terms 
 

a. osmoconformers 
  Have body fluids that are isotonic with the environment (this virtually excludes 
most   habitats especially terrestrial 
 
 b.  poikilotherms 
  Have body temperatures that are isothermic with the environment (this often 
means   (out of water) having to ‘sun-bathe’ early in the morning to generate 
enough body   heat to ‘get the enzymes going’) 
  
 c.  osmoregulators 
  Regulate their body water content 
 
 d.  homeotherms 
  Regulate their internal body temperature (this sometimes requires significant 
energy   as does osmoregulation.) 
 
4.  Distinguish between tolerance and resistance. 
 Tolerance is the ability of an organism to withstand changes in environmental 
conditions. 
 
 Resistance is the ability to survive long term in a particular habitat with its 
environmental  changes. 
 
5.  State the function of dormancy and outline the variety of forms it can take. 
 Dormancy enables animals to survive environmental adversity.   
 



 Hibernation – involves lowering the metabolic rate in certain mammals 
  
 Aestivation – lowering the metabolic rate during high temperatures and dry conditions 
to  such a degree that the animal enters a state of torpor 
 Diapause – occurs during a particular stage of an insects life cycle, where the 
metabolism is  suspended.  It occurs in response to environmental conditions (e.g. a 
short photoperiod  which ‘indicate’ potentially adverse conditions. 
 
 Resting spores – common in plants (seeds), bacteria and fungi.   
 
6.  Distinguish between ‘predictive’ and ‘consequential’ dormancy. 
 Predictive dormancy occurs before (implying it has a genetic basis) the onset of adverse 
 conditions (e.g. hibernation) 
 
 Consequential dormancy occurs as a response to the prevailing environmental 
conditions.   This is not under genetic control. 
 
 
 


