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Activity 9: Intraspecific relationships – extra questions

1. The takahe is an endangered flightless bird found only in a relatively small area of 
Fiordland. The birds feed on tussock grass. The male birds are territorial and mate for 
life. The diagrams below represent summer territories observed for the same area in 
an isolated valley in Fiordland for two years. Territories held by unmated males are 
indicated by a black dot.

 
   Location of territories established     Location of territories established
 first year. Average area two hectares.  second year. Average area nine hectares.
 a. State how many territories in the study area were held by mated males during:
  i. the summer of 1967
  ii. the summer of 1980.
 b.  Describe the territories held by unmated males and suggest why these territories 

were held by unmated males.
 c.  Describe two differences between the territories formed in 1967 and 1980 

which are shown by the diagram (include figures to support your answer).
 d.  Give, with reasons, a factor that could account for the differences in territories 

between 1967 and 1980.
2. In some territorial bird species the male will not initially tolerate a female within his 

territory. Aggressive behaviour is shown towards an intruding female.
 a. Suggest a reason why this aggression is initially shown.
 b.  Some birds, such as albatrosses and takahe, mate for life. Suggest one biological 

advantage of this.

3. Olive baboons (Papio anubis) are 
widespread throughout equatorial Africa, 
where they occupy a variety of habitats, 
from open grassland, to moist evergreen 
forests. Baboons have a highly 
developed social structure, with a 
dominance hierarchy. Olive baboon 
troops each occupy a distinct home 
range.

Male olive baboon
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 a.  Home ranges and daily ranges have been recorded for some olive baboon 
troops in Africa. Data for troops in four areas are recorded in the table.
Home range sizes and approximate daily ranging distances of olive baboons  

from four different areas

Area Approximate 
home range 
size (km2)

Approximate 
daily range 

(km)

Average 
troop size

Habitat Yearly 
rainfall 
(mm)

Bole Valley, 
Ethiopia

0.745–1.12 0.3–2.0 15–24 Mixed 
forest and 
grassland

2 000

Ishasha, 
Uganda

3.88–5.18 0.2–2.4 60 Forest and 
shrub-land

1 100 to 
1 600

Gilgil, Kenya 19.7 2.2–7.8 49 Open 
grassland 
and shrub-
land

500 to  
1 000

Laikipia 
Plateau, Kenya

43.8 5.64 100 Dry 
grassland

400 to 
600

   Explain how environmental factors have an impact on both the home range size 
and the daily range of olive baboons. You must include the given information in 
your explanations.

 b.  The social structure of a baboon troop can be described as a complex 
dominance hierarchy. Discuss how being a part of a troop can benefit the 
survival chances of individual olive baboons. In your answer include:

  •  an explanation of complex dominance hierarchy
  •  a justification of why this increases the survival chances of the individual.
4. a. Give possible benefits to animals of forming:
  i. more or less permanent groups
  ii. temporary groups.
 b. Give possible costs to animals of forming groups.
5. Some animal species (e.g. trout) produce large numbers of eggs, but there is high 

mortality amongst the young. In many bird species small numbers of eggs are laid 
and infant mortality is relatively low.

 a. Describe how the strategy used by birds reduces mortality.
 b.  Suggest a reason why the birds’ strategy could decrease the chances of survival 

of the parents.
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6. In European passerine (perching) birds, some species lay eggs in holes in trees, 
while others build nests in more open sites amongst vegetation. The table following 
shows the results of an investigation into the relationship between the type of nest 
site, number of eggs in a clutch, and growth rates of nestlings.

Nest type Mean clutch size Mean nestling period (days)

Holes 6.9 17

Open 5.1 13

 Discuss the relationship between nest type, and clutch size and nestling period.
7. The differences between precocial and altricial young are illustrated by comparing 

the mass of the gut and legs as percentages of total body mass at time of hatching.

Part of body
Percentage of total body mass

Starling Quail

Skin 10 15

Legs 10 19

Gut 24 12

 Giving a reason in each case, which species would you expect to:
 a. have the longer incubation period
 b. grow more quickly as chicks
 c. produce the larger clutches of eggs
 d. have the greater chick mortality.
8. Black swans were introduced to New Zealand in the 19th century, and have 

since spread throughout the country. On smaller ponds and lagoons, they occupy 
territories during the breeding season.

 a.  Newly hatched black swan cygnets have very short necks, and are unable to feed 
in deeper water. As the adult birds do not actively feed their young, this restricts 
the areas in which cygnets can feed. The swans breed in territories on Pukepuke 
Lagoon, a 15 ha wetland in the Manawatu. The size of their territories varies 
considerably, from 0.1 ha to 1.5 ha. Explain why the territories vary so much in size.

 b.  Black swans use a range of aggressive displays to defend their territories, to settle 
disputes with other swans, or to indicate position in a social hierarchy. Explain 
why the swans use these displays, rather than fighting over resources.

 c.  Breeding by black swans is seasonal in New Zealand. Sexual activity is spread 
over much of the year (see graph following). Cygnets usually appear in August, 
after an incubation period of 33 days.
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Copulatory activity in black swans  
on Pukepuke Lagoon
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  i. Describe the pattern of sexual activity shown in the graph.
  ii.  Discuss the significance of the pattern of copulatory activity shown in the graph.

Answers
1. a. i. 13           ii.     6
 b.  They are smaller, and are on the periphery. Only those males that have good-

quality territories are able to attract mates.
 c.  In the first year there were more territories (18) than in the second year (7), and 

they were smaller (2 ha first year compared with 9 ha second year).
 d.  There may have been less food available in the first year, so to obtain sufficient 

food, each bird must establish (and defend) a larger territory.
2. a.  The female is an ‘intruder’ on the territory, therefore the male is likely to respond 

to her as a threat and is likely to have conflicting urges to drive her out as well as 
respond to her as a mating partner. The increase in levels of sex hormones in males 
over time is likely to reduce or remove the threat reaction to a female and the 
male’s response towards her becomes that of a mating partner only.

 b.  Breeding success improves with experience; also, mating for life avoids the need 
to expend time and energy finding and competing for a mating partner.

3. a. Habitat and rainfall are highly correlated.
  •  In areas with high rainfall, the habitat is more forested. More forest means 

more cover and thus offers more protection – animals may not be as exposed 
to predators as they are in less forested areas. Group sizes are smaller – could 
be because forests provide localised areas of food interspersed with areas 
lacking in food – thus home ranges are smaller (about 1.0 km2) and the 
distance travelled is less (0.3–2.0 km).

Group size is a function of availability and defensibility of resources. One 
cannot say that mixed forest and grassland offer more food – the table has no 
information about baboon density.

Copulatory activity 
refers to the actual 
physical act of mating.
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  •  In areas of low rainfall, grassland predominates. There is less cover and 
protection than in forested areas; animals are exposed in the open. Grassland 
provides a uniform but probably low value food environment – troop sizes are 
bigger (100 animals) because a large area is worth defending, i.e. home ranges 
are large (more than 40 km2 in area) and hence daily travel increases to more 
than 5.0 km.

  b. Complex dominance hierarchy
   A dominance hierarchy is a social structure in which each animal has a rank or 

relative position of dominance or otherwise. An individual’s position in the hierarchy:
  •  is determined competitively – this involves agonistic aggressive behaviours 

(threats, displays, etc.), although actual aggressive behaviour (e.g. combat) is 
generally only used as a last resort

  •  can be determined by alliances between individuals or by birth, e.g. being 
born to a high-ranking mother

  •  determines an individual’s access to food, resources (e.g. safe sleeping place), 
protection and reproductive success

  •  confers responsibilities, e.g. participation in defence when the troop is 
attacked, participation in hunting, decisions about where food can be found, 
etc.

   A ‘complex dominance hierarchy’ is one in which the order of individuals is not 
strictly linear:

  •  there can be separate hierarchies for males and females
  •  some males and some females form bonded pairs within the hierarchy
  •  some individuals take up specific tasks, a division of labour
  •  alliances occur between related individuals (families).

In baboons, females tend to stay with the troop of their birth and form a separate 
hierarchy from the males. Position is often determined by the hierarchy position 
of a baboon’s mother. Males, on the other hand, change troops, especially 
as young males. This avoids inbreeding. Males compete with other males for 
females and this can be physical. Aggression is amplified when a new male joins 
a troop.

  Justification of why this increases the survival chances of the individual
   An individual’s survival chances must be increased by being part of a dominance 

hierarchy (or else individuals would ‘opt out’ and become solitary); therefore, the 
advantages must outweigh the disadvantages (i.e. benefits must outweigh costs).

  Disadvantages or costs include increased:
  •  intraspecific competition for food
  •  risk of injury in aggressive and conflict encounters
  •  risk of spread of disease and parasites.
  Advantages or benefits include:
  •  for lower ranked individuals, there is a chance that they might rise up the 

hierarchy, especially as the result of the death of higher-ranked individuals
  •  group defence benefits all individuals (groups provide better protection – 

safety in numbers, and better awareness of danger, e.g. more eyes to see)
  •  collective food gathering, e.g. hunting
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  •  collective memory; older individuals remembering where food sources are in 
times of scarcity

  •  young animals can learn skills – from older individuals and as a result of play 
interactions with other young.

4. a. i.  Increased chances of obtaining food, obtaining a mate, successfully raising 
young, learning opportunities for young; reduced chances of predation; role 
specialisation.

  ii.  As in i. plus reduction in heat loss, energy expenditure during migration; bringing 
together both sexes for mating; increased chances of successful migration.

 b.  Increased competition for resources as group size increases, risk of contracting and 
spreading of disease.

5. a. Offspring receive protection/food/shelter from parents.
 b.  Parents expend energy in caring for their young, and may take risks in defending 

young against predators.
6. Birds with open nests tend to lay smaller clutches and have a shorter nesting period than 

birds that lay their eggs in holes. A greater risk of predation means that it is advantageous 
for the nestlings to leave the nest as quickly as possible. Maximising growth rate means 
the parents cannot feed as many chicks, so smaller clutches are produced.

7. a.  The quail. Since the skin and legs at hatching take up proportionately more mass 
than those of the starling, suggesting the quail chicks are precocial; and therefore 
at a more advanced stage of development when hatched as they are not helpless 
like the starling.

 b.  The starling. The starling concentrates most of its resources on food-processing 
and growth / because it is born more helpless it needs to grow cuickly to catch up. 
Since the quail has to move around and feed itself, a smaller proportion of its food 
is available for growth.

 c.  The quail. Since the adults do not have to devote resources to feeding the chicks, 
they can produce more of them. For a quail, the greatest energy investment is in 
the production of the eggs, whereas in the starling it is rearing the chicks.

 d.  The quail. Because the data suggests that quails are born at a more advanced stage 
of development, the chicks would be precocial; and so better able to look after 
themselves (or could discuss from ‘point of view’ of the starling).

8. a.  Territories must supply the animals within them with all the animals’ requirements, 
e.g. a safe nest site, sufficient food for adults and the developing brood. Because 
cygnets can only feed in shallow water, each territory must include sufficient 
shallows to accommodate growth of cygnets. In general, the size of an animal’s 
territory depends on the density of resources and the subsequent energy demands 
needed to defend these resources – there is no point in defending a territory bigger 
than is necessary. Generally, the poorer the resources, the larger the territory.

 b.  Displays include vocalisations (songs, calls, warning sounds, etc.), visual displays 
or threats or aggressive postures. (Odours are not used by birds – birds generally 
have a poor sense of smell.) An advantage is that signals can be made at a 
distance, no contact between individuals needs to occur.

   Lack of physical contact restricts the need for actual combat, with its inherent 
danger of injury, infected wounds, death, etc. Contact between individuals also 
avoids transfer of parasites and pathogens. Displays are less time-consuming and 
less energy-consuming than actual combat.
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 c. i.  Some sexual activity occurs all year round except in September/October. There 
is a major peak in sexual activity in July and a secondary peak in February.

  ii. •  A major peak occurs in July as birds prepare for the main nesting period in 
September/October (spring) – there is a delay between mating and nesting 
as the eggs develop.

   •  All mature birds have mated in September/October and no sexual activity 
occurs during the initial nesting period.

   •  Resumption of sexual activity occurs – presumably because the eggs 
of some pairs do not hatch or nests have been destroyed (by flooding, 
predation, etc.).

   •  A secondary peak occurs in February, possibly when some birds have 
reared a first batch of cygnets.

   •  Some mating occurs in winter as birds form pair bonds, old pair bonds are 
maintained, new breeders establish the suitability or health of potential 
mates, or some established pairs nest early.

   •  Fertilization in July ensures cygnet hatching coincides with spring growth 
of food plants.


