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Chapter 15: QUICK-CHECK answers


Chapter 15
Answers 
QUICK-CHECK questions
1 
Identify the following statements as true or false.

a 
All forest communities have a similar number of populations.

False: The number of populations or species richness in a forest community would be expected to depend on both area and latitude (distance from equator).

b 
The species richness of a terrestrial ecosystem is in general related to latitude of the ecosystem.

True

c 
Species richness gives a measure of the number of different populations in a community.

True

2 
Two grassland communities, A and B, cover a similar area, but community A has a greater number of populations than community B.

a 
Which community has the greater species richness?

Community A with its greater number of populations has the greater species richness.

b 
Which community is expected to be closer to the equator?

Because of its greater species richness, community A is expected to be closer to the equator.

3 
Identify the following as true or false.

a 
An age structure plot with a pyramid shape is indicative of a growing population.

True: Such a structure has a broad base, with most individuals in the population being at reproductive age or younger (see figure 15.19(a)).

b 
Abundance of a population is also known as population density.

True: Abundance of a population is the same as population density and indicates the number of individuals of a given species per unit area. 

c 
Total counts are more commonly carried out than the use of sampling techniques.

False: Total counts are both difficult and costly. More commonly, sampling techniques are used to estimate the abundance of a population.

4 
Give one possible explanation for a clumped distribution in a population.

A clumped distribution of a population suggests that, within an area, only some parts have conditions suitable for survival of individuals. In the case of an animal population, it may be because only these parts provide an adequate source of food or shelter for the animals. In the case of a plant population, it may be that these parts alone have a suitable soil pH or water availability for the plants.  

5 
Give two reasons a biologist would estimate the population size of one or more species.

Population size might be estimated for several reasons including:

· to monitor the abundance of a pest population so that control measures can be introduced

· to monitor the frequency of occurrence of a population ‘explosion’ in a particular pest species

· to record changes over time in the population of an ‘at-risk’ species to identify whether the population size is stable, increasing or decreasing so that decisions about appropriate conservation measures can be made

· to monitor the effects of environmental change, such as prolonged drought, on the population of a species

· to record the abundance of various species in a community as part of identifying the biodiversity of that community. 

6 
Identify three problems with total counts of populations.

Problems include:

· For an animal species, a total count poses problems because the animals may be very small so some may be missed.

· For an animal species, a total count poses problems because the animals may be very mobile so some may be missed.

· For species with a very scattered distribution over a very large area, the cost of a total census is likely to be too expensive.

7 
Identify the following as true or false.

a 
Quadrats can only be used to sample plant populations.

False: Quadrats can be used to sample both plant populations and populations of sessile animals or very slow-moving animals. 

b 
‘Mark-recapture’ techniques are used for plant populations.

False: ‘Mark-recapture’ techniques are used to estimate the size of populations of mobile animals.

c 
An open population has no migration.

False: It is a closed population that has no inward or outward migration.

d 
Population sampling using strip transects can be done from the air.

True: Strip transects can be done from the air, and also on land and under water.

8 
Which is more common: a total count or a sampling of a population?

Sampling of populations is more common because of the problems associated with most total counts of populations.

9 
What is the area of one belt transect that is 200 metres wide and 500 metres long?

The area of this strip transect is 100 000 square metres or 0.1 square kilometre.

10 
List four variables that affect the size of an open population.

Variables that affect the size of an open population include:

· birth rate

· death rate

· immigration to the population

· emigration from the population.

11 
In a closed population with zero population growth, how do birth and death rates compare?

In a closed population with zero population growth, birth and death rates are expected to be equal.

12 
Identify the following as true or false.

a 
In exponential growth, the increase in population size each generation is the same.

False: In exponential growth, the increase in population size over each generation is a function of the population size. This means that, as the population grows, the increase in size each generation becomes greater. (See figure 15.28, which shows the theoretical growth in population size over each 20-minute generation period for a bacterial species. Note that, in the first 20-minute period from 0 to 20 minutes, the increase is from 1 cell to 2 cells, while in the 20-minute period from 4:00 to 4:20 minutes, the increase is from 4096 to 8912 cells.)

b 
Floods are an example of a density-independent environmental factor.

True: Flood is an example of a density-independent environmental factor. This means that the impact of the flood is not affected by the population size. 

c 
Environmental resistance to growth produces the deceleration phase in logistic growth.

True: The deceleration phase that occurs during the logistic growth of a population is a result of environmental resistance to growth. This environmental resistance to growth is a result of factors that act as natural checks on growth, such as competition between members of the population for limited resources.

d 
Increases in prey population size are expected to be followed by increases in the predator population size.

True: Increases in a prey population are expected to be followed by increases in the population of its predators (see figures 15.32 and 15.33).

13 
What is the name given to the curve for logistic population growth?

The curve that illustrates logistic population growth is called an S-shaped curve.

14 
In which pattern(s) of growth is a deceleration phase present?

A deceleration phase in growth occurs in the logistic growth pattern.

15 
Identify a density-dependent factor that would be expected to limit population growth.

Density-dependent factors that would be expected to limit population growth include:

· competition for food

· competition for shelter

· predation

· infectious diseases

· parasites.

In each case, as the population becomes larger, the impact of these factors on the population becomes greater.

16 
Give one cause for the ‘crash’ of a prey population.

A prey population would be expected to ‘crash’ if the population of its predators is drastically reduced or eliminated.

17 
Which species, r-selected or K-selected, would be expected:

a 
to recover more quickly after its population was reduced?

An r-selected species would be expected to recover more quickly than a K-selected species after its population was reduced because of its higher growth rate.

b 
to be at greater risk of extinction through habitat destruction?

A K-selected species would be at greater risk of extinction through habitat destruction than an r-selected species.

18 
Contrast r-selection and K-selection in terms of:

a 
number of offspring

Numbers of offspring per breeding cycle are much greater in r-selection than in K-selection.

b 
growth rates

Growth rates are far greater in r-selection than in K-selection.

c 
age at sexual maturity
Age at sexual maturity is much lower in r-selection than in K-selection.

19 
Give an example of:

a 
a K-selected species

K-selected species include elephants, gorillas, whales and albatross. (Many other examples may be identified.)

b 
an r-selected species
r-selected species include cane toads, many reef fish species, clams, coral polyps, crown-of-thorns starfish, rabbits and mice. (Many other examples may be identified.)

© John Wiley & Sons Australia, Ltd
1

© John Wiley & Sons Australia, Ltd
2

[image: image1.jpg]