Concept Review Questions and Answers—Chapter 17

17.1 Population Characteristics

1. Describe two ways that gene flow occurs. 
1) Genes flow from generation to generation when organisms reproduce. 
2) Genes flow from place to place when organisms move from one location to another.


2. Give an example of a population with a high number of prereproductive individuals and another with a high number of reproductive individuals. 
High number of prereproductives: seedlings of annual plants, larvae of insects, bird populations with a large number of nestlings

High number of reproductives: populations of migratory birds in the spring of the year, populations of butterflies before they lay eggs 

3. Describe two situations that can lead to a clumped distribution of organisms.

1) Animals that live in social groups or herds, animals that gather around scarce resources such as water holes or sources of food
2) Groups of plants that result when seeds fall from the parent plant
4. How is population pressure related to population density?
The higher the population density the greater the population pressure.

17.2 Reproductive Capacity

5. In what way do the activities of species that produce few young differ from those that produce huge numbers of offspring?
Species of organisms that produce few offspring generally invest considerable time and energy in ensuring the offspring will live, while those who produce huge numbers generally provide little if any parental care.

6. How does reproductive capacity compare to the reproductive rate? 
The reproductive capacity for most organisms is huge—the number of eggs produced or the number of seedlings is very high. However, the reproductive rate is much less than the reproductive capacity because most of the eggs are not fertilized and few of the offspring survive.

17.3 The Population Growth Curve
7. Draw a population growth curve. Label the lag, exponential growth, deceleration, stable equilibrium phases. 
See Figure 17.10.
8. What causes there to be a:
· lag phase in a population growth curve? 
It takes time for reproduction to occur.

· an exponential growth phase in a population growth curve? 
Organisms reproduce more offspring than are needed to replace them.

· A deceleration phase?

More organisms die than are replaced by births.
· a stable equilibrium phase in a population growth curve?
Eventually some factor in the environment prevents an increase in the size of the population. Although reproduction is still taking place the number of deaths and those leaving the population by migration is equal to the number being added by birth and migration into the population.
9. Describe how the population growth curves of K-strategists and r-strategists differ.

K-strategists reach a stable equilibrium phase when they reach the carrying capacity. R-strategists do not reach a stable equilibrium phase but grow for a period then crash followed by another period of growth.

17.4 Limits to Population Size

10. Differentiate between density-dependent and density-independent limiting factors. Give an example of each.
Density-dependent limiting factors become more intense as the density of the population increases—availability of food is a good example.

Density-independent limiting factors are unrelated to the density of the population—weather-related factors are good examples.
 

11. Differentiate between intrinsic and extrinsic limiting factors. Give an example of each.
· Intrinsic limiting factors are generated from within the organism—less frequent mating in populations with high density is a good example

· Extrinsic limiting factors are from outside the organism—food, disease, etc.
17.5 Categories of Limiting Factors

12. List four kinds of limiting factors that help set the carrying capacity for a species
Available raw materials

Available energy

Interaction with other organisms

Ability to get rid of waste products

13. Describe an example of how waste products can limit the size of a population.

Waste products can build up in aquatic organisms and in microbial populations.

14. Give an example of how interaction between two species of organisms could allow for populations to be larger than if the interaction did not occur.

In mutualistic relationships both organisms assist one another and can allow for larger populations. Bees pollinate flowers and lead to larger populations of plants. The food provided by the flowers allows for a larger population of bees.

17.6 Carrying Capacity 

15. How is the carrying capacity of an environment related to the stable equilibrium phase of a population growth curve?
The stable equilibrium phase is reached when the population is at the carrying capacity of the environment.


16. How are the concepts of carrying capacity and limiting factors related?

Limiting factors are what causes a population to level off. As a necessary item becomes rarer fewer individuals survive. 

17. Describe an event that could change the carrying capacity for an organism and explain why the event would alter carrying capacity.

The carrying capacity in terms of the number of organisms in the population may be related to the size of organisms. Larger organisms take up more space. If space is limited as the size of individuals increases the numbers decrease, although the total biomass may remain constant. A limiting factor may be removed as when fertilizer is added to an ecosystem.

An environmental factor may change as a result of a natural factor such as a forest fire, landslide, or flood.

17.7 Limiting Factors to Human Population Growth
18. As the human population continues to grow, what should we expect to happen to other species?
As the human population increases it will modify the natural environment and other species will be reduced or go extinct.

19. How does the shape of the population growth curve of humans compare with that of other kinds of animals?
The current world human population growth curve shows a lag and an exponential growth phase but does not have a stable equilibrium phase. However, some individual countries have reached a stable equilibrium phase.

17.8 Control of Human Population Is a Social Problem
20. How does human population growth differ from the population growth of other kinds of organisms?
The patterns are the same except that in some societies the population growth has leveled out.
21. What forces will ultimately lead to the control of human population growth?
Availability of shelter and food. Prevalence and treatment of disease. Willingness of population to govern their own reproductive habits.

