Chapter 52

Population Ecology

Teaching Objectives
Characteristics of Populations

 1.
Distinguish between density and dispersion of a population.

 2.
Explain how ecologists may estimate the density of a species.

 3.
Describe conditions that may result in clumped dispersion, uniform dispersion, and random dispersion of individuals in a population.

 4.
Explain how a life table is constructed.

 5.
Distinguish between a life table and a reproductive table.

 6.
Describe the characteristics of populations that exhibit Type I, Type II, and Type III survivorship curves.

Life Histories

 7.
Define and distinguish between semelparity and iteroparity. Explain what factors may favor the evolution of each life history strategy.

 8.
Explain, with examples, how limited resources and trade-offs may affect life histories.

Population Growth

 9.
Compare the exponential model of population growth with the logistic model.

10.
Explain how an environment’s carrying capacity affects the per capita rate of increase of a population.

11.
Explain the meaning of each of the following terms in the logistic model of population growth:

a.
rmax
b.
K 2 N
c.
(K 2 N)/K
12.
Distinguish between r-selected populations and K-selected populations.

Population-Limiting Factors

13.
Explain how density-dependent factors affect population growth.

14.
Explain, with examples, how biotic and abiotic factors may work together to control a population’s growth.

15.
Describe boom-and-bust population cycles, explaining possible causes of lynx/hare fluctuations.

Human Population Growth

16.
Describe the history of human population growth.

17.
Define the demographic transition.
18.
Compare the age structures of Italy, Afghanistan, and the United States. Describe the possible consequences for each country.

19.
Describe the problems associated with estimating Earth’s carrying capacity for the human species.

Student Misconceptions

 1.
Students who are weak in math may not fully understand the exponential and logistic models of population growth. Make sure that your students can define and explain the significance of all terms in these equations.

 2.
Many students do not recognize that any positive r term in the exponential growth model results in exponential growth. Some students think that r must be 1.0 to produce exponential growth.

 3.
Make sure that your students understand that estimates of global carrying capacity for the human race depend not only on population size but also on resource use per capita.

 4.
Students recognize that living things are adapted to survive and reproduce in the environments in which they live. Point out an equally important concept: that the metabolic activities of living things also modify the environment. Some of these changes—such as increasing levels of oxygen and decreasing levels of carbon dioxide—have been very beneficial to the majority of living things. In a very real sense, life itself has created the world in which we live.
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Word Roots

co- 5 together (cohort: a group of individuals of the same age, from birth until all are dead)

demo- 5 people; -graphy 5 writing (demography: the study of statistics relating to births and deaths in populations)

itero- 5 to repeat (iteroparity: a life history in which adults produce large numbers of offspring over many years; also known as repeated reproduction)

semel- 5 once; -parity 5 to beget (semelparity: a life history in which adults have but a single reproductive opportunity to produce large numbers of offspring, such as the life history of the Pacific salmon; also known as “big-bang reproduction
