Chapter 4 Outline – Population Dynamics
I. Population Growth

A. J-shaped curve

1. Exponential growth

2. Unchecked growth (carrying capacity not met)

B. S-shaped curve

1. Limiting factors (Limit population growth)

a. Food availability

b. Disease

c. Predators

d. Space

2. Carrying Capacity – the # of organisms that an environment can support indefinitely

a. Births approximately equal deaths

b. Overshooting carrying capacity results in limiting factors causing deaths to outnumber births

II. Reproduction Patterns

A. Rapid life history (e.g. mosquitoes)
1. Rapid reproduction

2. High number of offspring

3. Small body size

4. Organisms mature rapidly

5. Reproduce early

6. Organisms have a short life span

B. Slow life history (e.g. elephant)

1. Slow reproduction

2. Low number of offspring

3. Large body size

4. Organisms mature slowly

5. Reproduce late

6. Organisms have a long life span

7. Organisms tend to have parental care

III. Density factors and population growth

A. Population density = # of individuals in a given area

B. Density-dependent factors – affect populations more as the population size increases

1. Disease (e.g. HIV)

2. Competition

3. Predators

4. Parasites

5. Food

C. Density-independent factors – affect ALL populations, regardless of size
1. Temperature

2. Storms

3. Floods

4. Drought

5. Volcanic eruption

IV. Interspecific and Intraspecific competition

A. Uncontrolled predation (Invasive species e.g. Celastrus orbiculatus)

1. Predator-prey relationship graph (Lynx & Hare)
a. Predators affect prey populations

b. Prey affect predator populations

2. Intraspecific competition

a. space

b. food 
c. water

d. reproduction

V. Human Populations

A. Demography – Study of human population size, density, distribution, movement, birth rates, and death rates
B. Humans can alter their environment – eradicate diseases, created new food sources

C. Calculating growth rate ( GR = BR + IR – DR + ER)
1. Birthrate – number of live births per 1 000 in a given year

2. Death rate – number of deaths per 1 000 in a given year

3. Immigration – movement of individuals into a population

4. Emigration – movement of individuals out of a population

D. Doubling time – time needed for population to double in size
E. Age Structure

1. Stable growth – approximately the same number of individuals at each age grouping 

2. Rapid growth – a large proportion of the population is 19 years old or younger

3. Slow growth – a large proportion of the population is 55 years old or younger

