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BIOLOGY 2201

 UNIT IV  
Interactions among Living Things

TextBook Reference: Chapters 7 and 8
Population: 

· a group of individuals of the same species living in the same geographic area

Community:

· all of the organisms in all the interacting populations (of different species) in a given area

Demography

· the study of populations, in particular the characteristics of a population including: 

a) Population size

· the total number of individuals of a species living in the same area

· Determined by sampling methods such as mark-recapture as well as transect and quadrant analysis 

· The size of a population is affected by:
1. natality – birth rate

2. mortality – death rate

3. immigration – movement into a population

4. emigration – movement out of a population

· natality and immigration increase the size of a population

· mortality and emigration decrease the size of a population

b)    Population density
· the number of individuals per unit space

c)    Population distribution: 

· the general pattern in which the population is dispersed through its habitat.

· Uniform, Clumped, Random

d) Population growth 

· determined by:  (natality + immigration) – (mortality + emigration)

· in many populations, these four factors balance each other out so that the population remains stable, in a steady state = dynamic equilibrium
Biotic Potential

· the maximum number of offspring that a species could produce, if resources were unlimited

· Several factors will influence biotic potential:

· Birth potential – max. number of offspring per birth

· Capacity for survival – the number of offspring that will reach reproductive age

· Procreation – the number of times a species reproduces each year

· Length of reproductive life – The age of sexual maturity and the number of years the individual can produce.

· If populations were allowed to continue to grow according to their biotic potential, the growth of the population over time (growth rate) could be represented by a J-Shaped, Exponential Growth Curve. 

(Figure 7.23, p.226 & 227)
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Environmental Resistance 

· The sum total of all the limiting factors in an environment that prevent a population from reaching its biotic potential
Carrying Capacity

· The balance between biotic potential and environmental resistance
· The maximum number of individuals of a given population that a habitat can support
· At this point the population is gaining and losing individuals at the same rate so there is no net population growth
Limiting Factors

· factors that limit the size of a population within ecosystems

· prevent a population from reaching its biotic potential 

· These factors will bring about a growth pattern that is represented by an S-shaped, or Realistic Growth Curve. (Figure 7.25, p.229)
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Sections of Growth Curves:

A. Lag phase: slow growth because there are few individuals to produce offspring 

B. Exponential phase: rapid growth because there are many individuals available to reproduce

C.
Equilibrium phase: population growth levels off and becomes stable as the environment has reached its carrying capacity 
Types of Limiting Factors

· These population-regulating mechanisms can be either density-dependent or density-independent

1.
Density-independent factors
· environmental factors that affect a population regardless of population density

· Usually, abiotic factors such as floods, fires, drought, or changes in climate or temperature 

· Also include human activities such as clearing  of forests or spraying of pesticides
2.       Density-dependent factors
· Factors that depend on the population density

· Usually affect populations that are at or near their carrying capacity 
· When the density of a population reaches a certain level a number of factors will increase and act to prevent further growth or to reduce numbers, including:

a) Disease

· Those caused by a pathogen or parasite can spread more easily in a population of high density

b) Competition

· Overcrowding causes competition for food, water, space and mates

(i)
Intraspecific: 

· competition between individuals of the same species (within a population)

· may cause some individuals to emigrate

· can cause stress, reduced health and reduced reproductive rates

(ii) Interpsecific

· competition between individuals of different species (between populations)

· will lead to the death of the less successful species since, according to the Competitive Exclusion Principle, no 2 species can occupy exactly the same niche (habitat and role)

c) Predation

· Competition for resources may make an individual weak and therefore more prone to predation

· Predator-prey relationships often show a cyclical pattern whereby the size of one influences the size of the other

· Eg: Canada lynx and snowshoe hare (Figure 7.37, page 237)
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a. Prey population is high due to decline in predator population

b. If the prey population is high, the predator population also increases since more food is available

c. With increased predation, the prey population decreases

d. Predator population decreases due to decline in prey population

e. With decreased predation, the prey begins to rebound and the cycle continues

Human Population Dynamics

Demographic Transition Model of Human Population Growth

The Demographic Transition model of human population growth describes the stages that various populations of the earth have progressed through over time, as they moved from hunter gatherer societies to societies with increased wealth and survival advantages.

Stage 1:
Hunter-Gatherer Societies

· In this stage there is little growth, the population numbers are stable.

· Both the birth rate and the death rate are high.

· Death Rate is high due to:

·  many limiting factors such as available food, spread of disease and lack of medicine

· Birth rate is high due to:

· Cultural practices that encourage large number of offspring to offset high death rates 

- Religious beliefs; men with many offspring were held in high esteem

· The need for large families to enhance survival

Stage 2:
Industrial Revolution Period - Less Industrial Countries of present day.

· In this stage there is tremendous growth in the population size.

· The birth rate is very high but the death rate is much lower than that witnessed in the first stage.

· Death Rate is Lowered due to:

· Agricultural practices that have raised the carrying capacity

· Means of food distribution over large areas

· Medical advances: antibiotics, vaccines, technologies

· Improved sanitation practices

· Increased standard of living

· Birth Rate remains High due to:

· Many religious and cultural practices that promote large families are still entrenched within the population - slow to change

· Lack of access to, or education of, birth control methods

Stage 3:
Industrialized Nations

· Birth rate is lowered and death rate is low

· These populations are experiencing little growth in population size

· Birth rate is lowered due to:

· Increased use of birth control

· Low infant mortality

· Increased standard of living

· Death Rate is lowered due to:

· Distribution of resources

· Access to better medical technologies and medicines

The History of Human Population Growth

For most of it's history human population growth was stable or slow. Explosive growth began around the time of the Industrial Revolution in the early 1900's when the death rate dropped dramatically (Figure 8.1 page 256). The human population growth rate can be describes as exponential growth. Answer the following questions.

1. List the limiting factors, both density-dependent and density-independent, that have affected the human population over the course of its history.

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
2. Has the human population reached Earth’s carrying capacity yet? Explain.

__________________________________________________________________________________
__________________________________________________________________________________
3. What 2 “revolutions” in human history have been major factors in the dramatic increase in the human population? Explain in each case.

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
4. Explain why population growth is stable during Stage 1 of demographic transition.   

_________________________________________________________________________________
_________________________________________________________________________________
5. Examine Table 8.1 (p.258). In which stage of demographic transition is each of the less industrialized nations? Is this changing? Explain.

_________________________________________________________________________________
_________________________________________________________________________________
__________________________________________________________________________________
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