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Define populationDefine population
 PopulationPopulation- all the members of a - all the members of a species living in the same place at species living in the same place at the same time.the same time.
 A population is also a reproductive A population is also a reproductive group group
 Ex. A population of squid off the coast Ex. A population of squid off the coast of Australia will not breed with a of Australia will not breed with a population of squid off the coast of population of squid off the coast of Florida.Florida.
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Properties o f PopulationProperties o f Population Density- the number of individuals per unit Density- the number of individuals per unit
 are or volumeare or volume Dispersion- arrangement of the individuals Dispersion- arrangement of the individuals
 with in a given space.with in a given space. Demographics- study of vital statistics of a Demographics- study of vital statistics of a
 population and how they change over time.population and how they change over time. Age specific summariesAge specific summaries Survivorship curvesSurvivorship curves Reproductive rates: semelparity (large # few Reproductive rates: semelparity (large # few
 times) vs iteroparity(few # many times)times) vs iteroparity(few # many times) Growth rate= birth - deathGrowth rate= birth - death
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Population GrowthPopulation Growth Two types of growthTwo types of growth
 Exponential growth-Exponential growth- which means they are which means they are growing faster and faster each generation. growing faster and faster each generation. On a graph it is shaped like a J and referred On a graph it is shaped like a J and referred to as a to as a J-curveJ-curve..
 Occurs only when resources are unlimited Occurs only when resources are unlimited (plenty of food and space, very little (plenty of food and space, very little competition or predation)competition or predation)
 Logistic Growth-Logistic Growth- the population levels out the population levels out and then grows quickly then levels out again, and then grows quickly then levels out again, forming an S shape on a graph, or a forming an S shape on a graph, or a S-curve.S-curve.
 AA more realistic view of population growthmore realistic view of population growth
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Population Growth Population Growth GraphsGraphs
 Exponential Exponential growth, or J- curvegrowth, or J- curve
 Logistic growth, Logistic growth, or S-curveor S-curve
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Survivorship CurvesSurvivorship Curves
 Curve I: Curve I: low death rates early and low death rates early and
 middle of life then increasemiddle of life then increase
 rapidly at later liferapidly at later life Curve II: constant death rateCurve II: constant death rate
 Over organism’s life spanOver organism’s life span Curve III: high death rate earlyCurve III: high death rate early
 Flat rate of survival for those Flat rate of survival for those
 few remainingfew remaining
 Survivorship in Humans, coral, plants
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Limits to Population Limits to Population GrowthGrowth
 Change in natural conditions (drought, Change in natural conditions (drought, climate)climate)
 Resources are used up as environments Resources are used up as environments changechange
 Deaths increase and births decrease Deaths increase and births decrease Pressures from natural selection (those better Pressures from natural selection (those better
 adapted to the changing environment) allow adapted to the changing environment) allow only some members to survive and reproduce. only some members to survive and reproduce.
 Each population has a Each population has a carrying capacitycarrying capacity or a or a size limit, the maximum population that an size limit, the maximum population that an ecosystem can support.ecosystem can support.
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Carrying CapacityCarrying Capacity A populations carrying A populations carrying
 capacity is difficult to capacity is difficult to predict, because predict, because ecosystems change, ecosystems change, MM represents the Carrying represents the Carrying Capacity in the graph.Capacity in the graph.
 Populations tend to cycle Populations tend to cycle as they exceed their as they exceed their capacity and then rapidly capacity and then rapidly decline and then recover decline and then recover and then decline again. and then decline again. This trend is called “Boom This trend is called “Boom and Bust”. See how the and Bust”. See how the Lynx and Hare populations Lynx and Hare populations are cycled.are cycled.
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Population dynamicsPopulation dynamics A species consumes resources, food, territory, A species consumes resources, food, territory,
 light, nutrients and utilizes its energy to get light, nutrients and utilizes its energy to get them.them.
 If they consume the resource at the same rate If they consume the resource at the same rate the resource is produced by the ecosystem the resource is produced by the ecosystem then that species is at it’s carrying capacity.then that species is at it’s carrying capacity.
 This resource is a This resource is a limiting resourcelimiting resource, if it keeps , if it keeps the species population from growingthe species population from growing
 Population dynamicsPopulation dynamics is the study of these is the study of these complex interactions between biotic and complex interactions between biotic and abiotic factors that cause variation in the size abiotic factors that cause variation in the size of a population.of a population.
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Population regulationPopulation regulation
 Density DependentDensity Dependent factors- death occurs factors- death occurs more quickly in a crowded populationmore quickly in a crowded population
 Ex. Competition for resources, predation, Ex. Competition for resources, predation, territoriality, disease, toxic waste territoriality, disease, toxic waste accumulation, intrinsic motivation (stress) accumulation, intrinsic motivation (stress)
 Density IndependentDensity Independent factors- death occurs factors- death occurs regardless of population size, this factor regardless of population size, this factor affects all members of a population in a affects all members of a population in a general or uniform waygeneral or uniform way
 Ex. Weather and natural disastersEx. Weather and natural disasters
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Review Species Review Species InteractionsInteractions
 CompetitionCompetition- individuals attempt to use the - individuals attempt to use the same resource, both are harmedsame resource, both are harmed
 PredatioPredation- individual feeds on anothern- individual feeds on another SymbiosisSymbiosis- two species live in close association- two species live in close association
 ParasitismParasitism-individual lives on/in another in order to -individual lives on/in another in order to feedfeed
 MutalismMutalism- close relationship in which the two species - close relationship in which the two species depend on each other for survivaldepend on each other for survival
 CommensalismCommensalism- one species benefits and the other - one species benefits and the other species is neither harmed nor helpedspecies is neither harmed nor helped
 CoevolutionCoevolution- over time species who have close - over time species who have close associations will change or evolve together associations will change or evolve together either increasing their dependence ex. birds either increasing their dependence ex. birds and the bees with the flowers and trees( the and the bees with the flowers and trees( the evolution of the angiosperm with its pollinators)evolution of the angiosperm with its pollinators)
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Human PopulationHuman Population
 The demographics of the human population is unique.The demographics of the human population is unique. Carrying capacity is difficult to estimate, however the Carrying capacity is difficult to estimate, however the
 global human pop. is no longer growing exponentially.global human pop. is no longer growing exponentially. Estimates on growth often look at limiting factors Estimates on growth often look at limiting factors
 such as food, water, crop yield, available land, such as food, water, crop yield, available land, infrastructure, and wasteinfrastructure, and waste
 Countries and populations are often grouped into two Countries and populations are often grouped into two categories:categories:
 DevelopedDeveloped- high income, industrial base economy, slow - high income, industrial base economy, slow population growth population growth
 DevelopingDeveloping- low income, agricultural based economy, - low income, agricultural based economy, rapid growth of population.rapid growth of population.
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 Japan a case Japan a case study…study…
 Demographic Demographic
 transitiontransition
 Zero population Zero population
 Growth?Growth?
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Concerns about Concerns about PopulationPopulation
 What will be the world human population What will be the world human population in the next 10 years? What about by in the next 10 years? What about by 2050?2050?
 What is the Planet’s Human Carrying What is the Planet’s Human Carrying Capacity? How have we been able to Capacity? How have we been able to maintain exponential growth for so long? maintain exponential growth for so long? When did it begin?When did it begin? The Industrial RevolutionThe Industrial Revolution The Green RevolutionThe Green Revolution The Genetic RevolutionThe Genetic Revolution
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