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Population EcologyPopulation Ecology is the study of thegrowth,
abundance, and distribution of

populations.

Population abundance and distribution aredescribed by the
terms:

size, density, dispersion, age structure and

survivorship curves.
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1. The size of a population,symbolically represented by N, is
the

total number of individuals in the

population. 2. The density of a population is the

total number of individuals per areaor volume occupied. There
may be

100 buffalo/km2 or 100mosquitos/m3.

3. Dispersion describes howindividuals in a population are

distributed. They may be clumped(like humans in cities), uniform
(liketrees in an orchard), or random (like

trees in some forests).
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4. Age Structureis a description of the number of individuals of
each age

** A pyramid-shaped age structure diagram indicates a rapidly
growing young population.

** An age structure diagram with equal length tiers indicates a
stable population or ZPG.
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Survivorship Curvesdescribe how mortality (death) of individuals
vary during

their lifetimes.

Type I most individuals survive to middle age, after that
mortality is high.

Type II length of survivorship is random, death is likely at any
age.

Type III most individuals die young, few live long enough to
reproduce.

Type I

HumansType II

Squirrels

Type IIIOysters

Relative Age
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Population Growth

is described by the following terms:

Biotic PotentialCarrying CapacityLimiting Factors

Migration
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The Biotic Potentialis the maximum growth rate of a population
under ideal

conditions, with an unlimited food supply and without anygrowth
restrictions.

The following factors contribute to thebiotic potential of a
species.

1. Age at Reproductive Maturity

2. Clutch Size (Number of Offspring)

3. Frequency of Reproduction

4. Reproductive Lifetime

5. Survivorship of Offspring toReproductive Maturity
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The Carrying Capacity

The Carrying Capacity is themaximum number of individuals of
apopulation that can be sustained by a

particular environment. Once apopulation reaches its
carryingcapacity it usually establishes a

Steady State. A Steady State is a

stable condition that exists whenthere is no change to a
population

over time or in which a change in onedirection is continually
balanced by

change in another.


	
8/7/2019 Populations PPT Ch 19 1

9/20

Limiting Factorsare elements that prevent a population from

attaining its biotic potential.

The Two Types of Limiting Factorsare:

1. Density-Dependent Factors2. Density-Independent Factors


	
8/7/2019 Populations PPT Ch 19 1

10/20

Density-Dependent Factors

1. Density-Dependent are factorswhich become more intense
aspopulation density increases.

Examples include: competitionfor resources, predation, and
the

toxic effect of waste products.
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Density-IndependentFactors

2. Density-Independent arefactors which occur

independently of populations.

Examples include: NaturalDisasters (earthquakes, fires,etc) and
climate extremes

(droughts, frosts, etc).


	
8/7/2019 Populations PPT Ch 19 1

12/20

Dangers of Small

Populations If the population is too small,problems can
occur

Natural disasters wipe the entirepopulation out

Inbreeding

Genetic problemsLess diversity
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Migration

Migration can affect populationgrowth as well

Immigration is individuals going intoa population

Emigration is individuals exiting a

population.
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The following Equation is used todescribe population growth.

births deaths

N

r = reproductive rateN = population size

Example: What is growth rate of apopulation?

N = 1,000 had 60 births and 10 deaths

(60-10)/1000 = 0.05 per year

r =

When r is maximum (the biotic potential) it is called the
Intrinsic rate. Whendeaths exceed births, r will be negative and
the population size will decrease.

When births and deaths are equal the growth rate is zero or ZPG.
(ZeroPopulation Growth)
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Growth Patterns of

Populations

1. Exponential Growth

(J-shaped) 2. Logistic Growth

(S-shaped)
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Exponential Growthoccurs whenever the reproductive rate is
greater than

zero

On a graphwhere

population sizeis plotted

against time, aplot of

exponentialgrowth risesquickly, forming

a J-shaped

curve.
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Logistic Growthoccurs when limiting factors restrict the size of
he

population to the Carrying Capacity (K) of the Habitat.A plot of
Logistic Growth forms a S-shaped (or sigmoid)

curve.
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Human Population Growth

~500,000 years ago

Homo sapiens

Hunter gatherers

10,000 years ago

Agricultural Revolution (farming)

Less deaths, more births

Population ExplosionHumans are reproducing at a fast

exponential rate.

l i h
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Human Population Growth1,000 years ago the Human Population
began

Exponential GrowthThe following factors made Exponential
Growth

possible:

1. Increases in food supply increase bydomesticating Plants and
Animals.. Otherincreases result from the advancements made
byindustrial and scientific technologies.

2. Reduction in Diseases Advances in Medicine.

3. Reduction in Human Wastes Development ofwater purification
and sewage systems.

4. Expansion and improvement of Habitats

refrigeration, better housing, warmer clothing,heating systems,
etc
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