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Life Takes Place in Populations

ÁPopulation

É group of individuals of same species in 

same area at same time

Árely on same resources

Áinteract

Áinterbreed

loss of habitat, predation, climatic changes affecting food availability

Population Dynamics

ÁComplex interaction of biotic & abiotic

influences

Decline of Northern Pintail

First, you need to measure 

density & dispersion

To answer:

What environmental 

factors affect a 

population?

Population Ecology

Ástudy of populations in relation to 

environment

Áenvironmental influences on population 

density & distribution, age structure, 

and variations in population size

Characterizing a Population

ÁDescribing a population

É population range

É pattern of spacing

Ádensity

É size of population

1937

1943
1951

1958
1961

1960
19651964

1966 1970

1970

1956

Immigration
from Africa

~1900

Equator

range

density



Colonie High AP Biology DeMarco/Goldberg

Population Range

ÁGeographical limitations

É biotic & abiotic factors

Áfood, predators, temperature, rainfall, etc.

É habitat

adapted to polar region adapted to rainforest

Changes in Range

ÁRange expansions & contractions

É changing environment 

Woodlands

Grassland, chaparral,
and desert scrub

15,000 years ago
glacial period

Alpine tundra

Spruce-fir forests

Mixed conifer forest
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Present
Alpine tundra

Spruce-fir forests

Mixed conifer forest

Woodlands

Grassland,
chaparral, and

desert scrub

result of competition

At Risk Populations

ÁEndangered species

É limitations to range / habitat

Áplaces species at risk

Socorro 
isopod

Devilôs hole
pupfish

Iriomote cat

Northern white rhinoceros

New Guinea
tree 

kangaroo

Iiwi
Hawaiian

bird

Catalina 
Island

mahogany
tree

difficult to count a moving target

Measuring Population Density

ÁHow do we measure how many 

individuals in a population?

É number of individuals in an area

Émark & recapture methods

sampling populations

Population Spacing
ÁDispersal patterns within a population

uniform

random

clumped

Provides insight into the 

environmental associations 

& social interactions of 

individuals in population

Population Size

ÁChanges to 

population size

É adding & removing 

individuals from a 

population

Ábirth

Ádeath

Áimmigration

Áemigration

http://www.goldiesroom.org/Shockwave_Pages/070--Habitat Fragmenation.htm
http://www.goldiesroom.org/Shockwave_Pages/070--Habitat Fragmenation.htm


Colonie High AP Biology DeMarco/Goldberg

Population Growth Rates

ÁFactors affecting population growth rate

É sex ratio

Áhow many females vs. males?

É generation time

Áat what age do females reproduce?

É age structure

Áhow females at reproductive age in cohort?

Demography

ÁFactors that affect growth & decline of 

populations

É vital statistics & how they change over time

females males

Life table

Survivorship Curves
ÁGraphic representation of life table

Belding ground squirrel

The relatively straight lines of the plots indicate relatively constant rates of 

death; however, males have a lower survival rate overall than females.

Survivorship Curves

ÁGeneralized strategies
What do these graphs 

tell about survival & 

strategy of a species?
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Trade-offs: Survival vs. Reproduction

ÁThe cost of reproduction

É increase reproduction may decrease survival

Áinvestment per offspring

Áreproductive events per lifetime

Áage at first reproduction

Natural 

selection favors 

a life history 

that maximizes 

lifetime

reproductive 

success 

Parental Survival

Kestrel Falcons:

The cost of larger 

broods to both male 

& female parents
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Reproductive Strategies

ÁK-selected

É late reproduction

É few offspring

É invest a lot in raising offspring

Áprimates

Ácoconut

Ár-selected

É early reproduction

É many offspring

É little parental care

Áinsects

Ámany plants

K-selected

r-selected

Trade Offs
number & size of 

offspring

vs.

survival of offspring 

or parent
r-selected

K-selected

ñOf course, long before you mature, 

most of you will be eaten.ò

Population Growth

change in population = births ïdeaths

Exponential model (ideal conditions)

DN = riN
Dt

N = # of individuals

r = rate of growth

ri = intrinsic rate

t = time

d(D) = rate of change

growth increasing at constant rate

intrinsic rate = 
maximum rate of growth

every pair has 

4 offspring

every pair has 

3 offspring

Exponential Growth Rate

ÁCharacteristic of populations without 
limiting factors

É introduced to a new environment or 
rebounding from a catastrophe

African elephant

protected from hunting

Whooping crane

coming back from near extinction

Carrying Capacity

ÁCan populations continue 
to grow exponentially?

É of course NOT!

Éwhat sets limit?

ÁCarrying Capacity (K)

Émaximum population 
size that environment 
can support with no 
degradation of habitat

É not fixed; varies with 
changes in resources
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ÁMaximum 
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that environment 
can support with 
no degradation
of habitat

É varies with 
changes in 
resources
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K =

carrying

capacity

Logistic Rate of Growth

ÁCan populations continue to grow 

exponentially?
no natural controls

effect of 

natural controls

Logistic Model of Growth

Changes in Carrying Capacity

ÁPopulation cycles

É predator ïprey 

interactions

Regulation of Population Size

ÁLimiting factors

É density dependent

Áfood supply, competition

Ápredators

Ádisease

É density independent

Áabiotic factors

Èsunlight

Ètemperature

Èrainfall

Isle Royale Studies

ÁMoose population on small island in Lake Superior

wolves
starvation

winter loss

Introduced Species

ÁNon-native species
É transplanted populations grow 

exponentially in new area

É out-compete native species 
Áloss of natural controls

Álack of predators, parasites, 
competitors

É reduce diversity 

É examples
ÁAfrican honeybee

Ágypsy moth

Ázebra mussel

Ápurple loosestrife

Ásnakehead fish
kudzu

gypsy moth


