
POPULATION 
DYNAMICS

Can populations grow 
and never stop 

growing?



Characteristics 
of 

Populations



Population 

Group of organisms of the same species 

that live in the 

same area.

https://pixabay.com/en/elephant-herd-of-elephants-279505/


Population density 

def: Number of individuals per unit area

If a population has:
 abundant space 
 abundant food
 protected from predators
 protected from disease

the population will grow exponentially. 



Exponential growth 

Occurs when individuals of population reproduce at 
constant rate— see graph of bacteria growth (j-shaped)

https://pixabay.com/en/koli-bacteria-escherichia-coli-123081/


Logistic growth 

As resources become less available, the population 
growth rate slows or stops (s-shaped)



Carrying capacity 

The number of organisms of one 
species that can be supported in an 
environment



Density-Dependent Limiting Factors

Factors related to density of population



Competition

Organisms compete 

for food, water, 

space, sunlight & 

essentials.

https://pixabay.com/en/bear-brown-bear-ursus-arctos-water-371352/


Predation

Population control 

caused by predator-
prey relationship

https://pixabay.com/en/mongolian-wolf-threatening-food-984895/


Parasitism and Disease

Robs organisms of nourishment

https://pixabay.com/en/cayenne-tick-tick-male-dorsal-view-542169/


Density-Independent Limiting Factors

Effects population no matter the size

• Unusual weather- drought

• Seasonal cycles

• Natural disasters- volcanic 

eruptions, fires, floods

• Human activities-clear-cutting 

forests, damming rivers



Human Population

How are humans 
different from other 

populations?



Demography 

Study of information 

about human 

populations

https://pixabay.com/en/human-audience-mass-people-334110/


Birthrate

Number of live births per 1000 people in a 
year

Death rate

Number of deaths per 1000 people in a year

Birthrate- Death rate = Population Growth Rate (PGR)



Age structure

Refers to the number of people at each different age 
level- info is shown in age graph.

https://pixabay.com/en/birth-child-baby-newborn-hand-466140/
https://pixabay.com/en/fashion-portrait-face-model-1107721/
https://pixabay.com/en/woman-old-senior-female-elderly-1031000/






*When large amount of population is children, 
population is experiencing rapid growth. When 
there are more adults than children, the population 
is declining. When the amount of people in 
different age level is equal, population is stable.



Human activities that affect the 
biosphere are:

 Hunting and Gathering— scientists hypothesize that 
humans who  arrived to N. America 12,000 years ago 
caused a major mass extinction of animals (i.e. wooly 
mammoth, saber-tooth tigers)

 Agriculture— humans began practice of farming, 
which included growing fruit, veggies and grains and 
raising animals.



 Industrial growth— human society was 
transformed by the Industrial Revolution which 
added machines and factories to civilization. As a 
result, pollution became a problem.

 Urban development— as cities became crowded 
people moved to suburbs, which causes stress on 
plant and animal population.



Immigration & Emigration 
Immigration Emigration

 A population may grow if 
individuals move into an area 
from elsewhere.

 A huge crop of acorns in an 
oak grove could result in an 
influx or immigration of 
squirrels.

 A population may decrease in 
size if individuals move out of 
the population’s range.

 A shortage of acorns the next 
year could result in 
individuals leaving or 
emigrating from an area.



Renewable 
and 

Nonrenewable Resources

How do sustainable use 
programs protect 

ecosystems?



Renewable resource 

Resources that can regenerate 

if they are alive or can be 

replaced by biogeochemical 

cycles if they are non-living 

(not necessarily unlimited 

— can easily become limited by 

overuse) ex. trees and water.

https://pixabay.com/en/lake-water-tree-landscape-scenery-65443/


Nonrenewable resource

Resources that cannot be 

replenished by natural 

processes ex. fossil fuels, coal,

oil and natural gas 

https://pixabay.com/en/coal-briquette-black-471903/


Sustainable development 

A way of using natural resources 
without depleting them or causing 
long-term environmental harm



Resource Type Issue
Sustainable 

Development

Land Soil is 

renewable

Plowing land removed roots 

that held soil in place  

increasing soil erosion-losing 

topsoil turning once 

productive areas into desert

 contour plowing 

reduces erosion

 leaving stems and 

roots

Forest Some are 

renewable

Some are 

Non-

renewable

Deforestation leads to severe 

soil erosion preventing 

regrowth of trees. Old-

growth forests take centuries 

to grow back- logging causes 

loss of species.

 Forest management

 Tree farms

Fishery Renewable

but now

loss of

species

Overfishing-between 1950 

-1990’s fish caught went

from 19 million tons to 

over 90 million tons

-species began to shrink

 Guidelines for 

commercial fishing

 Agriculture raising 

fish to eat



Resource Type Issue
Sustainable 

Development

Air Renewable Smog from automobile 

exhausts and industrial 

emissions. Burning of  fossil 

fuels release pollutants 

causing health problems 

after long exposure. Acid 

rain.

 Emission control 

standards

 Clean-air 

regulations

 Electric cars

Fresh-

Water

Renewable 

but limited

Pollution threatens water 

supplies- improperly 

discarded chemicals, land-

falls seep into 

groundwater, sewage that is 

untreated.

 Water conservation

 Water treatment 

plants



Biodiversity



Biodiversity

The total of all the variety of 
organisms in a specific area—
includes:

Ecosystem diversity— variety of 
habitats, communities, and ecological 
processes in the living world.



Species diversity— number of 
different species in the biosphere 
approximately 1.5 million species are 
accounted for

Genetic diversity— sum total of all 
different forms of genetic information 
carried by all living organisms. 



* Biodiversity brings stability to an 
ecosystem—species depend on one 
another for survival. Also provides 
humans with foods, industrial 
products and medicines.



Threats to Biodiversity

Extinction— occurs when a species 
disappears from all or part of its range.

Endangered species— species whose 
population size is declining, losing 
genetic diversity



Habitat fragmentation — land development 
separates ecosystems into pieces cutting off 
species from their habitat

Habitat degradation — damage to habitats 
caused by air, water or land pollution

Invasive species — species introduced to 
new habitats that lack parasites or predators 
for population control



Conservation of Biodiversity

Habitat corridors — protected strips of land 
to allow organisms to move freely from one 
wilderness area to another.



Reintroduction programs— taking 
endangered species- breed and raise 
them in protected habitats.

Sustainable Use— allows people to use 
resources without harming the 
environment.


