Ecology

Populations, Biodiversity, Sustainable Use

Populations ( several organisms of the same species in living in the same area

J-curve population growth ( Population growth starts slow and then speeds up (exponential growth) 


* as population increases, rate of growth increases


* population will continue to grow exponentially as long as there are no limiting factors

S-curve population growth ( populations can’t grow forever due to limiting factors

Limiting factors ( factors that slow or control the population


Examples: predators, space, shelter, food, disease

Carrying Capacity ( the number of organisms an environment can support indefinitely


* populations tend to fluctuate (rise and and below) the carrying capacity 





J-Curve


S-Curve
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2 Types of Limiting Factors: Density Dependent & Density Independent

What is population density? The # of organisms in a population living in an area
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1. Density Dependent: the effect increases as the population increases


examples: disease, competition for space and food, predators, parasites

2. Density Independent: the effect is the same, no matter what the population size is; usually abiotic factors


examples: volcanic eruptions, storms, floods, droughts, temperature, pesticides, 


any major destruction of habitat (natural disasters)
Life History Patterns


Slow-life history




Rapid-life history

*reproduce slowly; long time to mature

* reproduce quickly; quick to mature


* few offspring in a lifetime



* many offspring in a lifetime


* long life span




* short life span


* large bodies





* small bodies


* live in a stable environment



* live in unpredictable/harsh envir.


* humans, elephants, pandas, etc.


* bacteria, flies, mosquitoes, etc.









*good for scientific experiments

Biodiversity


Biodiversity ( variety of species in a certain area

* biodiversity is highest closer to the equator

* is there more biodiversity in a corn field or a tropical rain forest? High Rock Lake or a lake in Brazil?

Importance of biodiversity

* organisms depend on each other; interdependence of food webs

* provides oxygen, carbon dioxide removal, food, genetic material for new crops and adaptations, raw materials, medicines

Loss of Biodiversity

Extinction (  species dies, genetics are gone forever


Ex: Dodo bird

Endangered ( species numbers are so low, extinction is possible

Threatened ( likely to become endangered

How are humans affecting biodiversity around the world?

Greenhouse Effect – greenhouse gases (water vapor and CO2) trap heat and help keep the earth warm.   

Global Warming - too much of theses greenhouse gases causes the earth to be too warm

* can lead to melting of polar ice caps,  rise in sea levels, damages habitats of some animals

How are we releasing excess greenhouse gases into the atmosphere?

1. burning fossil fuels which release CO2  

2. Cell respiration releasing CO2
3. Cutting down trees/plants that do photosynthesis.  Photosynthesis is the only process that removes CO2 from the atmosphere.

CFCs – chlorofluorocarbons released into the atmosphere damage the ozone layer.  The ozone layer is important to us because it absorbs many of the sun’s harmful UV rays.

Acid Rain – occurs when the pH of precipitation becomes more acidic with a pH of between 2-5

· acid rain is formed when fossil fuels are burned.  In the atmosphere, these chemicals combine with water to make sulfuric and carbonic acid.

· acid rain damages buildings, kills plant life, and damages fragile animal life including amphibian and fish eggs

Habitat Destruction – destroying organisms’ natural habitats

· reduces biodiversity, especially in the rain forests and coral reefs

Habitat Fragmentation – humans fragment a habitat by creating roads, new construction, etc. through an animal’s habitat.  This not only destroys part of their habitat, but it creates a dangerous edge effect.  Animals will come into contact with dangers along the edges of their fragmented habitat.

Habitat Degradation – damage to a habitat by pollution

Non-native (exotic) species – introducing a species into the area where it was not originally found.  Can cause problems for the native species such as competition for food, competition for habitat, and introduction of diseases

Bio-accumlation/Bio-magnification – process by which certain substances, like toxins (think DDT), become more concentrated with each link in the food chain
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Sustainable Use: How can we help?

Recycling

Conserve Non-Renewable Resources

* fossil fuels, oil, coal, natural gas

Use Renewable Resources

* solar power, wind, water, forests, crops

Take care of our environment

* use fewer pesticides, drip irrigation

Be a wise consumer

* buy products without extra plastic packaging, bring your own bags to the grocery store, buy recycled products, re-use items until they wear out

Exponential Growth





Beginning Growth





Slow Growth





Which population will have greater competition for food, space, and other resources? 





Which population will be affected more quickly by disease? By a landslide?








