What is Ecology?

 Hierarchy of biology (fig)

 Levels of ecological investigation

 individuals

 What kinds of questions would you ask?

 Which are ecological questions?

 populations

 What kinds of questions would you ask?

 communities

 What kinds of questions would you ask?

 ecosystems

 What kinds of questions would you ask?

What is Environmental Science?

What do you think the most critical environmental problem facing our planet is?

George Bush

Deplete ozone

Polluation

Overpopulation

Deforestation

Lack of recycling

Global warming

Depleting water resources

Loss of species

Apathy/frustration/lack of education

Lack of mineral resources

Biodiversity--Why are there so many species?

 how many species?  

 conditions vary on local and global scales and organisms adapt to different conditions

 Conditions-factors that are not consumed, i.e. temperature, humidity, terrestrial, aquatic

 Resources are consumed or used, i.e., light for a plant, food items

What is the relationship between Ecology and Evolution?

 Ecology: explains abundance and distribution of organisms in terms of interactions with other organisms and the environment. 
 Evolution:  change in gene frequencies over time
 Natural Selection:  differential reproduction and survival of individuals that results in elimination of maladaptive traits from a population.  Operates on an ecological time scale with consequences on evolutionary time scale
How does natural selection work according to Darwin?

 organisms in a population vary

 some of this variation is heritable

 more offspring are produced each generation than can be supported by the environment; or all populations have potential to populate whole earth

 some individuals, because of their physical or behavioral traits, have a higher chance of surviving and reproducing than other individuals in the same population 
 the number of descendents depend on the interaction of the individual and its abiotic and biotic environment
Key points about natural selection and adaptations:

 genetic and phenotypic variation is present in most populations (Fig. 8.10)

 adaptation can occur rapidly (Fig 8.26)

 organisms are adapted to past environment

Why are there so many species?  

 physical environments vary and organisms are adapted to their environments

 biotic environments, i.e., resources vary  

CLIMATE/TERRESTRIAL ENVIRONMENTS:  
 input of solar energy varies from poles to equator 

 
input greater at equator than poles due to angle that sun strikes earth (fig. 2.4)   angle of incidence demo
 
results in warm tropics and frozen poles

 [image: image1.jpg]i




 tropics are within tropic and cancer and Capricorn

 global heat distribution determines rainfall patterns:  

 hot air expands, becomes less dense and rises; cool air compresses and sinks (Fig 2.5)

 
as air rises it cools: adiabatic rate of cooling: 10 C per kilometer.

 cool air holds less water, so as it cools rain falls: lots of rain around equator 

 
cooled equatorial air then moves pole ward-until it descends around 30 degrees latitude. 

 
as it falls, it warms and can hold more moisture-results in very dry conditions at 30 degrees north and south latitude


 mountain ranges influence temperature and rainfall:

 
adiabatic rate is 10 C per kilometer in dry air

 
adiabatic rate is 6 C per kilometer in moist air

 
same thing happens on a local scale as on the planetary scale described above

 
where is a rainforest in the U.S.? N.W. coastal western slopes  (earth) USAvegetation sat image.jpg
 these patterns results in different vegetation types in different locations: BIOMES

 
temperature and moisture good predictors of ecosystems or biomes at global level

 what is the relationship between rainfall, temperature and biomes?

 
vegetations maps are interchangeable with climate maps

       Know biomes of the world--and where they are

 Local variation in climate

 variable at local scale i.e., topography

cold air drainages--don't let this confuse you with elevation gradient


water very dependent on topography; i.e., buffalo wallows, riparian areas vs. hillsides--don't let this confuse you with weather patterns

 microhabitats--under a log the physical conditions are very different than on the forest floor (cooler, wetter, less solar energy)

