Unit: Ecology
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Ecology

- Scientific study of interactions between 



 and 




   their 



.

Levels of 

- Species = organisms that can 


 and produce 



Organization

  





- Population = group of organisms that belong to the same  

    




  living together




- Community = different 



 living together




- Ecosystem = Collection of all the 



 (living




  organisms) and 




 (nonliving things) in a 

- Biome = group of 



 that have similar 

 
 

  & 




- Biosphere = The layer of 
, 

, and 


 that 
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  is home to all living things

Energy Flow

- Sunlight is the main source of 


 for life on Earth





- Producers are also called 


 because 






- During 



, producers use 

    as an 



   energy source.




- During 



, prokaryote producers use                  



  as an energy source.
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- Consumers are also called 



 because 



· 


 eat only plants.

· 


 eat animals.

· 


 eat both plants and animals.

· 


 eat plant and animal remains and other dead matter (ex. mites, earthworms, snails & crabs).

· 


 break down dead organisms into smaller compounds (ex. Bacteria and fungi).

Trophic Levels
- Trophic levels are the feeding levels which show how 






  through an ecosystem.




1) Energy Pyramids




- Shows the amount of 


 at each trophic level.




- Each consumer depends on 






.
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- 10% RULE:

· Only 

 of the energy available in one trophic level is transferred to organisms at the next trophic level.

· This is because much of the energy is used for 


: respiration, movement & reproduction 

2) Food Chains
- A food chain is a model that shows a sequence of 




- Each step in the chain is a 




- Arrow shows 
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*On your own, create a possible food chain with at least five trophic levels:
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3) Food Web




- A food web shows a 











- An organism may have 

 feeding relationships




- A food web links 





     in an ecosystem
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- In the food web below, identify at least three food chains by drawing 



arrows to show energy flow:

Cycles of matter
- Unlike the one-way flow of energy, matter is 


 




  within and between 



.

- Matter can cycle because biological systems do not use up matter, 

  they 


 it.

- Matter is assembled into living tissue or passed out of the body as 

  waste products.
- A 





 is the movement of elements, 

  chemical compounds and other matter through the ecosystem.
1) [image: image20.png]arbohydrates + Oxygen

PHOTOSYNTHESIS IN PLANTS



[image: image21.png]Bacterial Cell

S -
Hydrogen sulfide and oxygen
combine, forming sulfur compounds.
Y U

—=Chemical Energy=—"
=bne oY=

'r/* -~ /
Cells make carbohydrates using /
N carbon dioxide from sea water.
Deep-Sea o A
Vent

CHEMOSYNTHESIS IN SULFUR BACTERIA



Water Cycle
- Evaporation: the process by which water changes from 



- Transpiration: 



 from the leaves of plants

- Precipitation: when water returns to Earth’s surface in the form of 
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2) Carbon Cycle




- 





 and 



 recycle carbon between 



 and 



.

- Ways carbon enters the atmosphere:

· Respiration

· Human activity (






)

· Volcanic activity

· Decomposition of organic matter

- Ways carbon is used:

· Photosynthesis to make 



 that get eaten and pass through the food web
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3) Nitrogen Cycle
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- Ways nitrogen enters the atmosphere:

· Denitrification: Soil bacteria convert nitrates into 









- Ways nitrogen is used:

· Nitrogen fixation: bacteria convert 



 into 

    


 allowing producers to use it

· Producers use it to make 
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Consumers eat producers and use their 


 to make their own 



4) Phosphorous Cycle
- Phosphate does not enter the atmosphere.

- It cycles between 


 and the 

.

- Organic phosphate moves through the food web, from producers to consumers, and to the rest of the ecosystem.

- It forms 

 and 

!
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*Questions:

1) Why are 

decomposers important 

in an ecosystem?

2) Why are 

producers important 

in an ecosystem?

Climate

- Climate is a key 



 that affects the biosphere
· Climate is the 







· Average 



· Average 



· Relative 



· Key factors shape an area’s climate:
· Earth has three main climate zones 
·  


 ( the far northern and southern reaches of Earth, where the temperature is typically cold and often below freezing
·  


 ( surrounds the equator and is characterized by warm, moist conditions
·  


 ( located in the broad area lying between the polar and tropical climate zones; experience summer and winter seasons of about equal length
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Structure of an
- Ecosystems have many components:
Ecosystem

 
1) Biotic Factors - All of the 


 things an organism 



    interacts with 






2) Abiotic Factors - 


 parts of an ecosystem (climate,   


    wind, nutrient availability, sunlight)

3) Habitat – place where an organism 


 (includes    

    biotic and abiotic factors)
4) Niche – includes all of the things an organism needs for   

,   

    


 and 



 (survival) 


- No 



 can share the same niche in the 
  same habitat. 

Community 

- Competition = organisms trying to use 


 in the same Interactions

  place and at the same time
·   


 competition: within the  

 species
·  


 competition: between two 

           species


- Predation = one organism feeds on another

· Prey = what is being hunted
· Predator = what is hunting for food
· As population of prey 

, there will be a corresponding 

   

 in predator population and vice versa
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· Prey and predator species 
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- Symbiosis = a biological relationship where organisms of 



  live in a close association
· Mutualism = 







· Ex. Ants care for aphids and protect them from predators.  Aphids produce a sweet liquid that the ant drinks.

· Commensalism = one species 


; one species is 




· Ex. Orchid benefits from its perch in the tree as it absorbs water and minerals from rainwater and runoff, but the tree is not affected.

· Parasitism = one species 


   ; one species is 

   
· Ex. A tick feeds on the blood of its hosts and may also carry disease-causing microorganisms.

Ecological 

- Series of 



 changes that occurs in a community 

Succession

  over time
- Can result from 


 changes over time or by natural disturbance caused by 


 (clearing forests)

1) 






 = succession that occurs where no 


 exists (Ex. Ecosystem destroyed by volcanic eruption)
a. Begins with the arrival of a 




.

· A pioneer species is the 






 and change the environment so that it becomes habitable for other species to live.

· Ex. Bare rock broken down by 

 (algae & fungus) – beginning of 





b. 



 are established next (intermediate communities)

· Gradually replace 





· Ex. Small flowers and shrubs replacing lichens.
c. 



 gradually replace seral   communities

· The final stage of succession (most stable)
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2)   






 = succession following a disturbance that destroys a community 








Types of
- Biomes are defined by a unique set of 



 - particularly 
Biomes
  

 - and a characteristic assemblage of 



.

1) Terrestrial (


)



- Tropical Rain Forest





- Tundra





- Taiga (boreal forest)





- Desert


- Temperate deciduous forest





- Grassland
2) Aquatic (



)




- Saltwater (

)




- Freshwater (







)
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How Populations
- 



 is the number of individuals that live in a defined Grow


  area.









 = population density

Ex. 200 deer live in a 10 square kilometer area. What would the   population density be?




- There are four factors that affect the size of a population:





1)   









2)   










3)   










4)   





- Exponential Growth vs. Logistic Growth
1) Exponential Growth

· Rapid population increase due to 




·   


 curve
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·  
    phase = initial period of 

 growth
·  


 phase  = period of 

 growth when population repeatedly 


 in size
2) Logistic Growth

· When a population’s growth slows or stops following a period of exponential growth
· S-shaped curve
· Carrying capacity = 





 that an environment can support
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- Ecological factors limit population growth
· A limiting factor is a factor that causes population growth to decrease; keeps populations size down
· Two types of limiting factors:

· Depends on 




( 









)
· Most greatly affects 






· Ex: disease, competition, parasites, predation
· Affect all population 





· Ex: abiotic factors such as temperature, natural disasters, habitat disruption
Biodiversity   
- Biological diversity, or biodiversity, is the 



 of the genetically based 






 in the biosphere.

Types of              
1) 




 includes the variety of 


, 
Biodiversity




, and 




 in the living 
world.

2) 




 is the number of different species in the biosphere
3) 




 is the sum total of all the different forms of 





 carried by all organisms living on Earth today

Importance    
- Species of many kinds have provided us with:

Threats to 

- Human activity can reduce biodiversity by:

Biodiversity


- altering 







- hunting species to 




- introducing 








- introducing 








                        
- results in: 

                          

- more 






                          

- Disruption of 





Introduced 

- 




 can disrupt stable relationships in an 
Species

  ecosystem




- An introduced species is one that is brought to an ecosystem by 






  either 


 or 








- Introduced species often become 




 

  because they 





· They are able to reproduce rapidly in the new environment because it lacks 



 and 



 that 









- Invasive species may 








- Many non-native species 



 against native species for resources (food, shelter, etc.) 

- Invasive species often push out 







Conservation 
- Wise management of natural resources, including preservation of 

Goals


   habitats and wildlife.

Other areas of

Global Concern:

Ozone depletion
- The ozone layer absorbs 

 rays before they reach Earth


- UV exposure can: 


- Holes in the ozone layer could be caused by gases called 
  
 , which were used in various products (aerosol cans)

Climate Change
- All life on Earth depends on climate conditions such as 






. 

- The term used to describe the 


 in the average 



 of the biosphere is 




. 

- One sign of global warming is 






.

- Hypothesis: Warming is related to 




   that add 

 and other 




 to the atmosphere.
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Sawtooth curve:








