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I. Ecosystems on earth represent all biological communities and their physical 


environments. 


A. One important factor that is a major influence within ecosystems is the amount of 



sunlight each ecosystem receives.  Variations in sunlight energy substantially 



influence weather patterns and help set up specific types of ecosystems on the 



Earth. These specific ecosystems are called biomes.


1. Examples of biomes are outlined below:




a. Deserts have very arid (dry) conditions. (overhead) laser disc




i. Deserts typically have rainfalls of less than 10 centimeters a year.





ii. Temperature can fluctuate extremely in one day from below 0(C to 






above 54(C.





iii. They have specialized vegetation that can store water. 





iv. Desert animals have also adapted to survive with low amounts of 






water.





v. Desertification (a process in which deserts are formed from other wetter 






and more productive biomes) is occurring at an alarming rate.




b. Tropical rainforests are the opposite of deserts in that they are very wet 





and humid. (overhead) laser disc




i. They can receive more than 200 cm of rainfall in a year.





ii. Temperatures remain about the same all year long (about 25 (C).





iii. Large trees form canopies such that the below canopy regions do not 






receive much sunlight.





iv. Biodiversity (variety of living things) is very high in tropical forests. 






There are so many species that live in the tropics that many are still 






unidentified.




c. Chaparrals  exist in climates that have hot dry summers and mild rainy 





winters. (overhead) laser disc




i. Rainfall varies, but is usually less than 50 cm per year.





ii. Chaparrals are adapted to undergo periodic fires. 





ii. Chaparrals are usually located just inland from oceans. 




d. Savannas are grasslands. (overhead) laser disc




i.  Grasslands have substantially more rainfall than chaparrals or deserts, 






but do not receive enough precipitation to sustain large trees.





ii. Grasslands exist in areas with warm summers and very cold winters. 





iii. Animals are adapted to living in the open or in burrows in the soil.




e. Temperate forests consist of habitats with a variety of large trees. 





(overhead) laser disc




i. Rainfalls are greater than in grasslands but lower than in tropical forests.





ii. There is typically a larger variation in temperature than tropical forests.





iii. Most trees in temperate forests lose their leaves during the cold winter 






months (deciduous trees).




f. Coniferous forests have fewer species of trees than other types of forests.





i. These are found in regions having seasonal dry periods and then very 






cold periods. (overhead) laser disc




ii. The dominant plant life is conifers (evergreens), that have needles  






adapted to withstand changing seasons, drought and sub-zero 






temperatures.




g. Tundra biomes are found in the coldest regions.





i. A tundra has a layer of ground (deep) that remains virtually frozen year 






round called the permafrost. (overhead) laser disc




ii. Plant life grows very quickly in the summer months in the topsoil layer 






that thaws, and then it dies off in the winter.





iii. Much of the animal life migrates up to the tundra in the summer 






months. They do not make the tundra their permanent home.




h. Although the ocean is not usually considered a biome it occupies most of 





the Earth’s surface and provides a home to many representatives from 





each kingdom of organism. laser disc




i. Ocean ecosystems vary depending on factors such as temperature, light 





penetration, wave action, etc.


B. Interactions within ecosystems and biomes involve the following:



1. All have a one-way flow of energy. This is achieved through interweaving food 



chains, also known as a food web. (overhead)



a. Sunlight is the original source of energy and is converted to usable energy 





by producers, which are mainly plants, photosynthetic protists or 





photosynthetic bacteria (cyanobacteria called blue-green algae). These 





organisms convert sunlight energy into glucose (usable energy) through 





the process of photosynthesis (see Unit 3 above).




b. Primary consumers, which eat producers are the next level of energy users 





in a food web. 




c. Secondary consumers eat the primary consumers and tertiary consumers 





eat the secondary consumers.





i. Each level within a food web loses energy at a 10-fold rate, in order to 






compensate for that loss, each organism in an outer level must ingest 






10 times more than an organism at the previous level. For example, an 






organism that is a secondary consumer has to ingest up to 10 times 






more mass than a primary consumer in order to obtain the same 






amount of energy as the primary consumer obtained from its food 






source.





ii. Some secondary and tertiary consumers also eat producers (humans eat 






at all levels) thus forming a web of energy rather than a linear chain.




d. Decomposers are important in all food webs because they not only insure 





that there will not be a build-up of dead matter but by decaying dead 





organisms they can use up any energy left in the dead organisms. 



2. The physical environment includes many resources that cycle in each 




ecosystem such as water, and other necessary molecules within ecosystems. 




The following cycles are common and important in ecosystems. (this is 





probably all review so will skim thorough)




a. The cycle of water on earth is called the hydrologic cycle. Water remains 





chemically unchanged during this cycle. (overhead)




i. Water reaches the ground by precipitation over the land from clouds.





ii. Water then seeps into the ground and joins the ground water or it is 






added to larger reservoirs of water such as oceans or lakes.





iii. Water evaporates from the large water sources, from land, or via 






transpiration from plants and then enters the atmosphere.





iv. Water in the atmosphere condenses into clouds which then precipitates 






over land and the cycle starts again.




b. The carbon cycle is aided by the processes of photosynthesis and 





respiration and carbon changes in form throughout the cycle. (overhead)




i. Carbon dioxide in the atmosphere is cycled back to living organisms by 






producers into glucose and other organic compounds.





ii. Consumers break down the organic molecules for energy and carbon 






dioxide is released as a byproduct into the atmosphere (see Unit 3).





iii. Fires and burning of fossil fuels such as oils also contribute in releasing 






carbon dioxide into the atmosphere.





iv.  A large portion of carbon is stored in the ocean and other bodies of 






water as bicarbonate ions.  (Carbon dioxide combines with water and 






then ionizes into hydrogen ions and bicarbonate ions.  






( CO2 + H2O  ((  H+  +  HCO3- )




c. The nitrogen cycle like the carbon cycle also involves the food web and 





nitrogen changes form as it moves through the cycle. (overhead)




i.  Nitrogen from the atmosphere (N2 gas) can be fixed into usable forms 






of nitrogen through the action of nitrogen fixing bacteria found in 






roots of legumes (peas and beans) forming ammonia (NH3). 





ii. These bacteria and other organisms convert the ammonia into other 






usable forms of nitrogen;  nitrite (NO2-), nitrate (NO3-),  amino acids 






and other organic compounds.





iii. Some nitrogen in the atmosphere can be changed into nitrites and 






nitrates in electrical storms by combining the nitrogen with oxygen. 






The nitrates dissolve in rain and end up in soil.





iv. Plants (producers) can absorb ammonia, nitrite and nitrate from the 






soil.





v. The producers are eaten by consumers passing the nitrogen on. 





vi. Consumers excrete excess nitrogen by-products in their wastes. Also 






when organisms die and decay, they return ammonia and nitrate back 






into soil.





vii. Denitrifying bacteria convert usable nitrogen back into nitrogen gas 






that escapes back into the atmosphere. 




d. The phosphorus cycle is a little different in that phosphorous never leaves 





the Earth’s surface but it can change form. (overhead)




i. Phosphate is stored in rocks and soils. 





ii. Runoff from rain or other moving water dissolves phosphates in the 






water.





iii. Phosphate in water is taken up by producers (plants) for growth and 






then it enters consumers etc. 





iv. When organisms die and decay, their phosphate re-enters the soil.






v. Sedimentation (combining phosphates with dissolved metals) ultimately 






returns the phosphate back into the form of rock.  


D. Many factors affect biodiversity within ecosystems.

 

1. A population is usually defined by ecologists as an interacting group of the 




same species that use the same resources and interbreed. Population structure 




and dynamics is an important part of maintenance within an ecosystem.




(will not go into detail this time)




a. What affects a population size?





i. nutrients





ii. predator prey ratios which include parasitism





iii. disease





iv. fitness





v. All of this is contributed to by variation within the population



2. Humans have negative impacts on ecosystems. 




a. Ozone is composed of three atoms of oxygen (O3) and under normal 





conditions creates a layer in the stratosphere (miles from the Earth's 





surface).  This layer protects the Earth’s surface from the damaging effects 





of UV radiation. Intense UV radiation causes molecular and tissue damage 





and mutations in most living things. (overhead)




i. A hole has appeared over the last few decades in the ozone layer due to 






the use of chlorofluorocarbons and other atmospheric chemical 






pollutants. These bind with some of the oxygen molecules in the 






atmosphere so that they are not free to form O3.  Wind patterns over 






the Earth create a pattern of ozone distribution resulting in a hole 






(where no ozone exists) forming over Antarctica.  The result is that 






more UV light can now reach the Earth’s surface. 





ii. Ozone created at ground level from the by-products of industry 






contribute to smog. At ground level ozone is bad because it interferes 






with most animal’s respiratory systems and can also clog the stomata 






(gas openings) of plants. 




b. The greenhouse effect is resulting in global warming. This is caused by 





molecules of water, carbon dioxide, methane, ozone, and nitrous oxide 





building up around the Earth’s surface which creates a layer like a glass 





dome in the atmosphere. (overhead)




i. When the sunlight’s energy reaches the Earth it warms the Earth’s 






surface. 





ii. The earth radiates back this warmth.





iii. Normally much of this heat escapes. Enough heat remains to keep the 






temperature on Earth in a range that living organisms can survive in.





iv. Accumulated greenhouse gases are having the effect such that the 






trapped heat does not radiate out, therefore the Earth is now warmer 






than it used to be and is continuing to increase in temperature.






v. The Earth is trapping the infrared rays (electromagnetic spectrum) and 






if you think about how hot a heat lamp in a hotel bathroom gets you 






can see why this is occurring.In particular CO2 likes this wavelength. 





vi. Continually increasing CO2 and not taking back into organisms. Why?






Pollution of waters so CO2 is not taken back in with algae. Also, 






deforestation and increased amounts of CO2 in the air.




c. Acid rain is when pollutants build-up in the atmosphere combine with 





water and accumulate in rain clouds. (overhead)




i. The pollutants create sulphuric acids, hydrochloric acid, nitric acids as 






well as acidic hydrocarbons.  





ii. The first raindrops from clouds after a long dry spell are filled with 






these acid pollutants. 





iii. The pH is so low that the rain may damage or kill vegetation and 






acidifies lakes and streams, killing fish and other wildlife.




d. Natural habitat destruction for agriculture or building has resulted in large 





regions of lands being clear cut and destroyed along with the plant and 





animal life that lived on these lands.





i. This policy has led to loss of biodiversity and desertification becoming 






a severe problem. 






ii. Also, as mentioned above less areas for CO2 to be taken back onto 






Earth.

