BIOMES

(Unit Plan by Mary Ann Decker)

August, 2008

PSU: Life Science for Elementary Educators

OBJECTIVES:  

1. SC.05.LS.05:  Describe the relationship between characteristics of specific habitats and the organisms that live there.

2. SC.05.LS.05.05:  Describe the living and nonliving resources in a specific habitat and the adaptations of organisms to that habitat.

3. SC.05.LS.06.02:  Identify conditions that might cause a species to become endangered or extinct.

SUPPLIES:

Seeds: $2

Soil Mediums: (sand, gravel, planting soil) $10

Containers: (for mediums and animals) $10 (one time cost)

Fish:  $2

Insects: $2

Pictures of other plants/animals: free on internet

Salt: $1

Heat Lamp: $20 (one time cost)

Refrigerator: already in class

Magnifying glasses: in science supplies

TIME:  

45 minutes: Introduction, initial planting, hypothesis

90 minutes: Research, work on biome poster/slide show

45 minutes: observe plants, present poster/slide show, discuss observations, analyze   

results

45 minutes: observe two animals, record and share observations, analyze results, apply to 

biome knowledge

45 minutes: research to find 2 animals and 2 plants that belong in each group’s biome, list 

characteristics that allow them to survive in this biome

45 minutes: Wrap up, share animal/plant research, assessment questions

PREPARATION:

1. Before first class, set up supplies for each group’s biome experiment (seeds, soil medium, container).  Split class into groups based on how many biomes you will research.

2. Before second class, print a research page and guidelines for each group.  Have resources for research (printed material, internet sites, etc.) ready.

3. Before fifth class, get fish and insects.  Put these into individual containers so groups can observe.  Have magnifying glasses ready.

4. Before sixth class, have resources for plant/animal research ready.

INTRODUCTION/INFORMATION:

Biomes
The term biome means the main groups of plants and animals living in areas of certain climate patterns. It includes the way in which animals, vegetation and soil interact together. The plants and animals of that area have adapted to that environment. What plants can grow in an area is determined by the temperatures, the amount of rainfall and season in which it falls, how long the seasons are, how high above sea level the area is. Animals need food and shelter. They may eat plants, or eat animals that eat plants. The climate also helps determine which animals live in a particular place.
Some ecologists have identified about 11 different biomes in the world. However, generally speaking, 7 are agreed upon. The reason for the disagreement is that there is a zone between biomes where one blends into the other, and some ecologists think these zones are also separate biomes.
However, the seven generally accepted biomes are:
water (freshwater or ocean)
rainforest (tropical or temperate)
tundra
desert
taiga (coniferous forests)
deciduous forests

grassland
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Biomes are different according to the continent on which they occur. For example, grasslands have different names such as prairie (Nth America), pampa (Sth America), veldt or savanna (Africa), steppe (Asia). The exact plants may vary according to the continent, but they are the same kind of plant for that biome.

The animals that live in each biome are also different according to which country it is, but they will have similarities because of the habitat, food and climate.
Biomes (2002). [Online], Available: www.kidcyber.com.au
The world's biomes 

Biomes are defined as "the world's major communities, classified according to the predominant vegetation and characterized by adaptations of organisms to that particular environment" (Campbell 1996). The importance of biomes cannot be overestimated. Biomes have changed and moved many times during the history of life on Earth. More recently, human activities have drastically altered these communities. Thus, conservation and preservation of biomes should be a major concern to all. For further information, please consult the references page.

Here we group biomes into six major types:

	

Freshwater
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Marine
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Desert
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Forest
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Grassland
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Tundra



Conservation and preservation of biomes
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A coral reef surrounds an island in French Polynesia.
 


Because we share the world with many other species of plants and animals, we must consider the consequences of our actions. Over the past several decades, increasing human activity has rapidly destroyed or polluted many ecological habitats throughout the world. It is important to preserve all types of biomes as each houses many unique forms of life. However, the continued heavy exploitation of certain biomes, such as the forest, freshwater, and marine, may have more severe implications.

Forests are important as they are home to the most diverse biotic communties in the world. Hidden within these biomes are potential medicines and many thousands of unseen and undiscovered species. Also, forests have a global climate-buffering capacity, so their destruction may cause large-scale changes in global climate.

Logging has depleted many old-growth temperate forests. The increased demand for homes, paper, and other wood products have not allowed for much conservation. More recently, people have begun to realize that logging has cleared much of these forests. Wiser use of the forests and efforts to replant trees have helped to slow down the depletion of these communities.

Tropical forests have fallen victim to timber exploitation, slash and burn farming, and clearfelling for industrial use or cattle ranching, particularly in Latin America. Our increasing demand for meat products has spurred these events. For years, this destruction was occuring at a rapid rate. Over half of the world's original tropical forests are already gone. Public attention to this exploitation have helped to alleviate the problem somewhat, though many challenges are still to be faced.

The freshwater and marine biomes are probably the most important of all the biomes. Their medium, water, is a major natural resource. Water is the basis of life, it supports life, and countless species live in it for all or part of their lives. Freshwater biomes supply us with our drinking water and water for crop irrigation. The world's oceans have an even greater effect on global climate than forests do. Water has a high capacity for heat, and because the Earth is mostly covered with water, the temperature of the atmosphere is kept fairly constant and able to support life. In addition to this climate-buffering capacity, the oceans contain several billion photosynthetic plankton which account for most of the photosynthesis occuring on Earth. Without these, there might not be enough oxygen to support such a large world population and complex animal life.

Freshwater biomes have suffered mainly from pollution. Runoff containing fertilizer and other wastes and industrial dumpings enter into rivers, ponds, and lakes and tend to promote abnormally rapid algae growth. When these algae die, dead organic matter accumulates in the water. This makes the water unusable and it kills many of the organisms living in the habitat. Stricter laws have helped to slow down this thoughtless pollution.

Overfishing and pollution have threatened to make oceans into ecological disaster areas. Industrial pollutants that are dumped upstream of estuaries have rendered many marine habitats unsuitable for life. Again, tighter regulations have been used to prevent further destruction of the ocean biomes.

By educating people about the consequences of our actions, we can all gain a better understanding of how to preserve the Earth's natural biomes. The areas that have been destroyed the most will never regain their original forms, but conservation will help to keep them from getting worse.

http://www.ucmp.berkeley.edu/exhibits/biomes/index.php

The original biomes pages were created in fall 1996 by the Biomes Group, Biology 1B class, section 115, at UC Berkeley. Coral reef photo by Marguerite Gregory © 2004 California Academy of Sciences.

TERMS:

Biome

Tundra

Forest

Desert

Grassland

Tropical

Boreal

Temperate

Vegetation

Diversity

Habitat

Adaptation

Aquatic

Fresh Water

Salt Water

Estuary

Wetlands

PROCEDURES/DIRECTIONS:

1. First class:  Individually, students write a definition of the word “habitat”.  Students compare their definitions in small groups and then with the class.  Discuss habitat and biome—what biomes are students familiar with?  List the recognized biomes—show pictures of each with document camera/internet or use printed ones.  Assign a biome to each small group.  Students receive supplies to plant seeds in their simulated biome conditions.  When finished planting, students discuss what will happen to their seeds and why they think this will happen.  Each group writes in their science journal—hypothesis and what they already know about habitat/biome/seeds.  

(Possible biome groups:  

Desert: use sand and little water, use heat lamp or refrigerator

Fresh Water: use water and room temperature or refrigerator

Salt Water: use salt water and either room temperature, heat lamp, or refrigerator

Boreal Forest: soil, plenty of water and room temperature

Tropical Forest: soil, plenty of water and heat lamp

Grasslands: use soil, sparse water and either room temperature or heat lamp

Tundra: use gravel, soil, ice and put in the refrigerator

(Discuss where these biomes might be found and why—what do the heat lamp or refrigerator simulate?)

2. Second/Third Classes:  Student groups research their assigned biome, completing a research page.  Groups use this page to create a poster and/or slide show about their biome to present to the class.  Groups check their plant biome experiments and record observations so far.  

3. Fourth Class:  Present poster/slide show to class.  Observe biome plant experiments and record in journal.  Discuss observations in small groups and with whole class.  Analyze results.  

4. Fifth Class: Observe two different animals (fish and insect).  Record observations and sketch in journal.  Students share observations in small group and with whole class.  Analyze results/discuss why these two animals are different.  Relate this to the differences found in plants/animals in different biomes.

5. Sixth Class:  Biome groups identify at least 2 animals and 2 plants that belong in the group’s biome.  List characteristics that allow it to survive there.  

6. Seventh Class:  Wrap up.  Finish discussion and begin extensions if possible.  Discuss what the experiment might mean in the real world.  What limitations might biomes place on us?  What can we do to preserve biomes and their species/resources?

EXTENSIONS:

Study the biome where we live: what are the plants, animals and resources around us?  Have students research this and share with class.  Use this to bridge into conservation of our resources and our biome.  How has our development affected our local biome?  What can we do to preserve what is left?  How have humans affected other biomes?  What can we do to preserve other biomes?   (In particular, utilize resources from South Fork Water Board—free to our school—to study our water supply and waste water disposal, as an example.)

Examine your small group biome for endangered/extinct plants or animals.  What caused this species to become endangered/extinct?  If endangered, what efforts are humans making to preserve this species?  Do you think it will be enough?  What else might humans do to help?  

QUESTIONS:

1. Describe two biome types, including what each is characterized by and an example of a plant and an animal that might live there.

2. Predict the type of biome that would be found in the following places:

--Pacific Ocean coast

--northern Alaska

--Brazil

EXTENSION QUESTIONS:

1. Is your biome forest, grassland or desert?

2. What are the seasonal weather changes in your area?

3. What global and local factors influence the climate where you live?

4. Describe characteristics of plant and animal species in your area.

5. What body of water serves as the source of your tap water?

6. What are the primary agricultural crops in your area?  How easy is it to buy local produce?  What other natural resources does your area have?

7. How is your electricity generated?  Is your area rich in any less environmentally damaging energy resources?

8. Where does your garbage go?  What is the rate of recycling in your community?  Your school?  Could it be improved?

9. How is the waste water handled in your area?  Are there any problems with this?

10. What are the aquatic habitats nearest to you?  Can you name some of the species in these habitats?  What threats do these habitats face in your area?

11. How is the air quality in your area?  What are the major sources of pollution?  

(Taken from Biology: Science for Life with Physiology by Colleen Belk and Virginia Borden; p. 391-392, 400, 408, 414-418. )

ASSESSMENT

1. Assess student understanding through participation in small group and whole group discussions.  

2. Assess student grasp/application of concepts through poster or slide show content. 

3. Assess student grasp/application of concepts through student journal writings.  

Websites for fifth grade biome projects

 

Internet Resources

                        

http://www.mbgnet.net/    Missouri Botanical Garden  “What’s It Like Where You Live?”  World Biomes and Ecosystems

· Grolier online                        

· Blue Planet Biome www.blueplanet/biomes.org/index.htm A great site with links to the various biomes and the plant and animals that inhabit them.                        

· ENature.com Habitat Guides www.enature.com/outdoors/outdoors_home.asp This is organized by biome type. This site provides excellent information on the biome, its general description and photographs of the flora and fauna that inhabit it.                        

· Earth Observatory- Mission Biomes http://earthobservatory.nasa.gov/Laboratory/biome/ This site gives the average temperature, precipitation, location, and vegetation. 

· The World Biomes www.ucmp.berkley.edu/glossary/gloss5/biome/index.html Gives types and location of biomes along with soils, seasonal changes, rainfall, animals, plants, and more.                        

· A tour of Biomes http://www.cotf.edu/ete/modules/msese/earthsysflr/biomes.html This shows climograph for each biome.                        

· Major Biomes http://www.factmonster.com/ipka/A0769052.html This gives a summary and overall description of physical characteristics and life in the biomes.                        

· Major Biomes of the World www.radford.edu/~swoodwar/CLASSES/GEOG235/biomes/main.html-6K                         

· Quick Facts http://mbgnet.mobot.org/sets/ All about habitats across the globe.                        

· http://www.EnchantedLearning.com/biomes/ This site has printable pictures of plants and animals of each biome.            

· http://www.allaboutnature.com/biomes                        

· Biomes of the world- Teachers First http://www.teachersfirst.com/lessons/biomes/project.htmlIt is a good sight for teachers and students alike. It has good rubrics and lesson plans in the,” more results section”.                        

· How to read a Climograph http://www.cotf.edu/ete/modules              

· Maps www.worldbiomes.com                        

· Major air pollutants, global warming, greenhouse gas effect, ozone changes http://www.infoplease.com            

· http://users.pandora.be/educypedia/education/geographicbiomes.htm This site is good for maps of biomes, environment and population models.                        

· http://auth.grolier.com  This is a good source for natural vegetation, agriculture, population, and precipitation for each biome, but you must have a membership in order to use it. 
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