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Backyard Naturalist
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	<< Everyday Explorers demonstrate hands-on exploration. 
Photos courtesy of Peter Thron, National Geographic Channel



Your Mission
Help guide the everyday exploration of your community and become a backyard naturalist! You've just been hired as a local naturalist. You'll need to prepare yourself to take groups of tourists on short nature hikes and answer their questions about area wildlife. Because naturalists are expected to know a lot about the local environment, your job requires you to become knowledgeable about local wildlife and learn how to collect and analyze biological data. This will ensure that you can answer all those tourists' questions!
Briefing

Learn About It
Your new job as a naturalist requires you to know quite a bit about your local flora and fauna. What habitats are present in your area? What types of plants and animals live in these habitats? How would a naturalist study a chosen animal or plant? It's your job to answer these questions! 
The first thing to do is to familiarize yourself with your community. eNature's ZipGuides offer free local wildlife guides. While exploring the site, generate a list of about 20 plants and 20 animals found in your area. You can either write your list down or use eNature's Online Wildlife List feature. Focus on the environment in which each animal or plant lives (such as the river, the forest, etc.) and what it needs to survive and thrive in that environment (for example, what it eats, if it needs a lot of sunlight, etc.). This environment is called a habitat, and different habitats support different types of wildlife. 
The next thing to do is find out what types of habitats exist in your region. Visit National Geographic's Geography Action! site to learn more about habitats. Make a list of the types of habitats near your house or school. 
Naturalists know a lot about local wildlife, plants, and ecosystems. In addition to being able to identify local species, they know a lot about the various characteristics of the plants and animals. Information about an animal's migration pattern, abundance in a given area, food sources, and behavior is important to scientists working to preserve wildlife. Likewise, understanding the environmental requirements of plants is important for plant conservation. As a naturalist, it is your job to learn as much as you can about the plants and animals of your region. 
Take a look at your list of local flora and fauna. Choose a species (either plant or animal) that interests you to investigate further and that you will likely be able to spot regularly. (Remember: safety for both you and your local wildlife is important, so pick a species whose study will not put you or it at risk.) This species will be the subject of your research. Brainstorm some research questions pertaining to your chosen species. For example, if you chose a plant, where does it grow? How much water does it need? What colors can it be? For an animal you might want to study its abundance in your region, its migration pattern, what it eats, etc. Try to think of questions that might be important in conservation efforts. Be sure to choose a species that you can easily identify and observe in the wild. (Hint: birds are the easiest of all animals to observe.) 
Choose one question that you'd like to answer about your chosen species. Now you're ready for field work! 
In the Field
When scientists study animals in their native habitat, they call it doing "field work." Now that you've chosen your species and your research question, you're ready to head into the field to collect your data. (Remember: Always be respectful of the environment and the wildlife it supports. If you want to take your field work beyond your own backyard, be sure to do so safely with a buddy, and with the permission of a parent, and/or teacher.) Be sure to bring along a notebook so you can record your observations. Each notebook entry should include the date and time of the entry, your location, and the weather conditions, followed by your observations. For example, if you want to know how many of a particular bird species are using a forest habitat near your home, write down how much time you spent in the area and how many birds you saw in that time. You will need to repeat your observations over several days or weeks; the longer the period of data collection the more accurate your data will be. You can use this interactive tool to type up and print your observations. And don't forget to wash your hands after a long day in the field! 
Once you have made your observations, think about how you could put them to use. Now that you have the knowledge, sharing it with others is the best way to help protect the local wildlife. The more people understand about the wildlife in their own backyards, the more likely they will want to protect it. Consider taking your parents or friends on a tour of a local area you studied, or offer to make a presentation to a local kindergarten class. 

F A M I L Y - X  F I L E S
Younger Xpeditioners: Create a "habitat guide" based on the area in which you did your field book. Your guide should contain a page devoted to each plant or animal that you choose to include. On each page, include a photograph or drawing of the plant or animal, its common name and scientific name (you can find both in the eNature ZipGuides), brief information about the species (its appearance, diet, behavior, etc.) and in what habitat it lives. Include some information about why the plant or animal is suited to that particular habitat. Share your guide with guests who visit from hometowns with different wildlife and habitats. 
Write a "concrete poem" about your chosen species. The words of the poem should form the shape of the plant or animal. 
Older Xpeditioners: Create a backyard habitat. Focusing on your chosen species, design a habitat in your backyard (or other local area) that will provide the species with food, water, cover, and a place to raise young. Use this site from the University of Maine for guidance. Draw a map of your proposed habitat and, once you have constructed it, take photos. Create a guide to your constructed habitat. The guide should include a written overview of your habitat, the map you drew, your photographs of the habitat, and information about the various plants and animals that you expect will use the habitat. Observe your habitat over time and include your observations in the guide. For example, how many and which type of animals have you seen in your habitat? Are your plants thriving? Share your guide with guests who visit from somewhere with different wildlife and habitats. 
Parents: Model for your children the value of exploring your local community. Discuss with them the importance of biodiversity. Spend some time outdoors together observing wildlife. Keep a family field notebook in which you record your family's animal and plant observations during weekly or monthly nature walks. 
Explain to your children that there are many small things we can do to enhance and protect the natural world. Encourage your children to practice "backyard conservation" and help them with activities such as planting vegetation, cleaning up green spaces, or simply setting up a bird feeder in the back yard. 
#2Your Mission
As head of the new National Geographic Climate Observation Post, you need to create a Climate Map to illustrate the world's different climate zones.
Briefing
Snow in the Sahara? Heat at the Poles? Cold tropics? Talk about disaster areas! Until now, you may have thought that the biggest climatic disaster was global warming. It's true, that's pretty hot stuff, but things could get a whole lot worse if really wacky weather began to occur. As the head of the Climate Observation Post, you'll want to make sure you know all about the world's weather, climate, and climate controls. 
There are six climate zones in the world: tropical, dry, mild, continental, polar, and high elevation. Within each zone are further distinctions that indicate a more specific type of climate. 
Now that you're ready, create your own illustrated climate map and match wits with the weather! Using the climate map as a guide, print out a world map and photographs of four of the world's climate zones. Use the photographs to illustrate your climate map, and color in the climate zones with shades that seem right to you. You might want to use blue for polar regions, for instance, or red for desert regions. 
As an Xpedition Xtra, highlight the lines of latitude on your map. What do you recognize about the climate zones and their relationship to latitude? 
F A M I L Y - X  F I L E S
Younger Xpeditioners: Think about the weather where you live. During the year, do there tend to be comfortable temperatures most of the time or extremes of hot and cold? A lot of rain or snow, or a little? Ask an older person to help you learn what the weather is like in a city or town far away. Why do you think the weather is different there? Is one of the two places far to the north or south, high in the mountains, or near an ocean? Draw two pictures of yourself, one where you live now and then another showing what you would wear or do if you lived in that other place. 
As an Xpedition Xtra, do you think there are some animals that live where you do but couldn't live in that other location? Add pictures of local animals to your two drawings.
Older Xpeditioners: Keep track of the weather for a week in your hometown and in five other cities: Cairo, Egypt; Nome, Alaska; Sydney, Australia; Moscow, Russia; and Manaus, Brazil. (Check www.nws.noaa.gov or www.weather.com for weather information.) On a world map locate all six locations. Which had the least and the most precipitation (rain or snow)? Which had the highest and lowest average daily temperatures? Identify the climate zone for each location. 
How does the climate in which you live affect how you live? Does it influence how you spend your time, like being outdoors or indoors? Does it affect what people do for a living?
Parents: Identify your climate zone. If you've ever traveled away from your home, talk to your kids about a different location's climate and weather. Discuss why some places are popular destinations for summer or winter vacations. Have you ever made a decision about whether to travel to a location based on its climate? Also, talk about how the climate might affect how you live or what you do for a living. 
Explore the positive aspects of climate and weather as well as those that are disastrous or inconvenient to human beings. Different climates encourage biodiversity, and it's important to reinforce that weather affects more than just people. For example, at certain times of the year, rain is a necessity—not a nuisance—even if a softball or soccer game gets rained out.

Lesson Plans 3-5 grades
#1 At Home Under the Cretaceous Seas – Paleoclimate Section
Overview:
Students learn that habitats meet the basic needs of animals in several ways. In Activity 1, they investigate prehistoric sea creatures to learn about their life and how they met their basic needs. In Activity 2, students research animals featured in Sea Monsters: A Prehistoric Adventure. In the Closing Activity, students build on this information to create and play a ‘bingo’ game. 
This lesson is one in a series designed to accompany the National Geographic film, Sea Monsters: A Prehistoric Adventure. It was developed and reviewed with input from scientists, teachers and museum educators. 
Connections to the Curriculum:
Science (Earth), paleontology, general science, biology, geography 
Connections to the National Geography Standards:
Geography Standard 8: "The characteristics and spatial distribution of ecosystems on Earth’s surface"
Geography Standard 17: "How to apply geography to interpret the past" 
National Science Education Standards
· Science Content Standard C: Life Science—The characteristics of organisms; Organisms and their environments 
· Science Content Standard D: earth and space science—Properties of earth materials: Fossils
Time:
Activity 1 (Habitat Needs): 20 Minutes
Activity 2 (What Swam in the Cretaceous Seas?): 40 minutes
Activity 3 (Cretaceous Seas Bingo): 60 minutes
Film (Sea Monsters: A Prehistoric Adventure): 40 minutes 
Materials Required:
· Copies of the handout: Cretaceous Seas Fact Sheet (PDF, Adobe Reader required) 
· Copies of the handout: Cretaceous Seas Bingo Pictures (PDF) 
· Copies of the handout: Cretaceous Seas Bingo Card (PDF) 
· Copies of the Glossary (PDF) (optional) 
· Internet or library resources 
· Art supplies, including markers or crayons 
· Tape or glue 
· Scissors 
· Markers (approximately 20 per student), beans, rice, plastic chips, pennies, etc. 
Objectives:
Students will: 
· learn about the term "habitat;" 
· learn about the four basic survival needs of all animals; 
· research marine animals from the Cretaceous period; 
· understand how habitats provide animals with critical elements necessary to survival; 
· collect and organize information about a prehistoric creature; 
· answer questions about prehistoric creatures; and 
· play a bingo-style game to reinforce information about prehistoric marine reptiles. 
Geographic Skills:

Acquiring Geographic Information 
Organizing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Guiding Question: Did prehistoric animals have the same habitat needs as modern animals? 
Try This First!
Share this definition: "Habitats are the natural environments of plants and animals." Ask students to brainstorm things that make up a habitat. Suggested responses: water, air, trees, rain, snow, sand, etc. Explain that the Earth has many different habitats and that each type of habitat is unique. Oceans, forests, deserts, and tundra are habitats. Rivers, lakes, and wetlands are also habitats. Even under water there can be habitats such as shallow-water or deep-water zones. A combination of many things—including temperature, soil, available food, rainfall, and geographic location—create a habitat. 
Development:
Activity 1: Habitat Needs
Students learn that a habitat satisfies basic needs necessary for an animal to survive and will research the habitat needs of modern–day animals. 
Directions:
1. Review. Write this definition of "habitat" on the board: "The place or environment where a plant or animal naturally or normally lives and grows." 
2. Brainstorm. Ask students to brainstorm four basic survival needs that all animals require from their habitat. Tip: Prompt students to think about things that are essential for survival. Four basic survival needs include: 
· Food 
· Shelter from weather and predators 
· Water 
· A place to raise young
3. Model an example. Model an example for students, e.g., 
Animal: salt water crocodile
Habitat: coastal marshes, estuaries, and shallow marine waters
Basic survival needs include: 
· Food—carnivorous (eats meat) including fish, birds, reptiles, and mammals
· Shelter from weather and predators—have camouflage and can submerge for long periods of time
· Water—provided by diet and from freshwater sources
· A place to raise young—female prepares and guards a nest until the young hatch and are released
4. Brainstorm. Ask the class to brainstorm other examples using animals they are familiar with (e.g., dog, cat, hamster, bird, horse). For each example, discuss the animal’s habitat and basic survival needs. Continue until students have grasped the concept. For an increased challenge, have students brainstorm the basic survival needs of animals from a variety of habitats (e.g., jungle, Arctic, desert, Alpine regions). 
Background Information
Habitats can undergo major transformations through natural forces such as earthquakes, volcanoes, and hurricanes. But human activity also has the capacity to alter habitats in profound ways. As habitats become threatened, we are at risk of losing the biodiversity of life on Earth, a sort of genetic "bank account" of known and unknown species that adds value to ecology, medicine, the economy, and more. What are the biggest threats to biodiversity? Just remember "HIPPO": 
· Habitat loss
· Introduced species (exotic and invasive) 
· Pollution 
· Population growth 
· Overconsumption 
Activity 2: What Swam in the Cretaceous Seas? - Paleoclimate
Students research marine animals from the Cretaceous period. 
Directions: 
1. Introduce the film. Explain to students that the basic survival needs of animals have remained basically the same over millions and millions of years. Even in prehistoric times, animals required food, shelter, water, and a place to raise their young in order to survive. In Sea Monsters: A Prehistoric Adventure students learn about sea animals and their habitat during a fascinating chapter in Earth’s history. 
View: Sea Monsters: A Prehistoric Adventure. 
2. Distribute Cretaceous Seas Fact Sheet (PDF, Adobe Reader required) to each student. 
3. Divide class into small groups. Working in small groups, students can use Internet or library resources to complete the “Cretaceous Seas Fact Sheet.” 
Suggested online resources: 
· National Geographic: Sea Monsters—A Prehistoric Adventure
· National Geographic Magazine: When Monsters Ruled the Deep
· National Geographic: Animal—Prehistoric
4. Review answers. As a class, review answers to the Cretaceous Seas Fact Sheet.
Answer Key: 
1. Tusoteuthis 
2. Hesperornis 
3. Dolichorhynchops 
4. Xiphactinus 
5. Cretoxyrhina 
6. Henodus 
7. Protostega 
8. Ammonite 
9. Tylosaurus 
10. Styxosaurus 
Closing:
Cretaceous Seas Bingo
Students create a bingo card and play a bingo game by answering the questions they researched in Activity 2. 
Directions: 
1. Distribute the Cretaceous Seas Bingo Pictures (PDF, Adobe Reader required) and Cretaceous Seas Bingo Card (PDF) to each student. One page is filled with 30 images of sea creatures, and the other is a blank card with 25 spaces. Tell students to cut out the animal picture squares and mix them up. Students should randomly select 25 animal pictures to glue or tape in each blank square. They will not use all of the pictures. 
2. Distribute markers. Each student will need approximately 20 markers to use when they are playing the bingo game. 
3. Explain game rules: 
· Students play the game individually with the bingo card they created and their completed Cretaceous Seas Fact Sheet (PDF) (Activity 2). 
· You will call out clues from the "Cretaceous Seas Fact Sheet." Players use their fact sheet to look up the correct answer. Then, they look on their bingo card for an image of the correct answer and place a marker in this space. They may place only one marker if they have more than one image of the animal. 
· Players compete to be the first to fill five spaces in a row, column, or diagonal. 
· You will continue calling out clues until a player wins and announces "Cretaceous Seas Bingo!" 
4. Start the game by asking the first question. Keep track of clues (and answers) you have used. Continue asking questions until a student announces that they have won. Check their card to make sure they have the correct answers. If one of the answers is incorrect, you should continue the game. If it is a winning bingo card, the round is over, and students should clear their cards so that a new round can begin. 
Note to Teacher 
Although habitats like deserts and rain forests are very different, together they form a complex life-support system for every living thing on the planet. The first photographs of Earth from space allowed us to see our planet for the first time as it is, a small blue sphere moving through the blackness of space. People began to use the term "Spaceship Earth" to help explain the idea that we must all work together, like the crew of a spaceship, to take care of all the habitats that make our planet home. 
· Spaceship Earth: The Mother of All Habitats
This material is based in part upon work supported by the National Science Foundation under Grant No. ESI-0514981. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author and do not necessarily reflect the views of the National Science Foundation. 
Related Links:
National Geographic Magazine: When Monsters Ruled the Deep
National Geographic Sea Monsters
National Geographic: Animals—Prehistoric
National Geographic: Animals—Animal Pictures, Facts, Habitats, Videos
National Geographic: Environment—Habitats
National Geographic: Sea Monsters—Educators
Oceans of Kansas

#2 Antarctica: A Cold Desert Ecosystem - Ecosystems
Overview:
In this lesson students will construct a rough map of Antarctic ecosystems and explore relationships among the creatures that populate them. [Note: This lesson can be adapted to focus on other regions, including the one in which you live.] 
Connections to the Curriculum:
Geography, environmental studies, science 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Time:
Two hours 
Materials Required:
· Computer with Internet access 
· Globe 
· Blank Xpeditions outline map of Antarctica 
· Crayons or markers 
· Several pieces of blue poster board 
· Scissors 
· Glue 
Objectives:
Students will 
· locate Antarctica on a globe and on a map; 
· describe and illustrate major Antarctic ecosystems; and 
· explain relationships between those ecosystems. 
Geographic Skills:
Asking Geographic Questions 
Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Locate the continent of Antarctica on the globe. Ask students to tell you what they already know about it and what they don't yet know but would like to learn. List this information on the blackboard. 
Discuss the definition of "desert"—an arid region which receives annual rainfall of 10 inches (25 centimeters) or less. 
Define the term ecosystem—a system formed by the interaction of living organisms with each other and with the physical and chemical factors of the environment in which they live. Discuss the sorts of plants and animals that are adapted to survive in deserts, and how they might function with their environment as a self-sustaining ecosystem. 
Point out on a map the continent of Antarctica. Ask students to test the definition of a desert on this continent. What makes this desert different from the Sahara in Africa? 
Development:
Present the following information about Antarctica to your students: 
· Antarctica is land that is mostly covered by ice. Ice extends into the ocean around much of Antarctica. 
· As early as 350 B.C., the Greek scholar Aristotle believed that there were two landmasses at Earth's North and South Poles. The word arctic was derived from the Greek word arkticos, or bear. Antarctica signifies the place opposite the Arctic. 
· Antarctica is the coldest, driest, and windiest continent on Earth. Antarctica is a desert. Most of the ice that covers Antarctica has been there for thousands of years. 
· Antarctica was first sighted in 1820 by explorer Fabian von Bollinghausen, who never set foot on the continent but observed it from his ship. It became a locus for seal hunters, who found a bounty of animal life in the icy waters at its margins, as well as on the Antarctic ice. 
· Nineteenth-century sailors hunted the whales which—along with fish, plankton, and other marine life—lived in Antarctic waters. Sailors spotted seals and penguins along the edge of the ice. Shipwrecked sailors and, later, scientists, found moss and fungi along the coast. Inland they found lice, mites, springtails, and wingless flies. (Your class might enjoy discussing flies that can't fly!) 
On the blackboard, list organisms mentioned in your discussion of Antarctica. Students should consult a dictionary or encyclopedia to research unfamiliar organisms. Have students group plants, animals, and fungi into the three environments they inhabit: (1) the waters near the continent, (2) the land proper, and (3) sea ice offshore. Are some organisms found in more than one of these settings? 
Divide your class into several student teams. Ask each team to cut out a blank Xpeditions outline map of Antarctica and glue it onto a piece of blue poster board. Ask the teams to identify and label the surrounding Atlantic, Pacific, and Indian Oceans. 
Next, have student teams use a green crayon or marker to color the edge of Antarctica where moss, lichens, and algae are found. These organisms are often covered by snow and ice, though several species grow within and on top of the ice. 
Ask some students on each team to write the names of organisms that live in Antarctic waters on the blue poster board surrounding the continent. Have the students draw pictures of the creatures based on illustrations in books or on the Internet, on site's such as National Geographic's SeaLab—Antarctica. Finally, have the remaining students do the same for organisms found within Antarctica's interior. 
Closing:
As a class, review the different ecosystems and review the interactions within and among them. 
Suggested Student Assessment:
Have the student teams present their maps to the class. Make sure they describe their maps in detail. Ask them questions, such as: 
· Why did you place specific creatures in certain ecosystems? 
· Why might they be better suited to live in these ecosystems, rather than in other ones? 
· Why do different life forms need different environments? 
· What are some relationships among the creatures within each ecosystem? (Example: Whales eat plankton and sometimes fish.) 
· What are some relationships connecting Antarctica's different ecosystems? (Penguins hunt in water but need land on which to bear young. For both food, and warmth, land-loving lice and mites attach themselves to swimming species like penguins or seals.) 
Student-made maps should be representative of Antarctica and should show the distribution and basic composition of that continent's ecosystems. 
Extending the Lesson:
Carry out a similar exercise with a different ecosystem. In good weather, your class could explore a nearby creek or marsh. Make a list of the various organisms living in different parts of that ecosystem. Invite a local wildlife educator to lead students in their exploration. 
Dany Ray of Washington Middle School in Cairo, Georgia, contributed classroom ideas for Standard 8. 
Related Links:
National Geographic: Geography Action! 2003—Habitats
National Geographic: SeaLab—Antarctica
World Wildlife Fund

#3 Design a Regional "Eco Park" - Ecosystems
Overview:
Students will use the Web to find out about the plants and animals that live in their local area. They will design "eco parks" containing local plants and animals. If there is time, have students extend their research into the "real world" by doing some outdoors observations near school or their homes. 
Connections to the Curriculum:
Geography, life science 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Time:
Two hours 
Materials Required:
· Computer with Internet access 
· Large pieces of construction paper 
· Colored pencils or crayons 
Objectives:
Students will 
· describe some of the plants and animals they have seen in their area, or imagine the plants and animals that might have lived there before the city was built; 
· use the Web to find out what ecoregion they live in, and take notes about this ecoregion; 
· research and answer questions about one or more natural areas near their homes; and 
· design "eco parks" for their local area. 
Geographic Skills:

Acquiring Geographic Information 
Organizing Geographic Information 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Ask students to describe some of the plants and animals they have seen around their homes. If they live in a very urban area and don't see many plants or animals, ask them to imagine what this place might have looked like before the city was built. Discuss their ideas as a class. 
Development:
Have students go to National Geographic's Wild World: Terrestrial Ecoregions site. Explain that the colors on this map show different ecoregions of the world. As defined at this Web site, an ecoregion is a geographical area with "shared ecological features, climate, and plant and animal communities." 
Ask them to click and drag a rectangle over their part of the United States to zoom in on that region. 
Have students try to pinpoint the location of their home town and click on that place. A new window will open, and they will see pictures of the landscape and vegetation in the area where they live. 
Ask students to write the name of their ecoregion at the top of a piece of paper. Under the name of the ecoregion, ask them to write words describing this area. 
Before class, locate the Web sites of one or more natural places that are relatively close to your school. For example, if you teach in urban Los Angeles, you might choose Descanso Gardens or the Santa Monica Mountains. If you're in the Chicago area, you might choose a forest preserve or a state park. If you live in a part of the country with a good deal of ecosystem variation (e.g., coastal California or a mountainous region), try to choose two or three places that are very different from each other. 
Have students go to the Web site or sites you have selected. Ask them to take notes on their papers to answer these questions: 
· What types of trees can you find here? 
· What other types of plants live here? 
· What types of animals live here? 
· What does this place look like? 
· How do people take care of and protect this place? What types of work do people do here? 
Closing:
Discuss the plants and animals students have learned about. Have they ever seen any of these species on their own? 
Suggested Student Assessment:
Have students, either in groups or individually, design a park to be located near their school. This park should contain plants and animals that could successfully live there, based on what students have learned. Students should draw their parks on large pieces of construction paper and show where different types of trees, plants, and animals will live. 
Extending the Lesson:
· If you have any grassy or "natural" areas within a short walk of your school or on school property, take the class to this area and ask them to observe the vegetation and animals there. Have them sketch their observations and write notes about what they see (e.g., "the squirrels chased each other around the tree" or "there are five large trees in this park and many smaller bushes"). As an option, use a tree identification book to help students identify the trees they see. 
· Have students go to eNature.com's Native Plant Guide to find trees, wildflowers, and other types of vegetation in their region. They should click on the type of vegetation they are looking for and then select their region from the drop-down menu. Ask them to compare the species that come up on the screen with the ones they have learned about in the main part of this lesson. 
· Take the class on a field trip to a local botanical garden, forest preserve, state park, or other natural place in your area. 
Related Links:
National Geographic: Wild World—Terrestrial Ecoregions
eNature.com

#4 Eco-Cycle: Finding the Parts of an Ecosystem - Ecosystems
Overview:
An ecosystem exists when plants and animals interact with each other and their physical environment. This lesson will use the Eco-Cycle Station to introduce students to ecosystems in Hawaii, as well as the plants and animals that make up the ecosystems. Students will seek out the key animals and plants as they read about the ecosystems. 
Connections to the Curriculum:
Geography 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Time:
Two hours 
Materials Required:
· Computer(s) with Internet access 
· Blank Xpeditions outline maps of Hawaii, one for each student 
· Crayons or colored pencils 
Objectives:
Students will 
· define terms associated with ecosystems, including desert grassland, lava field, alpine desert, rain forests, coral reef, and open forest; 
· define terms for elements that make up these ecosystems, including cattle, butterfly fish, lichens, ferns, observatories, nene goose, and feral pig; and 
· locate Mauna Kea on a map of Hawaii and color in only the island on which it can be found. 
Geographic Skills:

Acquiring Geographic Information 
Organizing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Distribute the outline maps of Hawaii to the class and explain that today you are going to discuss Hawaii. Create a list of facts students already know about Hawaii. Some responses might include references to the beach, the heat, surfing, volcanoes, pineapples, and flowers. Remind students that Hawaii is a chain of islands and explain that today, you are going to discuss Mauna Kea, which is on the largest island. Ask students to color in the big island on the map, after locating Mauna Kea. 
Development:
As a class, visit Eco-Cycle Station. The first screen will explain what ecosystems are, but you can summarize for the class that one small area can have several ecosystems, or habitats. Just before clicking through the exhibit, ask students to listen for the following words and let them know that the words will be explained online, as they look for the photos in the correct ecosystem: 
· Cattle 
· Butterfly fish 
· Lichens 
· Ferns 
· Observatories 
· Nene goose 
· Feral pig 
Closing:
Ask students what would happen to the ecosystem if one of the elements were removed. For example, if there were no cattle, what would happen to the grassland? Does the grassland need the cattle, or do the cattle need the grass? Ask the students if any of the animals they have learned about remind them of animals that they know about that live in different ecosystems? 
Suggested Student Assessment:
Working in pairs, ask students to send to the headmaster or principal the postcard that pops up at the end of virtual exhibit. In the postcard, have them pretend that they have visited one of the ecosystems. Ask them to explain what they saw, what the climate was like, and how it was different from their own habitat. 
Extending the Lesson:
Explore other habitats, in the photo galleries on the Geography Action site. 
Related Links:
National Geographic: Geography Action—Habitats
National Geographic: Xpedition Hall—Eco-Cycle Station
National Geographic: Xpeditions Atlas—Map of Hawaii

#5 Weather Complaints – Weather & Climate
Overview:
This lesson asks students to consider the weather and climate in their home region and to think about the ways in which people complain about the weather. Students will refer to a climate map to predict what the climate might be like in specified United States cities. They will then find out those cities' average temperatures and precipitation by using a weather Web site. As a final project, students will write statements that people in these cities might make to describe their weather and climate. 
Connections to the Curriculum:
Geography, social studies 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Standard 15: "How physical systems affect human systems" 
Time:
One to two hours 
Materials Required:
· Computer with Internet access 
· World climate map 
· Globe 
· Story about an extreme weather scenario temperature/precipitation chart for major U.S. cities (available online) 
Objectives:
Students will 
· describe the weather complaints they have heard other make or they have made themselves; 
· predict the weather in specified cities, based on information at a climate map; 
· use the Internet to find out the average temperatures and precipitation for these cities; 
· determine the months in which each of these cities experiences the most extreme weather, and compare that weather to the climate of their home region; and 
· write statements that people might make about the weather in their cities 
Geographic Skills:
Asking Geographic Questions 
Acquiring Geographic Information 
Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Ask students if they have ever heard people complaining about the weather or if they have ever complained about the weather themselves. What types of complaints do they hear in their area? Who tends to complain more—adults or kids? Do they always agree with their parents about whether the weather is a problem? 
Development:
Show students the world climate map, and explain to them what the colors on the map show. Also explain that average temperature decreases as latitude increases. You might want to have them look at a globe to better understand this concept. 
Point out the locations of the following cities on the map: Phoenix, Seattle, Chicago, Miami, Anchorage, and their town. Have students predict what the weather might be like in each of these cities based on what they have seen on the climate map. 
Help students find out the temperatures and precipitation for these cities in the winter and summer. They can find this information at the Weather Channel site. 
Have older students write the average high and low temperatures and precipitation for January and July on their own paper. For younger students, write the average high temperatures for January and July on the board and record the month in which each city gets the most rainfall and the amount of rainfall that occurs during this month. 
Closing:
Help students compare the cities to each other and to their own town. Have students determine the month (January or July) in which each of these cities experiences the most extreme weather (e.g., January in Anchorage or July in Phoenix). This might be open to some debate—many people consider Chicago too cold in January and too hot in July! 
Suggested Student Assessment:
Have students write statements that people might make about each city when they complain about that city's weather. For example, someone in Phoenix in July might say, "It's so hot, I can't leave my house," and someone in Seattle in January might say, "I'm so tired of all this cold rain!" 
Inform students that not everyone in these places complains about the weather, and many people like what is generally considered extreme weather or enjoy spending time indoors during periods of bad weather. There must be some good things about the extreme weather in the off-season. 
Extending the Lesson:
Have students write additional statements and/or draw pictures describing the things that they would recommend people in these cities do to make the most of their weather situations. What would students like to do in these cities if they were there when the weather wasn't ideal? 
Related Links:
National Geographic: Xpeditions Activity—Creative Climates
Weather.com
Lesson Plans Ecosystems 6-8
#1 Biodiversity
Overview:
In this lesson, students will explore the biodiversity of two National Oceanic and Atmospheric Administration (NOAA) national marine sanctuaries. Following a discussion of the term "biodiversity" and why biodiversity is important, students will take virtual trips (via video footage) to Cordell Bank National Marine Sanctuary, located off the California coast, and the Hawaiian Islands Humpback Whale National Marine Sanctuary. They will then work in groups to further explore one of the two ocean treasures, noting the types of wildlife the sanctuary supports, the importance of the ecosystem, and the threats it faces. Groups will also consider how each sanctuary's location might affect its health and long-term outlook. To conclude, the class will come back together to share their findings, and compare and contrast the two national marine sanctuaries. 
This lesson is one in a series exploring the history, biology, and ecology of the National Marine Sanctuaries. It was developed for National Geographic's Oceans for Life program, in collaboration with and with support from the National Oceanic and Atmospheric Administration. 
Connections to the Curriculum:
Geography, ecology, biology, social studies 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface"
Standard 6: "How culture and experience influence people's perceptions of places and regions"
Standard 14: "How human actions modify the physical environment"

C: Population and Ecosystems: "The number of organisms an ecosystem can support depends on the resources available and abiotic factors, such as quantity of light and water, range of temperatures, and soil composition. Given adequate biotic and abiotic resources and no disease or predators, populations (including humans) increase at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of populations in specific niches in the ecosystem."

Ocean Literacy: Essential Principles and Fundamental Concepts (PDF, Adobe Reader required) 
· Principle 5: The ocean supports a great diversity of life and ecosystems 
· Principle 6: The ocean and humans are inextricably linked 
National Science Education Standards: 
· C: Populations and Ecosystems: "A population consists of all individuals of a species that occur together at a given place and time. All populations living together and the physical factors with which they interact compose an ecosystem."
Time:
Three to four hours 
Materials Required:
· Computer with Internet access 
· Blank index cards 
· Small magnets or tape for attaching cards to the blackboard 
· Xpeditions atlas maps of California and Hawaii 
· Seating arrangement: whole-class instruction and small-group activities 
· Maximum number of students: no limit 
· Keywords: biodiversity, Cordell Bank National Marine Sanctuary, Hawaiian Islands Humpback Whale National Marine Sanctuary, marine conservation, ecosystem, populations 
· Preparation: preview video clips, print maps 
Objectives:
Students will 
· define biodiversity and ecosystem; 
· understand the importance of biodiversity to an ecosystem; 
· explore the threats to Cordell Bank and the Hawaiian Islands Humpback Whale national marine sanctuaries; and 
· consider the relationship between the location of each sanctuary and the long-term outlook for its health. 
Geographic Skills:
Asking Geographic Questions 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Explain to students that in this lesson, they will be answering the following questions: 
· What is biodiversity? 
· Why is biodiversity important? 
· How does the location of a sanctuary affect its long-term outlook? 
As a class, create working definitions for the words ecosystem and biodiversity. Brainstorm a list of the organisms found in your local ecosystem and write the list on the board. Discuss with the class the importance of biodiversity. Elicit their opinions on why biodiversity is important and in what ways preserving biodiversity enhances the life of local people. Ask students to think of any ways in which preserving biodiversity locally might have a national or global effect. Encourage them to think about the far-reaching effects of habitat destruction and species loss. Some resources to help with this discussion include: 
Loss of Diversity and Extinctions
Environmental Tourism at the Global Level
New Medicines at Risk from Biodiversity Loss
Development:
As a class, locate Cordell Bank and Hawaiian Islands Humpback Whale national marine sanctuaries on the maps. Explain that both sanctuaries were established to protect and support marine ecosystems. Have pairs of students brainstorm a list of characteristics of marine ecosystems. After five minutes, have student pairs share their answers with the class and record the list on the board or on chart paper. Show students the introductory video clip. 
Divide the class into research teams of four or five. Assign half of the teams to research Cordell Bank National Marine Sanctuary and the other half to research Hawaiian Islands Humpback Whale National Marine Sanctuary. Teams may also use the Encyclopedia of the Sanctuary for their research. Tell students to focus on the following: 
· Location of the sanctuary (have them mark it on the map) 
· Characteristics of the ecosystem the sanctuary supports (water temperature, physical geography, etc.) 
· Wildlife present in the sanctuary 
· Importance of the ecosystem in general or any particular species found in the sanctuary 
· Proximity and culture of human settlements near the sanctuary 
· Challenges facing the sanctuary, and whether or not they are human-induced 
Give each team about 20 index cards. As they research the above points, teams should use index cards to describe the oceanographic, meteorological, and physical features of the sanctuary. They should also create a card for each species found in the sanctuary, writing its name on the front and any other pertinent information about it (is it endangered? what threats does it face? is it unique to this area? what is its food source?) on the back. (These cards will be used later in a whole class activity.) Give groups about 45 minutes to an hour to complete their research. When teams have completed their research, bring the class back together and show the video interviews with sanctuary managers. Then invite teams to share their information. Have teams present their findings first for one sanctuary then the other. Instruct the students to take notes on the findings of each team. 
After each team has presented their findings, draw a large Venn diagram on the board. Using one circle to represent Cordell Bank National Marine Sanctuary and one to represent the Hawaiian Islands Humpback Whale National Marine Sanctuary, have the students place their cards on the diagram using magnets or tape. When all the cards have been placed, lead a class discussion about the results. Ask students: 
· Which aspects of the physical environment are the same in both sanctuaries? Which are different? 
· How many species are found in both sanctuaries? 
· Are there more species that are unique to one or the other sanctuary, or can many be found in both? Why do you think this is? 
· Which species can be found in both sanctuaries? Do they use the sanctuaries for different purposes (breeding, feeding, etc.)? What does this imply about the importance of the sanctuaries? 
Direct students to go back to their teams and return their species cards to them. Tell them they will now be investigating food webs. (A review of food webs can be found here.) Using their species cards, each team should create a basic food web for their sanctuary. Have each team use half of the board to arrange their cards and use arrows to show which animals eat and are eaten by others. When the food webs are complete, have students return to their seats. Ask students to consider the effects of changes to the environment or one or more species in each food web. For example, ask "What would happen if there were a sudden dying of phytoplankton in the Cordell Bank sanctuary?" Students should note that as primary producers, phytoplankton support the entire food web and the effects would be felt throughout. Help guide students in reflecting on the effects on the various levels of the food web of different changes. 
Closing:
Explain that Hawaii is the most important breeding ground for North Pacific humpbacks, and people and humpbacks are increasing their shared use of the same marine habitats. Ask students how this shared use might pose a threat to the Hawaiian Islands Humpback Whale National Marine Sanctuary's ecosystem. Another population of humpback whales, along with blue whales, visits Cordell Bank in the summer to feed on krill. How might changes in the ecosystem at Cordell Bank affect the whale population? Have groups of students explore some of the threats to these ecosystems (tourism, overfishing, destruction of habitat) and report back to the class. 
This lesson plan was prepared by the National Geographic Society under award #NA04NOS4290216 from the National Oceanic and Atmospheric Administration, U.S. Department of Commerce. The statements, findings, conclusions, and recommendations are those of the authors and do not necessarily reflect the views of the National Oceanic and Atmospheric Administration or the Department of Commerce. 
Suggested Student Assessment:
Have students write essays that provide information about one of the two sanctuaries, focusing specifically on the challenges faced by the sanctuary and the outlook for the future health of the ecosystem. Teachers or students may use this rubric for evaluation purposes.
Extending the Lesson:
· Have students research a local conservation area and prepare posters detailing the area's biodiversity, threats to its health, and importance of preservation.
· Have students use the Hotspots Explorer from Conservation International to explore biodiversity hotspots around the globe. Ask students to select three hotspots that they think are most worthy of preservation. Students should be prepared to provide convincing arguments for their choices.
· Research other national marine sanctuaries to compare and contrast their physical environments and the variety of species found in each underwater treasure. 
Related Links:
Biodiversity Hotspots
Food Chains and Webs
Loss of Diversity and Extinctions
NOAA: Cordell Bank National Marine Sanctuary
NOAA: Encyclopedia of the National Marine Sanctuaries
NOAA: Hawaiian Islands Humpback Whale National Marine Sanctuary
NOAA: National Marine Sanctuary Program
National Geographic News: Conservationists Name Nine New "Biodiversity Hotspots"
National Geographic: EdNet—Oceans for Life Community
National Geographic: Xpeditions Atlas
National Geographic: Xpeditions—Preserving Biodiversity

#2 Climate Controls
Overview:
This lesson has students consider how various parts of the world and the United States are affected by climate controls such as world air currents. They will read about climate controls and will create maps showing how these controls affect the climate in various places around the country. 
Connections to the Curriculum:
Geography, science 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Time:
Two to three hours 
Materials Required:
· Computer with Internet access 
· Wall map of the world 
· Blank Xpeditions outline map of the world (one per student) 
Objectives:
Students will 
· read and discuss the Climate Controls section of the Creative Climates activity; 
· use outline maps to label areas that might be affected by climate controls; and 
· create maps of specific places in the United States and write captions to show how each of these places might be affected by climate controls.
Geographic Skills:
Asking Geographic Questions 
Organizing Geographic Information 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Have students read the Climate Controls section of the Creative Climates activity, and hold a brief class discussion on the different types of climate controls that are mentioned, using a world wall map as a reference. 
Development:
Give each student a blank world outline map. Have them refer to the video clip of world air currents in the Family Xpeditions Xtras section of Creative Climates, and a physical world map (available at MapMachine). Ask them to mark areas on the outline map that they think might be affected by the climate controls they have read about (except for latitude, which is the obvious one). 
After students have had a chance to label some places on their own, discuss what they've done and ask them to label the following places in the United States that are definitely affected by climate controls: coastal California, California and Nevada deserts, the Rocky Mountains (and other mountain ranges). 
Closing:
Have students look carefully at their maps, and discuss the ways in which they think each of the regions they have mapped is affected by climate controls. 
Suggested Student Assessment:
Ask students to write captions to go with their maps describing the factors that control the climate in each place they have labeled. As an option, have students research one or two of these places to find out about the effects of the climate controls on vegetation, animals species, and human life in these areas. 
Extending the Lesson:
Have students look at the world climate map and predict what the weather might be like in the following cities: Juneau, Alaska; Riyadh, Saudi Arabia; St. Petersburg, Russia; and Jakarta, Indonesia. Then have them research these places on the Internet and/or in print materials to see if their predictions were accurate. Ask them to find out about each city's weather, including its temperature, precipitation, wind patterns, and seasonal variations. 
Related Links:
Envirolink
National Geographic: Xpeditions Activity—Creative Climates

#3 Photosynthesis, Trees, and the Greenhouse Effect
Overview:
In this lesson, students will study photosynthesis and then transfer their understanding of this topic to a consideration of how trees can help reduce the negative impacts of the greenhouse effect. They will read a Web page describing the greenhouse effect, carbon dioxide's role as a greenhouse gas, and the role of humans in exacerbating this effect. 
Students will also browse the Web site of an organization that sponsors tree planting programs and consider how these programs might help reduce or slow down the increase of the greenhouse effect. They will conclude by writing paragraphs telling younger kids about the benefits of trees and plants. 
Connections to the Curriculum:
Geography, life science, environmental science 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Time:
Two hours 
Materials Required:
· Computer with Internet access 
· Writing materials 
Objectives:
Students will 
· read information on the Internet concerning the greenhouse effect and tree planting programs, and answer questions about this information; and 
· write things they would tell younger kids about the benefits of trees and plants. 
Geographic Skills:

Acquiring Geographic Information 
Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Ask students if they have ever heard the advice that it's good to talk to your plants. Do they know the reason for this advice? Discuss their ideas, and explain that they will be learning some things that will help answer this question. 
Development:
Have students research photosynthesis on the Internet. Ask them to write down any words that are new to them, and answer the questions below. The following Web sites will help them get started: 
Arizona State University: What is Photosynthesis? 
PBS: Illuminating Photosynthesis 
The Photosynthesis Process 
Why Leaves Change Color 
· What is the sun's role in photosynthesis? [Answer: Plants convert the sun's energy into a sugar called glucose, which is the main source of plant nutrition.] 
· How do plants absorb carbon dioxide? [Answer: Through openings in the leaves, called stomata.] 
· What is chlorophyll, and what does it do? [Answer: It is a green pigment in the plants' chloroplasts. It traps energy from sunlight and stores it as chemical energy, which splits water molecules into hydrogen and oxygen atoms.] 
· How is glucose created? [Answer: The chemical energy is used to created glucose from the hydrogen and carbon dioxide.] 
· Why do plants release oxygen? [Answer: Because they don't need the oxygen that is created when the sunlight breaks down water molecules in the chlorophyll.] 
Discuss the reasons why plants are beneficial to people, according to this video. Also discuss the reasons why talking to plants might benefit them. 
Ask students if they have ever heard about any programs to plant trees in cities or other areas. What do they remember hearing? Do they remember what the purposes of these programs were? What benefits, including—but not limited to—the one mentioned in the video, can students think of for planting new trees in one's community? In other parts of the world? 
Have students go to the following two Web sites. At the first, they should browse the site to read about this organization's tree planting programs. At the second, they should read the entire page. 
American Forests 
What is the Greenhouse Effect? 
Have students answer these questions about the information on the Web sites, either individually or in small groups or pairs: 
· Why do we need to be concerned about the greenhouse effect? 
· How are human activities contributing to the greenhouse effect? 
· How might tree-planting programs help keep the greenhouse effect from becoming more of a problem? 
· What other benefits might tree-planting programs have? 
· One quote from the American Forests Global ReLeaf Web site is that "these trees help clean the air and water, filter polluted runoff, slow global warming and erosion, and provide habitat for wildlife." Rewrite or add to this sentence using the word "photosynthesis" and at least one other vocabulary word from the Web sites they have explored. 
Closing:
Discuss students' answers as a class. 
Suggested Student Assessment:
Ask students to imagine this scenario: 
It's a hot day, and you're hanging out at a park or other outdoor place in your town. You notice a group of kids who are a little younger than you. They're busy planting trees. You approach them and say hello. They are getting a little tired, so they sit down with you in the shade. They tell you that they are glad to be planting trees because trees are pretty and provide shade on a hot day like this. 
You know that they're right, but you also know there's more to it than that. What would you tell them about the other benefits of planting trees that you've learned about? 
Have students write what they would tell these kids. They should write at least two paragraphs, which should include: 
· at least four vocabulary words; 
· an explanation of how more trees could play a role in helping to alleviate the global warming problem; and 
· at least one example from the American Forests tree planting campaign to explain why a local tree planting initiative might be a good idea. 
Since they are writing for a slightly younger audience (kids in grades 3-5), they should be careful to make their descriptions clear. 
As an option, have students include drawings or diagrams to help illustrate what they are saying. 
Extending the Lesson:
Have students research and report on other reasons why plants and trees are beneficial. These sites will be helpful: 
Earth Day 2001 Worldwide Report 
Benefits of Trees: The National Arbor Day Foundation 
Forests (about forests in the Chesapeake Bay area, but relevant to forests elsewhere) 
Related Links:
American Forests
Cities for Climate Protection
EPA KidsSite: Greenhouse Effect
The Photosynthesis Process
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#4 Microclimate in the Schoolyard
Overview:
In this lesson, students will learn about the characteristics of prairie habitats. Students will examine the microclimate—climatic conditions in a relatively small area—in their schoolyard, and compare these conditions to those of prairie communities. They will then determine how their own ecosystem compares with and differs from prairie ecosystems. 
Connections to the Curriculum:
Geography, science, math 
Connections to the National Geography Standards:
Standard 7: "The physical processes that shape the patterns of Earth's surface" 
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
Standard 16: "The changes that occur in the meaning, use, distribution, and importance of resources" 
Time:
Three to four hours (more, if you choose to extend it) 
Materials Required:
· Computer with Internet access 
· Ruler/yardstick/meterstick (one for each group) 
· Trowel or small shovel 
· Paper towels 
· Writing materials 
Objectives:
Students will 
· demonstrate scientific observation skills; 
· describe and assess the microclimate characteristics of various stations in their schoolyard; and 
· compare and contrast the microclimate conditions in their schoolyard with the climate conditions of a prairie. 
Geographic Skills:
Asking Geographic Questions 
Acquiring Geographic Information 
Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Each type of prairie community has distinguishing characteristics. For example, the most common plants in each community are indicators, or markers, for that community. 
Ask students how they would define "climate" and "microclimate," and discuss the differences between them. Explain that climate refers to all weather conditions for a given location over a period of time while microclimate refers to climatic conditions in a relatively small area, such as their schoolyard. 
Tell students that they will be studying the characteristics of the microclimate in their schoolyard and comparing it to different types of prairie climates. 
Development:
Provide students with the information about different types of prairie habitats below. If time permits, have them briefly research different prairie habitat characteristics on their own, too, at the following Web sites: 
National Geographic: Geography Action! 2003—Habitats (Prairies) 
Missouri Botanical Gardens: Grasslands 
National Wildlife Federation: Types of Prairie 
Here are some of the basic characteristics of each type of prairie: 
Tallgrass Prairie: 
· Precipitation averages 25 to 39 inches (63.5 to 99 cm) annually—enough for moisture to be available in the subsoil all year. 
· Adequate moisture and nutrients in the soil make growing conditions very good for both native prairie plants and crops. 
· Grasses grow to an average height of over 5 feet (1.5 m), with some varieties such as big bluestem or turkeyfoot (Andropogon gerardii) reaching heights of 12 feet (3.6 m). 
· Shorter grasses and many species of flowering forbs also grow on tallgrass prairie. 
· Trees grow primarily along streams, creeks, and rivers, or riparian corridors. 
· Topsoil is very dark due to moisture, which promotes plant growth with the large amount of organic material it contains. 
Mixed Grass Prairie: 
· Precipitation averages 14 to 23 inches (35.6 to 58.4 cm) annually—enough for the subsoil to be moist for most of the year, except in very dry years, or in dry areas. 
· Topsoil is lighter in color; there is less organic material available here than on tallgrass prairies. 
· Grasses reach an average height of 2 to 4 feet (0.6 to 1.2 m). 
· Dominant grasses include little bluestem (Andropogon scoparius), Western wheatgrass (Agropyron smithii), and sideoats grama (Bouteloua curtipendula). 
· Trees are limited to riparian areas, and there are shrubs on some hillsides. 
Shortgrass Prairie: 
· Precipitation averages 10 to 15 inches (25.4 to 38.1 cm) annually—little enough that the subsoil is usually dry by late summer and plants may become dormant, reviving if there is adequate rainfall. 
· Topsoil is even lighter in color and poorer in organic matter than that of the mixed grass community. 
· Soils tend to be different from one another rather than uniform and may be considerably shallower than the soils of mixed grass and tallgrass prairie. 
· Grasses reach an average height of under 2 feet (.61 m). 
· Typical grasses here are buffalo grass (Buchloe dactyloides) and grama grass (Bouteloua sp.). 
Choose three to five areas of your schoolyard where students can examine the plants and soil. Divide the class into small groups. Explain to students that they will be doing research in the classroom for part of the time, and observing microclimate conditions at each station in the schoolyard the rest of the time (if possible, have groups work simultaneously inside and outside, and then rotate). 
Indoor groups: 
Precipitation—Have students go to World Climate and look up the average annual rainfall for their town or city. Have them record this data. 
Types of plants—Have students click on the links in the prairie descriptions above to read about and see pictures of typical prairie plants. They should browse pictures and information about prairie vegetation, including flowers and trees. [Note: If students see something in their schoolyard they do not recognize during the outside part of this lesson, have them go to National Geographic's Animals and Nature guide and enter their zip code into the U.S. Local Wildlife box in the center of the page. They will get pictures of the plants in their area to help them identify what they see.] 
Outdoor groups: 
Have one small group go to each schoolyard station. Review the procedures for each type of data collection (see below) prior to going outside. As each observation is made, data should be recorded; the class data will then be averaged for the final results. 
[Note: With younger students, you may want to keep just one class observation sheet, with the whole class moving together from station to station.] 
Types of plants—Have students look for the plants and trees they researched in the indoor part of the lesson. If they have not yet completed the indoor part of the lesson, have them sketch the vegetation they see, and try to identify them during their research. 
Height of tallest plant—Measure from the ground to the top of the plant. Note if the plant has been pruned or mown. Ideally, finding plants that have not been altered is best, but if nothing else is available, use online resources like eNature to hypothesize how tall the grass would grow if left alone. 
Soil moisture and color—Find a bare patch of soil. Fold up one paper towel until it is about the size of the student's hand. Press the paper towel to the soil. Check to see if there is moisture on the towel. (For recording this, students can quantify the moisture relative to the other stations—most moisture, least moisture, no moisture). Also, have students dig up a small amount of soil from under the surface with a trowel and test the soil moisture of this subsurface soil and compare it to their surface observation. Students should also comment about the color of the soil, describing whether they think it is light, medium, or dark, and how it differs from station to station. 
[Note: These observations will be somewhat subjective, unless you want to pair with a science teacher to measure these characteristics more precisely. For example, the science department might have a copy of a soil color chart. More information about soil can be found at the Natural Resources Conservation Service's Soil Quality Institute.] 
Have each small group go to each station and repeat observations and recording. 
If possible, repeat observations at different times of the day (morning and afternoon) and over a period of several days or weeks. The data may then be averaged for the next part of the activity. 
Determine the averages of the data for each station and record on the board. Briefly review the major characteristics common to prairies (listed at the beginning of this section). Compare students' data with prairie conditions. Which prairie community has conditions most like those you recorded? Are you in a prairie community? Why, or why not? What additional data might you need to decide? 
Closing:
Lead a discussion with students by asking the following questions: 
· What kinds of differences would we find if we made our observations over a longer period of time? In different seasons? 
· Would temperatures be different deep in the soil instead of on top of it? Would they be warmer or colder? How could we find out? 
· What factors might cause water to evaporate faster in some places? 
· Why do you think the plants in your area are so tall/short? 
· What do you think would happen to grassland areas if there were a global temperature increase or decrease? 
· Do you have any questions about your data? What else would you like to know now? 
Suggested Student Assessment:
Have students work in their groups and come up with additional questions they have about their data, and how they might go about answering these questions. Have them develop a hypothesis about one of their questions and design a detailed experiment to test it. If possible, allow students to carry out their experiments and comment on their results, and how they might have designed them differently. 
Extending the Lesson:
· Have students observe the microclimate in their own yard or near their homes and compare their observations with the data obtained at school. Discuss similarities and differences. 
· Have students research grassland climates around the world (e.g., the African savanna or the South American pampas). How are these climates similar to, and different from, the American prairie? Which type of prairie are they most like? 
This lesson is adapted from Naturescope® Kit Prairies (National Wildlife Federation®). 
Related Links:
Missouri Botanical Gardens: Grasslands
National Geographic: Geography Action! 2003—Habitats
National Wildlife Federation: Types of Prairie
Natural Resources Conservation Service: Soil Quality Institute



#5Polar Regions: Arctic Adaptations and Global Impacts
Overview:
Ocean literacy involves understanding, among other things, that the ocean supports a great diversity of life and ecosystems, and that the ocean and humans are inextricably interconnected. This lesson explores these principles through the From Sea to Shining Sea map (PDF, Adobe Reader required), using the habitat of the Beaufort Sea and other Arctic communities as examples. Students will learn about the adaptive capabilities of animals and people living in these environments, look at recent climate changes, study the effects of global warming on polar regions such as the Beaufort Sea area, and ultimately understand the interconnectedness of life in these regions with life around the world. Finally, they will learn about, and practice articulating, the message of the upcoming International Polar Year. 
Connections to the Curriculum:
Geography, life science, social studies 
Connections to the National Geography Standards:
Standard 4: "The physical and human characteristics of places"
Standard 8: "The characteristics and spatial distribution of ecosystems on earth's surface"

Ocean Literacy: Essential Principles and Fundamental Concepts (PDF, Adobe Reader required) 
· Principle 5: The ocean supports a great diversity of life and ecosystems 
· Principle 6: The ocean and humans are inextricably interconnected
National Science Education Standards
· Life Science: Populations and Ecosystems 
· Life Science: Diversity and Adaptations of Organisms
Time:
Two to three hours 
Materials Required:
· From Sea to Shining Sea map (PDF, Adobe Reader required) 
· Computers with Internet access 
· Student copies of Polar Research handout (PDF) 
· Student copies of Quick Quiz: The Arctic Regions—Show what you know! (PDF) 
· Student copies of Polar Regions: Key Vocabulary (PDF) 
· Student copies of NOAA: Global Warming FAQ 
· Student copies of "Global Warming: How Hot? How Soon?" 
Objectives:
Students will 
· identify the arctic Beaufort Sea on the From Sea to Shining Sea map (PDF, Adobe Reader required); 
· research the biological and behavioral adaptations of people, plants, and animals of the Beaufort Sea area; 
· describe the effects of global warming on Arctic areas; 
· describe how human behavior around the world is affecting this region; and 
· describe the International Polar Year, its mission, and its message. 
Geographic Skills:

Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Guiding Question: How have the people and animals living in the arctic Beaufort Sea area adapted to their extreme environments? How are these arctic dwellers interconnected with the rest of the world? 
Display the front of the From Sea to Shining Sea map (PDF, Adobe Reader required) and ask for a volunteer to identify the Arctic region, and then find the Beaufort Sea. Explain that the Beaufort Sea is a main artery of the Arctic's rich ecosystem. Read the following statements to the class, and ask them if they think the questions are True or False. Then review the answers with them. 
· Polar bears are a main predator of penguins (False. Polar bears live in the Arctic, while penguins live in the Antarctic.) 
· The North Pole spends half the year in darkness and half in light. (True) 
· The Arctic is entirely frozen, making it one of the coldest habitats on earth. (False. It's not entirely frozen, in fact its frozen area fluctuates seasonally. The Antarctic is the coldest, driest, windiest, most uninhabited continent on earth.) 
· There is an Arctic shipping shortcut between the Atlantic and Pacific Oceans that expedites water travel between Europe and Asia. (False. However, some scientists believe such a pathway could be ice-free and open for travel sometime this century.) 
· The Arctic area is considered an early warning system for climate change. (True, because of its unique environment and sensitivity to temperature change) 
· There is land beneath the North Pole that causes ice to melt in the summer months. (False. There is no land beneath the North Pole; it is a shifting pack of sea ice 6–10 feet thick that floats above the Arctic Ocean.) 
· Global warming affects the Beaufort Sea and its surrounding regions. (True. It has changed the pattern and rates of melting ice in the Arctic regions.) 
· The Arctic region hosts many species of plants and animals. (True. Although a harsh habitat, it supports a thriving ecosystem.) 
· What happens in the Arctic regions affects people around the world. (True. Students will be exploring this truism in this lesson.) 
Explain that the class will be researching human, plant, and animal life in this area, as well as recent climate changes that are affecting this particular habitat. As they do so, students will be exploring how we are all interconnected, using the Beaufort Sea environment as an example of how climate changes affect sea ice, and therefore the inhabitants of this community, and ultimately us, as well. 
As a further introduction, you may also have students explore the interactive version of the From Sea to Shining Sea map and the related thematic pages online at the Marine Conservation Biology Institute's (MCBI) website. 
Development:
Activity 1: Arctic Life Adaptability
Pair students or allow them to choose partners. Explain that the pairs will be researching a specific arctic animal, plant, or human culture indigenous to the Beaufort Sea and its surrounding arctic regions and the many ways that the organism has adapted to such harsh habitats. (Make sure students understand the following terms: behavioral adaptation and biological adaptation. See Polar Regions: Key Vocabulary (PDF, Adobe Reader required). Have each pair of students choose one of the following animals, plants, or human cultures indigenous to the Beaufort Sea area: 
· Ringed seal 
· Polar bear 
· Inupiat Eskimos 
· Athabascan Indians 
· Arctic cisco 
· Beluga Whales 
· Bowhead Whales 
· Kind Eider 
· Loons 
· Thick-billed Murres 
· Guillemots 
· Porcupine caribou 
· Albatross 
· Elephant seal 
· Fur seal 
· Arctic fox 
· Arctic Hare 
· Caribou 
· Arctic Tern 
· Puffin 
· Lichen 
· Arctic moss 
· Collared Lemming 
· Musk Ox 
· Narwhal 
· Walrus 
Have students use the Internet, beginning with the resources listed below, to research their chosen topic guided by the Polar Research handout (PDF, Adobe Reader required). Once students have completed their research and the poster described on the handout, have them share their findings with the class. 
Activity 2: Interconnectedness of Polar Regions with the Rest of the World
Pose the following questions to your students: 
· Based upon what you've learned about plant, animal, and human adaptations in the Beaufort Sea communities, how do you think global warming affects these species? 
· Does what we do in ____________ (name of students' local area) really affect the life in the Beaufort Sea area? 
· Do you think our actions affect life in other polar regions, such as Antarctica? 
· How might what happens in these polar regions affect us and others around the world? 
Have students hypothesize how what we do may affect the polar environments. Then have them brainstorm how they think these changes may ultimately affect us. Assign students to explore the following resources to get more information about how global warming is changing the Arctic life, and how these changes may subsequently affect the place where they live. 
NOAA: Global Warming FAQ
Global Warming: How Hot? How Soon? 
After discussing the two articles in class, use the information from the articles to revisit the following questions: 
· How might climate changes affect life in the Beaufort Sea area and other polar regions? 
· What is one cause of the climate changes in these areas? 
· Does what we do affect life in the Beaufort Sea area and other polar regions? How? 
· How might the happenings in polar regions, such as the Beaufort Sea area, affect us and others around the world? 
Closing:
Explain to students that scientists are trying to educate the public about the importance of polar regions, such as the Beaufort Sea area. They hope to make people aware of how their behaviors directly affect such regions, and, alternatively, how they are affected by what happens in these regions. Although polar regions are comprised of remote areas, what happens there has a profound significance for global climate and ultimately for environments, ecosystems, and human society worldwide. 
Tell students about the upcoming International Polar Year (IPY), a two-year program of science, research, and education focused on the polar regions, and refer them to the website for additional information and resources. 
Divide the class into small groups. Assign half the groups the role of representing a culture indigenous to a polar region whose area is being threatened by increasing changes in the environment. Assign the other half of the groups the role of speaking on behalf of other cultures of the world (perhaps in their own area, in rain forests, or in island or coastal regions) whose communities and cultures are impacted by changes in the polar regions. Have the groups imagine that they will be speaking as part of IPY and must prepare a brief (approximately 5 minute) presentation that raises awareness of the interconnectedness of changes in the polar environments, their respective community, and the global community. 
Student groups should begin their research using the International Polar Year, 2007–2009 website and appropriate Related Links below, and incorporate the following in their presentations: 
· an overview of how global warming has so far affected the polar regions 
· specific examples of how the people, animals, or plants have adapted to polar climate and environment 
· analysis of how climate change is/will directly affect the people, animals, or plants of the polar regions 
· findings on how climate changes in the polar regions may impact other communities around the world 
· thoughts on what humans can do, or are doing, to improve the situation 
Have students share their presentations in class. 
Suggested Student Assessment:
Have students complete the Quick Quiz: The Arctic Regions—Show What You Know (PDF, Adobe Reader required) to assess their comprehension of material. (Note on adapting the quiz: To make the quiz more challenging, offer the questions without the word bank, and have students insert terms they recall on their own from the lesson.) 
You may also use the following five-point rubric to evaluate students' IPY presentations. Give students one point for each of the following for a total of five points: 
· Their overview of the effects of global warming on polar regions was clear, comprehensive and concise. 
· They provided at least two examples of how plants, animals, or humans have adapted to life in polar regions. 
· They offered a thorough analysis of how climate change is/will directly affect(ing) the people, animals, or plants of the polar regions. 
· They communicated findings on how climate changes in the polar regions may impact other communities around the world. 
· They shared thoughts on what people can or are doing to improve the situation. 
Extending the Lesson:
Inquiry Extension 
· Read more about the history and mission of the International Polar Year.
· Learn more about the heightened interest in polar bears and how they are reacting to climate and other environmental changes caused by both natural and man-made actions. Read "What has been happening to polar bears in recent decades?".
· Have students conduct Internet research for information on how the distribution of polar ice in the southern hemisphere has undergone major changes recently.
Cross-Curricular Extension
· What's it like to live in Antarctica? Have students learn about life at the research stations and write a pretend diary page of what life might be like if they were part of one of the families in the Australian Antarctic Division. (Language Arts)
· After students have shared what they learned about their species, see if the class can develop any food webs connecting the various species of the Beaufort Sea area. (Life science)
Try This at Home 
· Take an Arctic Adventure quiz about arctic animal adaptations with your sibling or parent.
· From September 2006-July 2008, the Tara–a sailboat and research platform–will be frozen in the Arctic ice and carried past the North Pole. Follow their adventures. Click on the British flag to access the site in English.
Related Links:
College of Exploration
Marine Conservation Biology Institute (MCBI): From Sea to Shining Sea
National Geographic News: "As Arctic Ice Melts, Rush is on for Shipping Lanes, More"
National Geographic: Crittercam—Antarctica
National Geographic: Crittercam—Arctic
National Geographic: Oceans for Life EdNet Community—Educator Resources
National Geographic: Xpeditions—Sea to Shining Sea map

Lesson Plans High School Ecosystems
Weather and Agriculture
Overview:
Students will research, discuss, and write reports on the relationship between climate and agriculture. They will pretend that they have just purchased farms in specific parts of the United States and will investigate that region's weather and climate in order to maximize the chances that their farms will succeed. 
Connections to the Curriculum:
Geography, science, current events 
Connections to the National Geography Standards:
Standard 8: "The characteristics and spatial distribution of ecosystems on the Earth's surface" 
Standard 14: "How human actions modify the physical environment" 
Standard 18: "How to apply geography to interpret the present and plan for the future" 
Time:
Two to three hours 
Materials Required:
· Computer with Internet access (recommended)
Objectives:
Students will 
· discuss the relationship between climate and agriculture; 
· pretend they have just purchased farms, and research the weather and climate factors they would need to consider in order to successfully run their farms; and 
· write reports describing the climate-related factors they would need to understand when running their farms. 
Geographic Skills:

Acquiring Geographic Information 
Organizing Geographic Information 
Answering Geographic Questions 
Analyzing Geographic Information 

S u g g e s t e d   P r o c e d u r e 
Opening:
Hold a class discussion on students' current understanding of the relationship between climate and agriculture. What types of crops grow in different parts of the country, and how does climate affect the decision to grow crops in different regions? How are farmers affected by climatic variations such as drought, flooding, and early frosts? 
Development:
Ask students to imagine that they have decided to purchase a farm. They will need to ignore the fact that this might be a rather impractical ambition and assume that they have the skills, finances, etc., to operate a farm. 
Have each student choose a specific agricultural area of the United States in which to buy their farm (some examples are Vermont, Wisconsin, Nebraska, or California's central coast). Ask them to research the climate of the area, paying particularly attention to temperatures, precipitation levels and patterns, and the length of a typical farming season. Also have them find out how weather and climate affect farmers in general. Have them answer the following questions: 
· What are the average high and low temperatures in January and July? 
· Is there a period of the year when the farm will need to be fallow (e.g., the coldest parts of the winter)? 
· What is the average annual precipitation? 
· When does this region get most of its rainfall? 
· How does weather affect other factors that are important for operating the farm, such as insect reproduction, types of crops that will thrive, etc.? 
· What will be your greatest weather-related concerns? How will the weather affect your operations? 
The following Web sites may be helpful: 
Agriculture.com Weather Page 
USDA Joint Agricultural Weather Facility 
The Weather Channel 
Closing:
Hold a closing class discussion on students' research findings. What interesting things have they learned about agriculture and climate? If they were farmers, what would they need to keep in mind about climate and weather in order to ensure the success of their farms? 
Suggested Student Assessment:
After students have conducted their research, have them write reports describing the specific weather- and climate-related issues they will need to be aware of when running their farms. 
Extending the Lesson:
Ask students to discuss how farmers might be affected by global warming. What might happen to farming in the United States and other parts of the world as the climate becomes warmer? Who would benefit, and who would suffer? They can research trends and predictions in the world climate at the following Web sites: 
National Climatic Data Center 
Pew Center on Global Climate Change 
Spotlight: Climate Change 
Warnings from the Ice 
Related Links:
National Geographic: Xpeditions Activity—Creative Climates
Pew Center on Global Climate Change
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The Characteristics and Spatial Distribution of Ecosystems on Earth’s Surface
Ecosystems are a key element in the viability of planet Earth as human home. Populations of different plants and animals that live and interact together are called a community. When such a community interacts with the other three components of the physical environment—atmosphere, hydrosphere, and lithosphere—the result is an ecosystem. The cycles of flows and interconnections—physical, chemical, and biological—between the parts of ecosystems form the mosaic of Earth's environments. The geographically informed person needs to understand the spatial distribution, origins, functioning, and maintenance of different ecosystems and to comprehend how humans have intentionally or inadvertently modified these ecosystems.
Ecosystems form distinct regions on Earth’s surface, which vary in size, shape, and complexity. They exist at a variety of scales, from small and very localized areas (e.g., a single stand of oak trees or a clump of xerophytic grasses) to larger areas with precise geographic boundaries (e.g., a pond, desert biome, island, or beach). Larger scale ecosystems can form continent-wide belts, such as the tundra, taiga, and steppe of northern Asia. The largest ecosystem is the planet itself.
All elements of the environment, physical and human, are part of several different but nested ecosystems. Ecosystems, powered by solar energy, are dynamic and ever-changing. Changes in one ecosystem ripple through others with varying degrees of impact. As self-regulating open systems that maintain flows of energy and matter, they naturally move toward maturity, stability, and balance in the absence of major disturbances. In ecological terms, the physical environment can be seen as an interdependent web of production and consumption cycles. The atmosphere keeps plants and animals alive through solar energy, chemical exchanges (e.g., nitrogen-fixing and photosynthesis), and the provision of water. Through evapotranspiration the atmosphere and plants help to purify water. Plants provide the energy to keep animals alive either directly through consumption or indirectly through their death and decay into the soil, where the resultant chemicals are taken up by new plants. Soils keep plants and animals alive and work to cleanse water. The root systems of plants and the mechanical and chemical effects of water percolating through bedrock create new soil layers. Ecosystems therefore help to recycle chemicals needed by living things to survive, redistribute waste products, control many of the pests that cause disease in both humans and plants, and offer a huge pool of resources for humans and other living creatures.
However, the stability and balance of ecosystems can be altered by large-scale natural events such as El Niño, volcanic eruptions, fire, or drought. But ecosystems are more drastically transformed by human activities. The web of ecological interdependency is fragile. Human intervention can shatter the balance of energy production and consumption. For example, the overgrazing of pasture lands, coupled with a period of drought, can lead to vegetation loss, the exposure of topsoil, layers, and massive soil erosion (as occurred in the 1930s Dust Bowl); tropical forest clear-cutting can lead to soil erosion and ecological breakdown, as is currently occurring in Amazonia; the construction of oil pipelines in tundra environments can threaten the movements of the caribou herds on which indigenous Inuit populations depend. 
By knowing how ecosystems operate and change, students are able to understand the basic principles that should guide programs for environmental management. Students can understand the ways in which they are dependent on the living and nonliving systems of Earth for their survival. Knowing about ecosystems will enable them to learn how to make reasoned decisions, anticipate the consequences of their choices, and assume responsibility for the outcomes of their choices about the use of the physical environment. It is important that students become well-informed regarding ecosystem issues so they can evaluate conflicting points of view on the use of natural resources. The degree to which present and future generations understand their critical role in the natural functioning of ecosystems will determine in large measure the quality of human life on Earth.
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	Elementary Ecosystems

	
	Overview:
	

	
	This lesson teaches students the basics of species interdependency within an ecosystem or habitat. Students will perform a simple simulation to see how one species can affect many others, and gain a basic understanding of the importance of biodiversity. For older students, you may want to define and use the word "ecosystem" in the lesson.

	
	Connections to the Curriculum:

	
	Geography, biology, current events, zoology

	
	Connections to the National Geography Standards:

	
	Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface"

	
	Time:
	

	
	Two to three hours

	
	
	

	
	Materials Required:

	
	
	

	
	Computer with Internet access

	
	Photographs of endangered animals (either online or in print)

	
	Photographs of human activities that might affect animals' habitats (either online or in print)

	
	Drawing materials

	
	
	

	
	Objectives:

	
	Students will

	
	
	

	
	describe the things animals need to survive and the ways in which animals depend on other animals and plants;

	
	perform a simulation to demonstrate the interdependencies within an ecosystem;

	
	look at pictures of endangered animals, and explain what they think might happen to other animals and plants if these animals became extinct; and

	
	draw pictures of animals in their natural habitats, and describe what these animals need to survive.

	
	
	

	
	Geographic Skills:

	
	
	

	
	Acquiring Geographic Information

	
	Organizing Geographic Information

	
	Analyzing Geographic Information

	
	
	

	
	S u g g e s t e d   P r o c e d u r e
	

	
	Opening:
	

	
	Ask students to think of some animals that they are familiar with, such as their pets or animals that live outdoors near their homes. Ask them to state the things these animals need to survive, such as water, food, a place to make their home, and enough room to run and roam.

	
	Development:

	
	Ask students to think more carefully about the animals they have described. Discuss the following questions with the class:

	
	
	

	
	What do the animals eat?

	
	Where do they live?

	
	How do they depend on the plants and other animals around them?

	
	What would happen to these animals if their main food source no longer existed?

	
	
	

	
	Assign each student the role of a local plant or animal (more than one student can play the same role). Ask everyone to stand on one side of the classroom. Then ask one "plant" or "animal" to step out of the picture. For example, you could say, "Will all the oak trees please sit down?" The children taking their seats would represent the dying out oak trees in your area.

	
	
	

	
	Ask students if any other species depend on the oak tree (or whatever local species you have asked to sit down). Give them hints if they are unsure (e.g., the squirrel eats acorns). If any species depends on the species you have asked to sit down, those students will have to sit as well. Continue until there are no (or very few) students left standing.

	
	
	

	
	Discuss the implications of the simulation with the class. What happens to the plants and animals in an area when one type of plant or animal dies out? Make sure students understand that all plants and animals in an area (an ecosystem) depend on one another. Can they think of other examples of dependence, such as in their families, with their friends, or at school?

	
	
	

	
	Have students look at pictures of the endangered animals at the Preserving Biodiversity family activity or at the Bagheera Web site. Explain that there are fewer of these animals in the wild than there used to be. Define the word "extinct" and ask students what they think might happen to other plants and animals if these animals become extinct.

	
	
	

	
	Closing:
	

	
	Have students look at pictures of animals living in their natural habitats. Choose some pictures beforehand, either from books or magazines, National Geographic's Animals guide or Creature Feature archive, or the Bagheera Web site. Have students draw pictures of these animals and then describe, either in writing or out loud, the things these animals need to remain healthy and happy.

	
	Suggested Student Assessment:

	
	Ask students to brainstorm the reasons why they think some species might be in trouble, in addition to the ecosystem-related reasons they have discussed. Can they think of any ways in which human activities might affect the lives of animals? Show them pictures of construction, recreation, and other human activities, and have them explain how the activities in each picture might affect animals. Ask them to draw pictures of a few of the animals they looked at in the closing, and draw them in their natural habitats. Then have them draw examples of how human activities might cause problems for the animals.

	
	Extending the Lesson:

	
	Have students draw pictures of healthy ecosystems in which many plant and animal species coexist. They can get ideas from pictures of natural areas near their homes or other print or Web materials you have available. Ask them to describe, either in writing or out loud, what would happen if the trees or another species were to die off.

	
	Related Links:

	
	
	

	
	Bagheera: A Web Site for Endangered Species

	
	National Geographic: Animals Guide

	
	National Geographic: Creature Feature

	
	National Geographic: Geography Action! 2003—Habitats

	
	World Wildlife Fund
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