Migration
Migration is the seasonal movement of birds and animals.  Not all birds migrate, but about 2/3rds of North American birds do.  Most migratory birds migrate to places where the weather does not limit their food availability.  Some seed eating birds do not have to migrate long distances since their food is available year round.  Chickadees, titmice, and cardinals do not migrate.  Robins are short-distance migratory birds.  Robins, bluebirds, and finches fly south during the winter, like most small North American songbirds, and the trip can vary from 250-2,000 miles.  Most warblers, vireos, and tanagers are long-distance migratory birds.  Neotropical migratory birds fly to Mexico, Central American, South America, and the Caribbean to spend the winter.  

Why Birds Migrate:

Scientists are not really sure why birds migrate.  One theory is that the birds are looking for warmer weather and most importantly, more food.  Another is that they are heading back to their ancestral homes.  We do know that migration is related to the length of the day, which triggers hormone production in birds.  
Ways Birds Migrate:

Birds migrate in many different directions.  A north-south migration is called latitudinal migration.  Some birds migrate east-west, while others migrate up-and-down in elevation (altitudinal migration).  Birds migrate using landmarks on the earth, cues from the stars, sun, or earth’s magnetic field.  Each species uses their own method.  Birds also migrate during different parts of the day.  Diurnal migration occurs during the day.  Nocturnal migrants fly at night.  Distance of the migration depends on the bird.  Some birds migrate back and forth to basically the same area each season.  
Preparing for Migration:

Birds can add 50% or more to their body weight in preparation for migration, which is used for fuel during the flight.  Migration uses a lot of energy, and body fat makes a very efficient fuel.  
How to Find Out About Migration:

Scientists band birds with a serial number (on a small metal band placed on their leg) to learn about migration, which is called bird banding.  They use these bands to study the movements and migrations of the birds.  Banding can also give us information about how long birds live.  John James Audubon was the person responsible for starting bird banding in this country.  The bands can be used to tell us where wintering and breeding grounds are for certain species, routes used for migration, and where birds arrive each spring or leave each fall.

Declining Bird Populations:

Many studies have noted that there seems to be a decline in the populations of some migratory birds.  Some of the theories about the cause of this are the increase in use of pesticides, habitat fragmentation, nest parasitism and predation.  Many of the reasons for the decline in bird populations are thought to be caused by humans, such as habitat loss in breeding grounds, loss of stopover sites during migration, and destruction of wintering grounds.  Fragmented habitats also cause a problem for nesting birds by making them more vulnerable to predators and nest parasitism (due to the increase in edges).  Many tropical forests and other habitats are being destroyed, and these are the winter home for several birds that breed in the United States.  
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Objectives: 

Students will describe some remarkable feats that migrating birds perform: and suggest reasons that individual birds may not survive a difficult migration.

North Carolina Standard Course of Study Competency Goals:


Science Grade 4: 1.01, 1.02, 1.03


High School Biology: 3.3, 4.4
Methods:

By competing in physical activities, students learn about birds’ physical abilities and difficulties of migration.

Materials: 

Copies of Student Worksheets (provided), Teacher Answer Key (provided), large index cards, stop-watch, triple-beam balance scale, clock with a second hand, world map with scale in kilometers.

Background:

Birds are amazing animals.  Although most birds can fly, those that migrate between breeding grounds in temperate regions and wintering grounds in the tropics are capable of truly remarkable feats on the wing.  While some bird species stop and feed during migration, many build up huge fat reserves in preparation for migration and make the trip with few stops.  To fully appreciate what these migrants accomplish, consider the amount of energy reserves a bird must build up (fat-loading) in preparation for migration, the distance a bird must travel, and how fast it must fly.

In general, neotropical migratory birds spend up to a third of each year migrating from wintering grounds to breeding grounds and back again.  Many embark on a 20-hour-plus nonstop flight over as much as 1,000 kilometers (660 miles) of the Gulf of Mexico.  Unless confronted by storms or severe cold fronts, migrants make the trip relatively easily.  Others take the more circuitous overland route around the Gulf through Texas into Mexico.  While this route may be up to three times longer, birds can stop to rest and feed along the way.  Others migrate through the islands and Florida.
Many natural and human-made obstacles may cause problems for birds during migration.  Hazardous storms and strong winds can blow birds off course and feature headwinds that slow progress.

Loss of stop-over habitat due to land conversion and habitat loss can prohibit birds from getting needed food and rest along the route.  Collisions with human constructions such as tall television and other communication towers are responsible for many bird deaths.

Procedure:

1. Review the Teacher Answer Key and set up the equipment.

2. Divide the class into cooperative groups (4 to 6 students) to compete against each other in problem-solving, math skills, speed and endurance.  Each team should select a mascot migratory group of birds, such as: warblers, hummingbirds, swifts, swallows, vireos, thrushes and orioles.  The object is to get the most possible points.  
3. Hand out a copy of the Student Worksheet to each group.  Review each activity with the group.

4. Designate someone from each group to be the spokesperson, a recorder and someone to keep the group on task.  

5. After the teams have completed the eight Olympic activities on the Student Worksheet, provide a reward for all participants.  If there is not enough equipment for all the groups, set up each procedure as an activity station and have groups rotate.  

6. Discuss the amazing feats that can be performed by birds, but not by humans.  Discuss how migration can sometimes be difficult for birds despite their abilities.  Discuss the impacts of habitat loss along the migratory route on some of these birds.  What natural obstacles or disasters can make migration even more difficult for birds?  What man-made obstacles must migrating birds face?  What are the benefits of migration, despite these hazards?

Modification:

· Set each competition up at separate site-like centers around the playing field, classroom, or gymnasium.  Have the groups each select a member to participate in each center simultaneously.

Extension:

· Conduct a migration obstacle course.  Even with all their physical abilities, birds have many obstacles to overcome during migration.  Let your students design and develop a migration obstacle course that represents these various obstacles.  For mountains, climb the bleachers; to represent a long distance, flap arms and run a lap around the school; dodge a chair in the path to simulate avoiding television towers; jump over a pan of water representing the Gulf of Mexico; to simulate lack of water along the route, give each a cracker and whistle before starting; sort through a container of assorted dried beans to find five green peas to represent the need to find food; to avoid being eaten by a cat, climb a tree, flag pole, jungle gym, or a flight of stairs.  Make this a relay event so everyone can participate.  The fastest group gets a point.  
Evaluation:

· Evaluate students’ math calculations.

· Evaluate students’ effectiveness in cooperative groups.

· Ask students to write a fictitious account of a bird’s difficult migration.

Recommended Literature:

Gans, Roma. Birds Eat and Eat and Eat. New York: Thomas Crowell, 1963.

Pennsylvania Songbirds: A K-12 Teachers’ Guide for Activities in the Classroom, Mowry, M., Alberici, T., Bainey, L. & Kromel, T.

Gilchrist, Susan: Row, Kadi & Borneman, David. One Bird-Two Habitats. Wisconsin Department of Natural Resources, 1993.
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Student Worksheet

1. Choose a mascot migratory bird for your group name; record it here:

2. The average middle school student’s weight is 100 pounds, or 45 kilograms.  How many grams are in 45 kilograms?
Compare that weight to the weight of the ruby-throated hummingbird, which weighs a mere 4 grams (0.14 ounces).  Try to find an object that weighs 4 grams.  
How many hummingbirds (at 4 grams each) would it take to equal the average middle school student’s weight (at 45 kilograms)?

3. What is the largest number of quarter-pound hamburgers any student in the group has ever eaten in a single meal?

What percentage of the average middle school student’s weight is this? (Assuming a quarter-pound hamburger weighs 114 grams) (Hint: use figures from question 2 to help find the answer.) 

Compare this with the blackpoll warbler, which increases its body weight by 50% in preparation for its long migration.  If the average student weighing 45 kg were going to increase his/her body weight by 50%, how much weight would s/he gain?  And how many quarter-pound hamburgers would this weight gain represent?
4. How long did it take the fastest student in the group to sprint 50 meters? 

Calculate how long it would take this runner to cover 1 kilometer.

Using a map of the world, estimate the distance in kilometers from school to Nicaragua.  How long would it take the fastest student to sprint directly to Nicaragua, assuming s/he could run in a straight line without stopping?

Compare these results with the blackpoll warbler, which is able to migrate 4000 kilometers (2,480 miles) in 15 days, or sanderlings, which are able to migrate 7,500 kilometers (4,650 miles) in 230 hours.

5. How many arm flaps can your group’s representative do in 10 seconds?

Compare this with the ruby-throated hummingbird, which can flap its wings 120 times per second.  Most songbirds flap their wings about 12 to 16 times per second.  Using the time from the previous question, calculate how many arm flaps a student would make in a “flight” to Nicaragua.

6. Which group member can continue flapping his/her arms the longest?  How long?

Which group member can run the farthest without stopping?  How far is that?

How does this compare with the ruby-throated hummingbird, which flies nonstop for 1000 kilometers as it migrates across the Gulf of Mexico, or the snow goose, which can travel 2,750 kilometers (1,700 miles) in 2 ½ days without stopping?

7. Which group member has lived the farthest away from his/her current home?
How many kilometers away is that?

How does this compare with the Arctic tern that travels over 19,000 kilometers (12,000 miles) twice a year from the high-arctic regions of Canada and Greenland to the Antarctic Ocean?  Many small songbirds may undertake migrations of 9,700 to 11,300 kilometers (6,000 to 7,000 miles).  How many kilometers is it from Nicaragua to North Carolina?

8. Humans burn about 60 calories by running one kilometer.  At this rate, how many calories would you need to run from here to Nicaragua?

If one gram of fat yields nine calories of heat, how many kilograms of fat would you need to eat before making the trip?
How does this compare with the ruby-throated hummingbird, which gorges itself on less than one gram of fat-rich insects, then makes a 1000 kilometer (600 mile) non-stop flight across the Gulf of Mexico?  Think about how few calories this bird burns per kilometer of flight, or the golden plover, which travels 3,900
kilometers (2,400 miles) in 48 hours of continuous flight while using less than 60 grams (2.1 ounces) of body fat.

Avian Olympics

Teacher Procedures and Answer Key
1. Divide the class into cooperative groups (4 to 6 students) to compete against each other in problem-solving, math skills, speed and endurance.  Hand out a copy of the Student Worksheet to each group.  Each team should select a mascot migratory group of birds, such as: warblers, hummingbirds, swifts, swallows, sparrows, thrushes, and orioles.  The object is to get the most possible points. 
STUDENTS: Choose a mascot migratory bird for your group name.

2. Weigh-in: The average middle school student’s weight is 100 pounds or 45 kilograms.  Ask students: How many grams are in 45 kg?  (45,000g).

STUDENTS: The average middle school student’s weight is 100 lbs. or 45 kg.  How many grams are in 45 kg?







Compare that weight to the weight of the ruby-throated hummingbird, which weighs a mere 4 grams (0.14 ounces).  Each team should try to find an object that weights 4 grams.  (A large index card weighs close to 4 grams.)  Test their entries with a triple-beam balance scale.  If no team is close, give them all another chance to see how close they can get with different objects.  Working together, each team should calculate how many hummingbirds (at 4 grams) it would take to equal the average middle school student’s weight (at 45 kg).  Groups with the correct answer receive one point.

STUDENTS: Try to find an object that weights 4 grams.  How many hummingbirds (at 4 grams each) would it take to equal the average middle school student’s weight (at 45 kg)?







3. Eating like a bird (Fat-loading): Each group should select a spokesperson for this math contest.  Other group members may help find the answers.  One quarter-pound hamburger with fries is a fairly normal meal for a student of this size.  Two or three burgers would be a huge meal.  What’s the largest number of quarter-pound hamburgers any of the students has ever eaten in a single meal?  What percentage of the average middle school student’s weight is this? (Assuming a quarter-pound hamburger weighs 114 grams).  Groups with the correct answer get one point.

STUDENTS: What’s the largest number of quarter-pound hamburgers any student in the group has ever eaten in a single meal?

What percentage of the average middle school student’s weight is this? (Assuming a quarter-pound hamburger weights 114 grams).


Compare this with the blackpoll warbler which increases its body weight by 50% in preparation for its long migration.  If an average student weighing 45kg were going to increase his/her body weight by 50%, how much weight would s/he gain?  The first group with the correct answer gets one point.  How many quarter-pound hamburgers would this weight gain represent?

STUDENTS: Compare this with the blackpoll warbler, which increases its body weight by 50% in preparation for its long migration.  If the average student weighing 45kg were going to increase his/her body weight by 50%, how much weight would she/he gain?  And how many quarter-pound hamburgers would this represent?


4. Fast-travel: With each team entering the fastest runner, have a 50-meter dash to determine how long it takes a student to sprint 50 meters (approximately 55 yards).  The group with the fastest sprinter gets a point.  Calculate how long it would take this runner to cover 1 kilometer.

STUDENTS: How long did it take the fastest student in the group to sprint 50 meters?  Calculate how long it would take this runner to cover 1 kilometer.


Then, using a map of the world, have students estimate the distance in kilometers from their school to Nicaragua.  Using the two measurements, have students calculate how long it would take the fastest student to sprint directly to Nicaragua, assuming s/he could run in a straight line without stopping.  Give a point to each team with the correct answer.
STUDENTS: Using a map of the world, estimate the distance in kilometers from school to Nicaragua.  How long would it take the fastest student to sprint directly to Nicaragua, assuming s/he could run in a straight line without stopping?


Compare these results with the blackpoll warbler, which is able to migrate 4,000 kilometers (2,480 miles) in 15 days, or sanderlings, which are able to migrate 7,500 kilometers (4,650 miles) in 230 hours, or about 10 days.

5. Wing-flapping: Using a clock with a second hand and one representative from each team, determine the highest number of arm flaps possible in 10 seconds.  Give a point to the group whose representative flapped the most.

STUDENTS: How many flaps can your group’s representative do in 10 seconds?

Compare this with the ruby-throated hummingbird, which can flap its wings 120 times per second.  Most songbirds flap their wings about 12 to 16 times per second.  Using the time from the Fast Travel Event, calculate how many arm flaps a student would make in a “flight” to Nicaragua.

6. Non-stop travel: Which student can continue flapping his/her arms the longest?  How long?

How does this feat compare with the golden plover, which flies non-stop for 48 hours as it migrates from Nova Scotia to South America?

Which student can run the farthest without stopping?

STUDENTS: Which group member can run the farthest without stopping?  How far is it?

How does this compare with the ruby-throated hummingbird, which flies non-stop for 800 kilometers as it migrates across the Gulf of Mexico, or the snow goose, which can travel 2,750 kilometers (1,700 miles)in 2 ½ days without stopping?

7. Long-distance travel: Have each team identify which of its members has lived farthest from their current home.  Figure out how many kilometers away that is on a map.  The group with a representative from the farthest away gets a point.

STUDENTS: Which group member has lived the farthest away from their current home?  How many kilometers away is that?

How does this compare with the Arctic tern that travels over 19,000 kilometers (12,000 miles) twice a year from the high-arctic regions of Canada and Greenland to the Antarctic Ocean?  Many small songbirds may undertake migrations of 9,700 to 11,300 kilometers (6,000 to 7,000miles).  How many kilometers is it from Nicaragua to North Carolina?

STUDENTS: How many kilometers is it from Nicaragua to North Carolina?


8. Fuel-efficiency: Humans burn about 60 calories running one kilometer.  At this rate, how many calories would you need to run from here to Nicaragua?
STUDENTS: Humans burn about 60 calories by running one kilometer.  At this rate, how many calories would you need to run from here to Nicaragua?


If one gram of fat yields nine calories of heat, how many kilograms of fat would this student need to eat before making the trip?  Give a point to the team that can calculate this first.

STUDENTS: If one gram of fat yields nine calories of heat, how many kilograms of fat would you need to eat before making the trip?


How does this compare with the ruby-throated hummingbird, which gorges itself on less than one gram of fat-rich insects, then makes a 1,000 kilometer (600 mile) non-stop flight across the Gulf of Mexico.  Think about how few calories this bird burns per kilometer of flight, or the golden plover, which travels 3,900 kilometers (2,400 miles) in 48 hours of continuous flight using less than 60 grams (2.1 ounces) of body fat.

Age: Grades 4-8


Subjects: Science, Math, Physical Education


Duration: 1-2 class periods


Group size: Any


Setting: Indoors or outdoors





45 kg x 1,000 g/kg = 45,000 g





If 3 is the number of quarter-pounders:


3 burgers x 114 g (burger weight) = 342g


342 g / 45,000 g (student weight) = 0.76%, or less than 1%








45,000 g/ 4 g = 11,250 hummingbirds





45 kg (student weight) x .50 = 22.5 kg or 22,500 g


22,500 g / 114 g (burger weight) = 197 burgers





If, for example, a student runs 50 meters in 15 seconds:


15 seconds / 50 meters x (x)/ 1,000 meters


15,000 = 50x


15,000 / 50 = 300 seconds / 1,000 meters


300 seconds / 60=5 minutes





60 minutes / (5 min/km) = 12 km/hour


4000km / (12 km/hour) = 333 hours, or


333 hour s/ (24 hours/day) = 13.9 days





1,600 miles or approximately 2,576 kilometers





240,000 calories / (9 calories/g) = 26,666 g


26,666 g / 1,000 = 26.66 kg





60 calories x 2,576 kilometers = 154,560 calories











