Basic Bird Biology
Beaks: Birds have many different types of beaks and each beak shape is designed for eating a certain type of food. They can be hooked, short and heavy or long and pointy.   They use their beaks to get food and drink water.  Birds also use their beaks to preen, collect nesting materials, scratch, and feed young.  

Feet: Most birds have feet with three forward-facing toes and one that points backward, or anisodactyl.  Some birds have two forward toes and two toes pointing back, called a zygodactyl foot.  Feet help birds catch and hunt for their food.  They can be used for defense, carrying things, perching, or combing feathers.  Birds have special tendons in their legs which clasp their feet shut and allow them to rest on branches or other structures.
Feathers: Birds have several different types of feathers including contour feathers, filoplumes, and down feathers.  Contour feathers cover the body of the bird and include the long and stiff flight feathers.  They are strong and lightweight feathers.  These feathers are what give the bird a smooth and sleek shape.  The shafts of these feathers are made of keratin (the same thing as your fingernails!).  The flight feathers are shaped to give the bird lift, maneuver in the air, and return back to the ground.  Filoplumes are the feathers around the base of the contour feathers.  Some birds have down feathers underneath the contour feathers that help to keep them warm.  These feathers work to trap the bird’s body heat.     
Color:  Birds have many different color patterns.  Colors can be used to help attract a mate.  Some birds are camouflaged, which helps them blend into their surroundings.  This coloration helps birds to hide from predators, as well as prey.  Often the female is better camouflaged (more cryptically colored) than the male, who can be brightly colored.

Wings: Birds get their “lift” to fly from the shape of their wings.  They have a longer, curved, convex upper surface and a shorter, flatter, concave bottom surface.  The air separates over and under the wings, the difference in the pressure created is what allows a bird to go up in the air.  They then use their wings to help them move up, down, and forward in the air.  Birds use their wings to flap, glide, soar, flutter, and hover in the air.  The type of flying the bird does often depends on the shape and size of the bird.    
Bones: Bird bones are thin and often times hollow, but still very strong.  The bones have struts, or braces, to support them on the inside.  The hollow bones are connected to the bird’s lungs and therefore the air circulates, which helps to make the bird lighter.  Birds do not have as many joints as we do, which helps to make them lighter.  This gives birds a strong yet lightweight skeleton, which helps them to fly.
Vision: Birds have very good vision because of their large eyes.    Many birds have monocular vision with their eyes on the sides of their head.  Their eyes can focus independently of each other allowing them to see two things at once.  They can focus only on one object at a time, but they can see all around them.  For other birds, both of their eyes are forward facing, which means they have binocular vision.  Owls have binocular vision.  They use their vision to help them hunt because it helps them to judge distance.  The eyes of birds are fixed in their sockets, which means they have to turn their heads to see in different directions.   

Ears: Birds do not have outer ears like people; they just have openings covered with feathers on the sides of their head.  These holes lead into tubes and eventually, the ear drum.  Some owls have uneven (asymmetrical) ears which helps them to locate sounds.  Birds can hear both high and low pitched sounds.  Many birds depend on their hearing to help them find prey, mates, and avoid predators.  
Smell:  Most birds don’t have a well-developed sense of smell, but they do have nostrils that are located in their beaks.  They seem to rely more on their sense of hearing and sight to help them find food.  Some birds, like turkey vultures, have an excellent sense of smell.
Tongue:  Not all birds have the same type of tongue.  Tongues are specialized for each bird and come in all shapes and sizes.  For example, woodpeckers have long sticky tongues to pick up insects from inside of holes in trees, but hummingbirds have long narrow forked tongues.  Birds don’t have many taste buds.
Warm-blooded: Birds can keep their body temperature constant even if the temperature around them is changing, which means they are “warm-blooded” (endothermic).  Most birds keep their temperature around 107 degrees.  Birds do not have sweat glands, so in order to cool down they often pant.  They also can use special air sacs to cool down by breathing.
Uropygial gland: Birds have an oil gland above their tail, which help a bird make their feathers “water repellant”.  They also use the oil to clean their feathers.  
Breathing: Birds have two lungs with air sacs attached.  The air sacs fill up with air when the bird breathes and allow the bird to bring more oxygen into their body.  Birds breathe faster than we do, and need a lot of oxygen when their muscles are working very hard during flight.  

Crop: The crop is a storage compartment for food, and is located at the bottom of the esophagus.  It stores undigested food before it enters the stomach.  It allows birds to eat really fast and then digest the food later.  This can help decrease time exposed to predators while feeding.  

Stomach: A bird has two stomachs: the proventriculus and the gizzard.  The proventriculus is where chemical digestion takes place.  The gizzard is a mass of muscles with ridges that work to grind up food, which is very important since birds swallow their food whole.  Basically, the gizzard works like “teeth” in other animals, it grinds and crushes hard nuts, grains, seeds, and other food.  Some seed-eating birds swallow grit and stones to help their gizzard grind up food.  
Courtship and reproduction: Courtship in birds includes a variety of behaviors and varies from species to species.  Some male birds will bring presents (like food) to the females, while some birds perform dances, or show off and display fancy feathers.  In birds, eggs are produced one at a time and take about 24 hours to form before they are layed.  Birds lay eggs with shells made out of calcium carbonate.  Eggshells are full of tiny holes, which allow the embryo to breathe, and come in many different shapes and sizes.  Eggs are strong because they are dome shaped and therefore when weight is placed on the egg it is distributed evenly across the whole egg.  Bird eggs are food for many predators.
Voices: Most birds use songs and calls to communicate.  Calls are usually used to deliver general information and are usually short.  There are warning calls, food-finding calls, and placement calls.  Birds sing “songs” to attract mates or to define their territories.  Songs are often more complicated than calls.  Bird calls do not have to be learned by the bird, but the songs are learned in many birds.  Birds have a syrinx that has a stretchy membrane and tiny attached muscles, which can be vibrated to create a variety of sounds.  The syrinx (sort of the voicebox of the bird) is located at the bottom of the bird’s windpipe.  Birds can change the sounds they produce by varying pitch, tone, rhythm, and volume. They can regulate the air forced up from their lungs and vary the muscle tension on their syringeal membranes.  They can also use both of their bronchia, together or independently, to produce songs.  Many birds actually have very non-musical “songs”, like woodpeckers or flycatchers.    
Resources:

Mowery, M., Alberici, T., Bainey, L., & Kromel, T. (1998) Pennsylvania Songbirds: A K-12 Teacher’s Guide for Activities in the Classroom. National Audubon Society: Pennsylvania.

Hickman, P. (1988) Bird Wise: Forty Fun Feats for Finding Out About Our Feathered Friends. Addison-Wesley Publishing Company: New York.

Rupp, R. (1995) Everything You Never Learned About Birds.  Storey Communications, Inc.: Pownal, Vermont.
[image: image1.png]


Birds and Bugs
Objectives: 
Students will simulate how predators use their vision to find prey; describe some different ways animals use camouflage; and invent a fictional animal that is camouflaged for its particular environment.

North Carolina Standard Course of Study Competency Goals for Science:


K: 1.02, 3.01 


1: 1.02, 3.02

4: 1.01, 1.02


5: 1.01, 1.06


6: 2.03

Method: 
Students discover the value of protective coloration as they pretend to be birds in search of colored bugs.

Materials: 
Sixty small objects (toothpicks, macaroni, etc.) in assorted colors to represent “bugs” (at least one bright color and some colors that blend in with the area you are working in), a large piece of white poster paper, crayons, paper and pencils, pictures of camouflaged animals.

Background: 
Many animals are “color coordinated” with their surroundings.  For example, a box turtle’s dappled shell and a fawn’s white spots mimic blotches of sunlight on the forest floor.  Any coloration, body shape, or behavior that helps an animal hide is called camouflage.  Blending with the environment is a great way to avoid being eaten, but it’s not an adaptation limited to prey animals.  Many predators are also camouflaged: the better to avoid being spotted by a potential meal.  In many birds, the parent that tends the eggs and the young birds is browner or more plainly colored than the other parent.  Birds that make their nests or live mostly on the ground use camouflage.  
Procedure:

1. Assemble 60 small, colored objects consisting of equal amounts of at least three colors.  Try to use readily biodegradable objects in outdoor settings.  You’ll need 20 each of three colors, or 15 each of four colors, or 12 each of five colors, and so forth.  Those items represent “bugs”.  Remember to choose colors that will blend in with the activity area.
2. To play the game, find one or more large, open areas (indoors or outdoors) over which to scatter the bugs.

3. Make sure there is a least one color that matches the surface area.

4. Scatter the bugs (when students are not looking) throughout the area.

5. Ask the class to think about advantages that some frogs have because they are green or brown.  Introduce the concept of camouflage and ask if they’ve heard of it.  Have them give examples of how camouflage helps both predators and prey.
6. Divide the group into two to four teams with the same number of students in each team.  Take everyone outside to the area where the bugs are hidden.  Tell students that various types of tasty food are scattered here and that the students are hungry birds.  Describe to them what the bugs look like.  Ask them to predict what color bugs might have the best camouflage for this environment.  

7. Arrange the teams in relay-race lines.  Explain that the object of the race is to be the first team to get every bird fed.  When you say “Go”, the first “bird” in each line should “fly” over the prescribed area and pick up the first worm or bug he or she sees.  Each bird flies immediately back to the line and tags the next bird, who does the same thing.  When the last bird returns, everyone on the team sits down.  The first team seated wins.

8. When all teams have completed the relay, spread a large piece of paper on the ground.  Make a chart with as many columns as there are students on each team.  Each column will represent the student’s position in line.  Each student places his/her bug in the column that corresponds with his/her position in line.

9. Have students record which color bugs were found in each round.  Is there any pattern to the order in which the bugs were found?  Does this pattern have any significance?

10. Have students take back their bugs.  Turn the paper over and make columns that correspond to the different colors.  Have students place their bugs in the appropriate color column.  Have each student record the number of each color.  Which color was hardest to find?  What type of bug has the best camouflage for this environment, and why?

11. Have the teams line up again and repeat the game to find the remaining bugs.  Afterward, record the results in the same two ways as before; discuss the results.

12. Before leaving the game area, make sure students have recovered all the bugs.

13. Back in the classroom, have students help you record the data from both rounds in tables drawn on a chalkboards.  Older students can create bar graphs to represent the information.  Help students interpret the graphs.

Extension:

· Repeat this activity in a different environment that has predominately different colors.  If your first game was on grass, try asphalt, or vice-versa.  Discuss how the results differ and give reasons.

· Have students use assorted art supplies to create make-believe “camouflaged” creatures.  Have students suggest the advantages of their creature’s camouflage and the environment that suits it best.

· This activity can be used as a connection from school to activity stations. Explain to the participants that you are going to play a game.  While you are walking down a trail, you will pretend to be a predator such as a red-tailed hawk.  The other members of the group are mice.  Explain that you will call out “camouflage” and count to five.  The mice have to become camouflaged by the time you count to five or they will be eaten.  At the count of five, turn around and see who you can catch moving!  Each time you play the game, give the mice one less second to camouflage.  To guide the group in their thinking, ask the, “If an animal wants to be camouflaged, is it more important to be still, or to have the right colors?”  Explain that you don’t want any answers out loud---this question is just to think about.  Each time repeat the question.  Sooner or later the group will catch on that all they need to do is freeze!  Standing still is very effective camouflage.
Pennsylvania Songbirds: A K-12 Teachers’ Guide for Activities in the Classroom, Mowry, M., Alberici, T., Bainey, L. & Kromel, T.

Reaching for Connections, David Stokes, Schlitz Audubon Center, Milwaukee, WI.
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Feathers
Objective:

Students will name the parts of a feather, compare the structure of different types and predict the functions of different kinds of feathers.

North Carolina Standard Course of Study Competency Goals for Science:


4: 1.01, 1.02


7: 4.04 

8: 4.06


Biology: 3.01, 3.03

Method:


Students will examine several types of feathers.

Materials:

Feather Data Sheet (attached), feathers (possession of feathers requires a permit), magnifying glasses, microscopes, overhead projector, rulers, VELCROTM strips.

Background:

Feathers, an adaptation of reptilian scales, can be found only on birds.  Feathers range in size from 1/20th of an inch on a bird’s eyelid to five-foot tail feathers on a male peacock.  Feathers typically comprise 15 to 20 percent of the entire weight of the bird, and range in number from 1,000 to 25,000.  Feathers perform a variety of functions, such as flight, regulation of body temperature, protection, color, attraction of mates and differentiation of species.
There are three main types of feathers.  The contour feather is a smooth feather, colored and patterned to contribute to the bird’s appearance.  The flight feather (a subset of the contour feather) has a hollow, central tube, known as a shaft, running the length of the feather, and a broad, flat vane on either side.  The vanes consist of a network of barbs (resembling skinny hairs coming off the shaft) and barbules, small hooks that “seal” the feather like a “zip-lock” bag.  Down feathers have a very short shaft and non-interlocking barbs to create dead air space for insulation. 

Feathers do not grow evenly on the body.  Rather, they sprout from areas of the skin called feather tracts.  The feather, composed of keratin (the basis for hair and scales as well), emerges from a tiny growth pit in the skin called a follicle.

Procedure:

1. Divide the students into pairs.  Give each pair a down feather, a contour feather and a magnifying glass.  Allow the students a few minutes to examine the feather.

2. Ask the students to name characteristics of each feather.  List these on the board.  How are the feathers similar?  Different?  What functions do the feathers provide? 

3. Using the student answers and the background information, explain the different types of feathers and feather parts.  Place a feather on an overhead projector to show each part as it is discussed.

4. Explain that barbules work very much like VELCROTM.  Pass around pieces of VELCROTM for the students to examine.  Explain that birds preen to keep the VELCROTM together, thereby keeping their feathers in good flying condition.  Have students use hand lenses to examine the VELCROTM.
5. Distribute feather data sheets and new feathers, one to each pair.  Have each pair of students complete one sheet.

Extension:

· Compare various kinds of feathers, such as those from legally harvested birds, such as ducks, turkey, pheasant and woodcock, to those of study skins borrowed from nature centers or agency that holds a permit (such as owls, pigeons and hawks).  Compare and contrast these feathers.  Why might they be different?  (For example, owls have fewer barbules, so that their wing feathers are not held together as tightly.  This in turn permits air to filter over the wing, allowing the owl to fly quietly.)
· Conduct an experiment to demonstrate the insulating properties of feathers.  Materials needed: two large margarine tubs, two small yogurt containers, down feathers and two cooking thermometers.  Place on yogurt container in each margarine tub.  Surround one with down feathers, while leaving the other one bare.  Pour equal amount of hot water into each yogurt.  Measure and record the temperature, repeating every five minutes until the water has cooled.  Which one cooled more quickly?
· Discuss uses humans have found for feathers.  How have these uses benefited or caused problems for birds?

· Collect pictures of birds and notice how feathers shape and color the birds.  Notice the color in a variety of settings.  How does it change?

· Research and discuss how oiled birds (from an oil spill) are affected and can be cleaned.

· While mammals have mammary glands, sweat glands and scent glands, birds have only one type of gland in their skin.  This is the preen glands, or uropygial glands, a conical, bi-lobed structure on the bird’s rump.  A bird squeezes the gland with its beak to extract an oily substance that is then applied to the feathers and feet for waterproofing and moisturizing.  This oil also includes a Vitamin D precursor, which is converted to Vitamin D by sunlight and subsequently ingested during the preening act.  Cut two pieces of cotton cloth.  Apply baby oil to one and leave the other in its natural state.  Drop water onto both pieces.  Observe what happens.  (The water will soak into the untreated cloth, but bead up or run off the piece treated with oil.)  Baby oil does to the cloth what oil from the uropygial gland does to the feathers.

Evaluation:

· Students will successfully identify their feather type and label their feather.  Based upon their knowledge, students will be able to infer the function served by the feathers.

Recommended Literature:

· Elhart, Lois.  Feathers for Lunch. New York: Harcourt Brace, 1990.

· Goldin, Augusta.  Ducks Don’t Get Wet. New York: Thomans Y. Crowell, 1989.

· Lasky, Kathryn. She is Wearing a Dead Bird on Her Head. New York: Hyperion Books for Children, 1995.

· Rupp, Rebecca. Everything You Never Learned About Birds. Storey Publishing, 1995.

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

Illinois Birds, Illinois Department of Natural Resources, Educational Service.

Hunters of the Sky, Science Museum of Minnesota.

Birds in the Balance. Randall Davey Nature Center, National Audubon Society.
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Name ____________________________


FEATHER DATA SHEET
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What is its color?








______________________________

What is its shaped?

Does it have a stiff central shaft?

______________________________

Can you produce wind when you use it as a fan?

______________________________

· Measure and Record your feather’s size:

Length _____ cm

Width ______ cm

· Look at a part of your feather under a magnifying glass or microscope.  In this circle, draw what you see.

· What do you think your feather 
might be used for?

           ______________________________
           _______________________________
           __________________________________
· From what bird do you think your feather came?  Explain.

________________________________________________


________________________________________________

________________________________________________

Age: Grades K-6


Subjects: Science, math, physical education


Duration: 45 minutes


Group size: Four and up


Settings: Indoors and outdoors





Age: Grades 3-12


Subjects: Science, art


Duration: 45 minutes


Group Size: Any


Setting: Indoors





Draw your feather.





Circle the type of feather that best represents your feather.














