A Bird’s Life
Focus Question

How do birds interact with each other and the environment?

Activity Synopsis

Students will make bird sounds to find a mate and then forage for food with different beak types.

Time Frame

1-2 hours

Student Key Terms

· song

· beak

· communicate

· syrinx

· forelimb

· mandible

Objectives
The learner will be able to:

· Model how birds interact with each other by communication.

· Model how birds interact with their environment by feeding with their beaks.

· Identify food as a basic need of organisms.

Second Grade Standards Addressed

Science Standards

IA1a, IA4a, IB1a, IB1c, IIA1a, IIA2a, IIC1a

Background

Key Points

Key Points will give you the main information you should know to teach the activity.

· Birds communicate with each other by singing and calling.

· Different species of birds have various sizes and shapes of beaks.  Each beak serves a different purpose.

· The beak type is an adaptation that helps the bird gather food, and therefore survive in a particular habitat.

Singing is the best means of communication for birds since frequently they are great distances from one another, or are hiding in the brush and cannot see one another.

Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

Songs: (information from http://ww.pbs.org/lifeofbirds/songs/)

Birds sing to communicate with other birds.  Birds sing to communicate with rivals, predators, and potential mates.  Some birds have several (or even many) songs to serve different functions.  The nightingale has approximately 300 different love songs!  

There are two general categories of bird vocalizations--songs and calls. Songs are the longer, often complex, vocalizations you hear before and during the nesting season. Calls are heard all year long and usually have some communicative value to other birds (to warn other birds of the presence of a potential predator for example). 

The song of an individual species of bird has been shaped by its environment, just as music varies from country to country.  Singing is a perfect means of communication if you are communicating over long distances, at night or in dense vegetation.  In a forest, sound bounces off trees and may be absorbed by leaves.  In this habitat, a constant brief signal is the most effective means of communicating because it allows other birds to hear the sound continuously, in case they miss it the first time.  Birds that inhabit the forest floor would prefer a low-pitched song that cannot be distorted by the ground, while grassland species have a buzzing song because this sound travels great distances.  Birds living near running water have a lot of background noise with which to compete and communicate best with a high frequency call.  Sounds travels best approximately 3-4 feet above vegetation; therefore, small birds sing from elevated perches high in the canopy to minimize interference.  Another strategy to maximize the distance covered by a song is to leap above the vegetation and call from mid-air – a technique employed by some grassland birds.

How do birds sing so much better than humans?  The answer lies in the structure of the bird’s vocal equipment.  Whereas the human sound box is situated at the top of the trachea, the bird’s sound producing organ, the syrinx, is set at the junction of the two air tubes that lead to the lungs.  This design allows birds to produce a greater variety of sounds because the membrane on each tube produces a different sound, and these sounds are mixed when they move into the higher vocal tract. In some cases, birds can produce sounds of two pitches at once.

There is a lot of sound competition in the real world, so a bird must be sure that his song is heard!  One example of a bird going to significant lengths to be heard is the kakapo, a parrot from New Zealand.    The kakapo tramples the ground in order to build an amplification bowl.  The birds sits in the bowl, inflates its air sacs until it has almost doubled size, and then begins to sing.  His song can be heard four miles away!

In nature, survival of the fittest is the law-of-the-land so to speak.  Vocal inadequacies cannot be masked.  Singing expends precious energy and, therefore, small weak birds cannot pretend to be large and strong.  Only the strongest birds with energy and strength to spare can invest the large amount of energy it takes to produce a continuous, loud song – and still escape predation!  The fitter you are, the more likely you are to attract a mate and pass your genes on to the next generation.  This is survival of the fittest in its purest form.

Even if you are not an avid birdwatcher, you have likely noticed that birds sing more in the morning hours.  This is a trend that is seen throughout the world and the reasons are not completely understood.  One theory is that there is less wind and other noise disturbance at dawn and, therefore, it is the best time for sound to travel.  Another theory is that hunting at dawn is not as effective because light intensity is low and insect prey are kept close to the ground because of lower temperatures; so what else is left to do but sing!  This also means that there is an inordinate amount of vocal competition at dawn, so as a species, you are at a distinct advantage if you sing at a different time of day.

Why bother expending all this energy?  The answer is two-fold: to defend territory or attract a mate.  As you most likely guessed, these are duties typically assigned to the male bird, and therefore, the general rule of thumb is that male birds do the singing.  For females, singing would only attract predators to her nest.  Of course, the exceptions prove the rule.  Female red-winged blackbirds sing two songs – one to communicate with her partner and one to communicate aggressively with other females. Ravens learn each other’s calls and use them to locate each other and prompt the other’s return.   Female cardinals also sing.  Where mammals might use urine to mark their territory, the bird uses his song to establish his domain.  The male will not react violently toward his neighbor, so long as the neighbor stays in his own territory; however, a singing stranger prompts swift action in order to protect one’s territory from being invaded.  During breeding season, females spend days listening to various males sing.  In the end, they prefer the male singing the most complex song and the greatest variety of songs.  One way to increase one’s repertoire is to mimic the calls of other species. Starlings in the Shetland Islands have even been known to mimic sheep!

Beaks: (information from http://www.stanfordalumni.org/birdsite/text/essays/Bills.html)
Because the forelimbs of birds are wholly dedicated to flight, the beak must often function as the forelimbs of other animals would – for grasping, carrying, scratching, fighting, and even digging.

The beak consists of an upper jaw, or mandible, and a lower mandible.  A layer of toughened skin covers the mandibles.  Most wear and tear occurs at the tip of the beak and, therefore, this portion of the beak is generally especially thick.  Each species has adapted to its particular habitat.  For example, the edges of the beak may be sharp for cutting, serrated for grasping, or softened, as in the duck.  The duck sorts insects and seeds from murky water and the soft edges contain touch receptors that help them to locate food.

In addition to catching, killing, carrying, cutting up, locating, and filtering food, the beak also serves functions in preening, nest building, egg turning, defending, attacking, displaying, scratching, hatching, climbing, and a myriad of other tasks in a bird’s daily routine!  

Beak adaptations related to feeding are easily noticeable in most species.  Pelicans have hooked upper bill tips to hold onto slippery fish.  Mergansers have serrated margins for the same reason.   Wading birds that probe the mud and sand have slender, forcep-like beaks for locating and grasping their prey.  Oystercatchers have strong beaks that allow for hammering and prying open mollusk shells.  Hummingbirds have long, delicate beaks that are perfectly designed for obtaining nectar from tube-like flowers.  Chuck-will’s-widows have wide gaping mouths that are fringed with bristle-like structures.  The bristles act as a sort of vacuum cleaner, sweeping insects into the bird’s mouth during flight.  The woodpecker’s beak is sturdy enough to allow the bird to hammer into the woody trunks of trees in search of food.  Seed-eaters, such as buntings and finches, have short, stout beaks adapted for cracking seeds.  

References:

http://www.normanbirdsanctuary.org/beak_adaptations.shtml
http://www.npwrc.usgs.gov/resource/1999/woodduck/woodduck.htm (wood duck)

http://birds.cornell.edu/birdhouse/bird_bios/speciesaccounts/prowar.html (prothonotary warbler)

http://www.owlpages.com/species/strix/varia/Default.htm (barred owl)

http://museum.nhm.uga.edu/gawildlife/birds/caprimulgiformes/ccarolinensis.html (Chuck Will’s Widow)

Procedures

Materials

· Extra-small hand-held strainer

· Kitchen tongs

· Tweezers

· An envelope - unsealed

· Pan of dried beans

· Marshmallows attached to wooden skewers

· Popped popcorn

· A small bowl of water

· Plastic confetti pieces (or small styrofoam pieces)

· Rice stuck into a piece of floral foam

· Identification cards with neck strings (You can find photos of these birds by doing an Image search on Google.  Alternatively, you could make birds masks out of paper plates and tongue depressors.  Be aware of copyrighted material.)

Procedure
Part 1: Finding a Mate!

1. Ask the students if they’ve ever heard a bird sing.  Where were they?  Why do they think the bird was singing?  Explain to the students that the boy birds sing to attract the girl birds.

2. Play examples of some bird songs including the songs of the prothonotary warbler, the wood duck, the chuck-will’s widow and the barred owl.  Have the students imitate the sounds of each of the birds. 

3. Today, the students will becomes birds.  The boys will sing songs to attract the girls.  Give each boy in the class a bird identification card (or mask).  The card should have the picture on front and the bird’s name on the back. More than one boy may be the same bird, but spread them apart.

4. Split the girls into equal groups.  Each group will be a different bird.  Give each girl a card with her bird written on it.

5. Write the words on the board and pronounce each bird’s name.  Make sure that each student is able to read his/her card.

6. Begin by playing each bird sound for the students.  You may find a CD of birdcalls, or visit the website www.enature.com to download the birdcalls.  Explain to the students that people sometimes make up words that sound like the bird so that we as humans can communicate with each other about bird sounds.  Use the mnemonics for the bird calls and have all of the students repeat the bird sounds after you.  You may want to go through these a few times.  Have the students raise their hand if they have forgotten what kind of bird they are.  Then, go through each bird sound by stating, “If you are a male barred owl, you will make this sound.  If you are a female barred owl, you will listen for this sound", etc.

7. Bird Sound Mnemonics:

· Chuck Will’s Widow Mnemonic: chuck-will’s-widow, chuck-will’s-widow, chuck-will’s-widow

· Wood Duck Mnemonic: whoo-eeek 

· Prothonotary Warbler (a.k.a swamp canary) Mnemonic: zweet-zweet-zweet

· Barred Owl Mnemonic: who-cooks-for-you, who-cooks-for-you-alllll

8. Pull the girls to the other side of the room.  THIS IS NOT A RACE!  When you say, “go”, the boys will all start singing their songs all at once and the girls will try to find their specific song.

9. Once the girls have found the male bird that was singing their song, survey the group.  Did one male of the same species get more girls?  Why?  Was he singing louder?  Did more girls hear him?  Was he closer to the girls?  If there is a male with no female, send one his way!

10. Explain to the students that the birds are interacting with each other by singing.  Singing is a way to find another bird like you even when you can’t see the bird!  When you live in a forest, or in the bushes, that is a good adaptation!

Part 2: Feeding the babies

1. Now that we’ve found our mate, we need to feed our babies.  

2. Group the class according to birds.  Set up four beak stations.  At each station, put out the small bowl with floating confetti, the marshmallows attached to skewers, a small bowl of popped popcorn, and the rice stuck in the floral foam.  (You may want to attach a string to the top of the skewers and suspend them from something.)

3. At each station, have the appropriate “beak”.  Have the males place their identification cards at their station.  The barred owls will have the kitchen tongs, the prothonotary warblers will have the tweezers, the wood ducks will have the strainer, and the chuck will’s widows will have the envelope.

4. Explain to the students what each of the food items represents.  The rice in the floral foam represents small bugs stuck hiding in a tree trunk.  The floating confetti represents small floating plants.  The marshmallows represent meat on a bone.  The students will GENTLY toss the popped popcorn into the air one piece at a time, representing flying insects.  In order to avoid a very large mess, tell your students that they are ONLY to remove the confetti from the bowl – NOT confetti and water!  If they’re feeding on confetti, they must find a way to drain the water!
5. Have the students stand in a circle around each station.  Explain that each student will have a turn using the beak.  Each student will have one minute with the beak – 15 seconds to feed on each food item.  You, the teacher, will be the timekeeper.  When you say, “go”, the beak-holder will begin feeding on one type of food.  When you say “switch”, the student should move to the next food item, and so on until the student has tested each food item.  Tell the student to remember which of the food items he could eat the best!  Then, pass the “beak” to the student to his/her left.

6. After each student in each group has had a turn with the beak, have the students sit to discuss their data.  Make four bar graphs on the board, labeled with the name of the four birds (alternatively, you may tape the ID card for each bird to the board).  Tape the beak to the board above each bar graph.  Across the horizontal axis of each bar graph, write the names of each food item.  Call each bird group up to the board separately and have them create a graph for their beak.  One-by-one, each student should come put an “x” directly above the food item he/she could most easily eat with his/her beak.  After the bar graphs have been created, lead a discussion about the results.  Emphasize the actual beak type of each bird and the actual food items of each bird.  If the ducks recognize that they can just as easily eat the popped popcorn, ask them what they would do if they shared the same habitat with the chuck-will’s Widow.  The chuck-will’s Widow cannot strain the confetti out of the water and the duck can.  If you, as a duck, could strain food from the water, would you feed on water food or try to compete with the chuck-will’s widow?  (Alternatively: if you feel this will confuse your students (or if you feel you’ll be swimming in popped popcorn), you may use large salad tongs, held open with a spool of thread taped to the inside, instead of an envelope.  The food source would not be flying popcorn, rather a pan of dried beans.)

7. The same process may be repeated so that each bird group has an opportunity to explore all four beak types.

Assessment
Part 1: Plan to take the students to a large, flat outdoor area.  It would be best if this were a grassy area, so that no student falls and hurts himself.  In the classroom, put the students in groups of three.  Tell the students that they will all go outside into a large open area.  Two of the group will be blindfolded.  The other member of the group must stand in one place on the opposite side of the field.  (A set-up similar to Red rover, Red Rover.)  The goal is for the three members of the group to find each other.  How will they do that if they cannot see each other?  Allow the students time to discuss the problem and create a solution as a group.  Have each group discuss their solution.  If they have come up with a special call, have them “call” together.  Ask each group how this relates to the bird activity they have just done.  Take the groups outside and allow them to locate their teammates! 

Mastery/Nonmastery: The student demonstrates that it is possible to communicate by sound when team members cannot see each other.  The student correctly relates sound communication to birds interacting with one another.

Part 2: The teacher may choose to do this in a few different ways.  (1) The students remain in their small groups and each group gets the same “problem”, (2) this is done as a class or (3) the students stay in their small groups and each group gets a different “problem”.  The assessment is written assuming the students stay in small groups and each get the same “problem”.  Project a picture of a bird on the overhead (or using an LCD projector and laptop).  Tell the students a little about the bird, i.e. where the birds lives, if it is nocturnal or diurnal (active during the day), and most importantly, what the bird likes to eat.  Show the students the “beaks” they have just used.  Ask each group to discuss which one of the beaks is best suited for the bird and why.  Prompt the students to explain food as a basic need by asking them, for example, what if the only food in the mallard’s habitat was small mice and the mallard’s beak was best suited for straining small plants from the water?

Suggested birds:

Strainer: mallard duck (strains small aquatic plants and insects from the water)

Tongs:
   Red Tail Hawk (also feeds on mice and small rodents)

Envelope: Whip-Poor-Will (relative of the Chuck-will’s Widow, feeds on flying insects)

Tweezers: Robin (for picking worms from the dirt)

Mastery/Nonmastery: The student correctly explains that the type of beak is important in the type of food the bird can capture.  The student correctly identifies food as a basic need and states that the bird could not survive if it could not capture food.
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.








From COASTeam Aquatic Workshops: Coastal Plain (grade 2); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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