What Makes a Bird a Bird?

Birds are unique. In the animal kingdom birds have two reasons for being special.

· all birds have feathers.
· all birds live in a hurry
Everything about a bird is fast. They breathe faster than any other animal. Their heart beats faster, and their body temperature is higher. Birds have a backbone.

Birds are warm blooded. Birds lay eggs and defend themselves with a bill or a beak. All birds have wings, but not all birds fly.
 
Birds also have other values. 

· We eat both eggs and meat from birds. 

· Feathers are used for pillows, quilts and clothing.


Physical Characteristics of a Bird 

Feathers 

· Feathers are light but very strong, and they are flexible but very tough. 
· Feathers are made of a tough and flexible material called "keratin". 
· Feathers look solid, but they are not. 
· The spine down the middle, called the shaft, is hollow. 
· The vanes(羽片) are on the two halves of the feather. They are made of thousands of branches called barbs. Because there are many spaces between these barbs, a feather has as much air as matter. 
· The bird's wing is the basic structure for flight. It is the shape of the wing that allows a bird to fly. The feathers make the shape of the wing. 
·  The tail of the bird plays a big role during flight. The tail acts as the rudder, balancing and steering the bird. The tail also helps the bird in stopping. The tail is turned downward and acts like a brake. 
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Internal Structures of a Bird 

Every part of birds’ bodies must give maximum power with a minimum of weight. 

· There is a weight limit for a flapping bird. The heavier the animal, the bigger its wings need to be. The bigger the wings, the more muscle are needed to move them. The biggest flying bird today is called the Great Bustard. They weigh as much as 32 pounds and are 4 feet long. 
· The bones that birds have are made for lightness. 
· Birds have fewer bones than most animals. The bones they have are hard but thin.
· Birds that don't fly have the heaviest skeleton. 
· In birds many bones are fused together. In this way not as many muscles are needed.

· Birds have 3 eyelids. The actual image a bird sees depends on the placement of the eyes. The eyeballs of birds are flatter than those of humans. And the retina of a bird's eye is 2 times as thick as a man's. A sparrow hawk can see 8 times more clearly than man. 
· The ears of birds not only hear well but also are used for maintaining balance. This is critical during flight. 

Internal Power System 

A large bird burns extra energy taking off & 
a small bird uses extra energy keeping warm.
· Birds are warm-blooded animals. They must have extra power to keep a constant body temperature. 
· All the inside organs of a bird run at high speed. This makes for high energy, but shortens the life span of the bird. 

· The kinds of foods eaten by birds must be "high-octane". These foods are high in calories. They are seeds, nuts, fruits, fish, and rodents. At night a bird must rest and their body functions slow down. A hummingbird would starve to death at night if his heart, respiration, and body temperature did not slow down. 
· To create energy from the foods they eat, birds must burn them up. This is called combustion and oxygen is needed to do this. Oxygen is taken into the body through the lungs where it passes into the bloodstream. Birds need a very fast system to supply the energy they need. Also, in birds there are air sacs next to the lungs. They never run out of breath. The lungs of birds work faster than ours. Birds fly into breath.
· A bird's heart beats much faster than other animals. This makes the blood travel through a bird in seconds. Because of this fast blood travel, a bird's body temperature is 7 or 8 degrees higher than a man’s. 

The Mechanics of Flight in Birds 

The shape of a wing is called an airfoil. As the airfoil moves through the air, air goes above and below. The air flow over the upper surface has to move farther than the lower part of the wing. In order for the 2 air flows to make it to the edge of the wing at the same time, the top air must go faster. 

	

	Wing diagram


· The air on the upper part has a lower pressure than the air moving over the lower part. This pressure difference makes the lifting possible by the wing. 

· There is another way to get the most lift. The bird can make "slots" (翼縫). Birds can move their feathers at their wing tips to produce slots. 
· Speed is the most important part in making lift. Speed can be greater by increasing the forward speed of the wing itself as it travels through the air. If you double the speed, the bird gets 4 times the lift. If the bird triples the speed it will get 9 times the lift. 
· The bird makes its speed by flapping its wings. This forward motion is called thrust. A bird's wing is like the arm of a man. It is the "hand" part of the wing that makes the power to move the bird through the air. 

·  Variety in flight

Birds live all over the earth. There are many types of birds. Some are large, some are small. The larger birds fly faster. There is a great variety in speeds at which birds fly.

The top speed of a bird depends on its design.

Every bird can change their speed, but has a top speed during flight.
The fastest bird is peregrine falcon. It flies at 100 mpg in level flight. When it folds its wings against its body, the falcon can dive at 200 mph.
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Peregrine falcon


Some birds do not fly very much. 

·  Grouse 
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·  Pheasant
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·  Quail
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They spend most of their time on the ground. These birds are designed for protection on the ground.


Most birds do not fly faster or higher than is needed. This is because:

· it takes too much energy to climb against the gravity 

· there is less oxygen to breathe and support the bird high in the air

Birds that dive have special wings. Penguins have flipper-like wings. They use these to move through the water.
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Penguin

Birds use many ways to fish.
· Skim the water surface, 

· Climb 100 feet into the air before diving into the water.

 Diving birds have special ends on their flight feathers. They are notched so that they cannot stick together.

The unique of hummingbird.

· They can fly in one place in the air for long periods of time

· Their bodies are upright

· Their wings sweep back and forth, like a helicopter.

· Their muscle structure is not like other birds.

· It flaps its wing 10 times per second and flies at 60 mph
 


Questions for Fun

1. The dragonfly is able to fly more than ______mph. (Check the correct answer.)

    A. 55

B. 45

C. 35


                         
 2. True or false? Birds have bones that are hard and very thick.


    A. True

B. False


3. Is the temperature of a bird higher or lower than a human’s temperature?  (Choose one answer.)


    A. Higher

B. Lower

C. Just the same

D. It varies

4. About how fast does a hummingbird flap its wings? (Choose one answer.)
                               

A. 10 times per second

B. 100 times per second

C. 100 times per minute

                                   .
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