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Standards

1.2.8 A Read and understand essential content of informational texts and documents in all academic areas
3.1.7. C   Identify patterns as repeated processes or recurring elements in science and technology.

4.3.10. C Explain biological diversity as an indicator of a healthy environment.

4.7.10. A Explain the significance of diversity in ecosystems.

4.7.10. B Explain how structure, function, and behavior of plants and animals affect their 
ability to survive
Introduction:
Planet Earth teems with life – life in the soil, forests and plains, the rivers, lakes, and oceans.  Even the air teems with birds, insects, and bats.    How do we know this?

Primarily we depend on our senses.  We see, hear, smell, touch (and sometimes taste) the diversity of living things around us.   Humans have a strong visual sense, so most of us use our eyes to identify other creatures.
Scientists have greatly increased the known number of species of organisms using cameras, microscopes, and other instruments.   The total count is now up to about two million species.  Insects are most numerous of all.  Many species have not yet been discovered.  Some never will be discovered, because the human population increase across the globe is destroying their habitats and driving them to extinction.

Sometimes animals that are shy and stay hidden much of the time are best identified by sound instead of sight.   This is true, for example, of some forest birds.  Such animals make mating calls and alarm calls that we can recognize when we hear them.  Scientists have invented a better way of identifying animals by sound.  They record sounds of animal calls and make sonograms of the calls.  Sonograms are diagrams that show the pitch, loudness, and length of the call.   For example, a canary that went cheep, cheep, cheep would produce a sonogram of three similar blips spaced a fraction of a second apart.

Guiding Questions:
1. What sense would you probably use to identify a skunk in the dark? ________________
2. What sense would you use to realize that a spider was crawling on the back of your neck? ___________________________ 
3. What sense might you use to discover there was half a worm in the piece of apple you have just eaten? _______________________
4. What is a sonogram? __________________________________________________
Procedure
Part I: Determining the number of species by the animals' alarm call.

Bandicoots are small, rat-like animals that live in Australia and New Guinea.  They are marsupials somewhat related to kangaroos and koala bears.  Bandicoots eat grubs, insects, and plant material. 
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Biologists have discovered that many species of dwarf bandicoots live on an island near Australia.  Dwarf bandicoots are very small and shy, and spend most of their time in nests inside cylinders of black bamboo.  They are so small that they have lost their vocal cords.  In order to make mating calls and alarm calls, they swallow small stones, twigs, or seeds that lie deep in their throats.  Individuals of each species of dwarf bandicoots can be identified by the rattle they make when they are disturbed.  It is easy to identify the species of dwarf bandicoots by making sonograms of their rattle.  If you have a good ear, you can identify the different species almost as well.  

You have collected many individual organisms in the wild; you will need to sort them according to species.  Then you will can determine how many species live in that area.  A count of the raw number of species in a habitat is the simplest measure of species diversity.     

1. Your teacher will give you a cylinder of black bamboo with a dwarf bandicoot inside.  Note the number on the side.  DO NOT OPEN THE TOP.
2. Roll the bamboo cylinder back and forth several times near your ear.  Each time the cylinder is moved the bandicoot will make an alarm rattle.  Try to remember the sound and pitch of the rattle.
3. Get together with 4 or 5 other students, so that the group has several bamboo cylinders.  Shake each cylinder and note the sound.  How many species of bandicoots are present? Remember, if two bandicoots make the same sound, they belong to the same species.
Data:
How many species of dwarf bandicoots did you identify in your sample___________?

Part II:  Matching male and female bandicoots of the same species.
Some species of dwarf bandicoots are endangered because the animals are too timid to leave their cylinders to mate.  You can help them mate by bringing together the cylinders of males and females of the same species.
1. Take the numbered bamboo cylinder/bandicoot you were given in experiment I.  Note the sex of the bandicoot.  Someone in the lab has a bandicoot of the opposite sex of the same species.   Move around the lab and listen to other bandicoot rattles until you have found the mate to your bandicoot.  Place the male and female of each species together.
Questions
1. What is the total number of dwarf bandicoot species on the island? _____________.
2. Is the sound animals make a good way of identifying them to species, or do you think identifying them by eye would be easier and more reliable in most cases? Explain your answer.                                         
Bandicoot
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