
Insect Discovery in a Dichotomous Key

Introduction:

Do you remember the first time you saw an insect? You may have asked yourself, “What is it?” You may still be curious to know the names of the insects and other organisms you see. In this activity, you are going to learn how to classify insects based on their distinguishing characteristics in to their Order, not Genus name. Classification is a way of separating a large group of closely related organisms into smaller subgroups. For example, dogs are subdivided into many different breeds because of their distinguishing characteristics. A dichotomous key is used to classify organisms, using a list of characteristics to identify the organism. In this investigation, you will use a key to identify different adult species of insects. Using this method, you will construct your own key, which will identify fourteen shark families. 

Safety: 
There are no safety concerns in this activity. If using life organisms, handle them with care.
Curriculum Objectives:

B40S-4-03 
Describe the dynamic nature of classification

B40S-5-03 
Select and use appropriate tools and procedures to determine and monitor biodiversity in an area. Eg. Field guides, dichotomous keys

S4B-0-U1 
Use appropriate strategies and skills to develop an understanding of biological concepts

S4B-0-S1 
Use appropriate scientific problem-solving or inquiry strategies when answering a question or solving a problem.

S4B-0-S3 
Record, organize and display data and observations using an appropriate format. 

Materials:

-A dichotomous key

-pictures or actually organisms being classified

Using a dichotomous key for Insects:

1. Study the dichotomous key (graph or sentence format) and pictures for the insects. What do you notice about the branching network used in the key? 
2. Make a list of similarities and differences in characteristics that you can observe about the different insects from the pictures, such as, texture of wings, number of legs, spines on legs and body shape. 

3. Look at figure 1 to identify the insect parts used in the key. 

4. Examine the Insect 1 picture in figure 2 closely for it’s characteristics. Look at the dichotomous key, either the sentence format or the graph format. Identify the characteristics in 1a and 1b, which of these characteristics does Insect 1 have?

5. Follow the pathway or numbers along the dichotomous key that correspond to the characteristics of Insect 1. For example, if Insect 1 has wings (1a), then go to 5. Read all the characteristics for 5a, 5b, 5c and 5d, until you find the correct characteristic for Insect 1. If the Insect 1 does not have wings (1b), then go to 2. Read all the characteristics for 2a and 2b, until you find the correct characteristic for Insect 1.
6. Continue following the pathway or numbers until an order name (in red) for Insect 1 is determined. 

7. Repeat steps 4-6 for all of the other Insects 2-10 until all the insects have been identified. Write the family name on the line below each insect picture. 

8. In the table, write down the distinguishing characteristics of each insect. 
	Insect Order Name
	List of identifying characteristics

	Isoptera
	

	Hymenoptera
	

	Collembola
	

	Immature Insect
	

	Diptera
	

	Odonata
	

	Ephemeroptera
	

	Hemiptera
	

	Homoptera
	

	Orthoptera
	

	Mantodea
	


Figure 1: Insect Diagram 




Figure 2: Insect Identification 
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Graph Format of a Dichotomous key for Insects
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Sentence format Dichotomous Key for Adult Insects

1a. With wings................................................................................................................. 5

1b. Without wings........................................................................................................... 2

2a. Ant-like body………………………………………......................................... 3

2b. Not an Ant-like body .............................................................................................. 4

3a. Ant-like body with a narrow waist (ants)........................................Hymenoptera 

3b. Ant-like with a wide waist (termites) ........................................................Isoptera 
4a. With an 2 antennae-like appendages located at the end of the abdomen which is

used .as a "spring" (springtails) ...................................................................Collembola 
4b. Has 3 pair of legs, but no wings, and no springy legs..............Immature insect
5a. With only a single pair of wings; the second pair of wings modified into a pair

of knob-like organs known as halteres (flies) ..................................................Diptera
5b. With two pair of wings ............................................................................................ 6

5c. With piercing, sucking mouthparts (like a straw)..................................................7

5d. Forewings leathery, but not hard; hindwings membranous and folded under

the forewings....................................................................................................................8

6a. The wings are equal in size with a long slender abdomen…………………….

(dragonflies and damselflies)............................................................................ Odonata
6b. The first pair of wings much larger than second and held straight up over the

body; with two or three long, antennae-like appendages at the end of the

abdomen(mayflies) ................................................................................Ephemeroptera
7a. Forewings half leathery, half membranous, while hindwings entirely membranous;
wings makes an “X” when folded on the back (true bugs) .......................Hemiptera 
7b. Forewings either entirely membranous or entirely leathery; held rooflike over

the body (aphids, scales, leafhoppers, and cicadas) ..................................Homoptera
8a. Chewing mouthparts; hind legs often enlarged, adapted for jumping………….

(grasshoppers, katydids, and crickets)..........................................................Orthoptera
8b. Hind legs are not enlarged and adapted for jumping.........................................9

9a. Front legs have many spines and are held in front of them in a bent “prayer like”

position; with large eyes (praying mantids) ...................................................Mantodea
Making your own dichotomous key for Sharks:
Summary of the Insect Dichotomous Key:

A dichotomous key is a series of statements or characteristics that can be used to identify an organism. When you use a dichotomous key, you examine an animal’s boarder, more general characteristics first and then look at the more specific characteristics at the end. As you follow a dichotomous key, you choose the characteristics that best describe the organism. By the time you get to the end of the key, will have accumulated several characteristics that correspond to your organism. Finally, you will reach the name of the organism you are trying to identify and then the process starts over again with the next organism.  
***** You are going to be making a shark identification dichotomous key for your classmates, using the knowledge you have obtained in the insect discovery dichotomous key. This worksheet will be a guide to help you organize your ideas to conduct an experiment.  

Procedures:

1. Before we start our shark dichotomous key, we must first identify the features of a shark. Examine the features of the shark in figure 3. Note: you may want to use some of these features in Q2.

Figure 3: Features of a Shark
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2. Observe the sharks in figure 4. List at least 7 distinguishing characteristics between the sharks in the pictures four main materials were used. Example: number of dorsal fins, number of gills, body shape, position of mouth, length or shape of fins, etc.
1.

2.

3.

4.

5.

6.

7.


3. For each family of shark, identify one or two characteristics that are unique to each shark.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

4. Using your ideas from Q2, choose one general characteristic of the sharks that could be used to classify them into two large groups based on that characteristic. For example: containing a first dorsal fin or body shape or number of gill slits.

The family names of the sharks are:

	1. Family Rajidae
	8. Family Squalidae

	2. Family Alopiidae
	9. Family Dasyatidae

	3. Family Pristiophordae
	10. Family Scapanorhynchidae

	4. Family Carcharhinidae
	11. Family Pseudotriakidae

	5. Family Scyliorhinidae
	12. Family Hexanchidae

	6. Family Rhinocodontidae
	13. Family Sphyrnidae

	7. Family Isuridae
	14. Family Mobulidae


Figure 4: Shark Identification 
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5. Record your chosen characteristic in a diagram like the one shown below. Write the numbers of the sharks in each group on your diagram. 




6. Continue to form subgroups within your two groups based on different characteristics. Record the characteristics and numbers of the beetles in your diagram until you have only one shark in each group. Make your diagram in the space provided below.
7. Using the diagram you have just made in Q6, make a sentence format dichotomous key for the sharks. Remember that each numbered step should contain two choices (a and b) for classification. Begin with 1a and 1b, then go to 2a and 2b, and so on. 
1a.

1b.

2a.

2b.

8. Exchange your dichotomous key with another classmate. Use their key to identify the sharks.
9. Was the dichotomous key you constructed exactly the same as your classmates? Why might they be different?

10. What characteristics were most useful for making a classification key for sharks? Which characteristics were not useful?
11. Why do keys typically offer only two choices and not more?

12. Explain what you have learned about making a dichotomous key. What steps did you needed to follow to successfully make a dichotomous key for the sharks?
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