Human Hand Adaptation
Introduction:  
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    Living things have bodies that are adapted for the places they live and the things they do. Fish have gills so that they can remove oxygen that is dissolved in water. Most plants have green leaves which contain chlorophyll so that they can make food. Jellyfish have stinging cells to capture prey. Birds have hollow spongy bones so that they will be light enough to fly. Arctic animals have layers of fat and thick coats of fur to keep warm in the frigid Arctic climate. There are hundreds of examples of ways that organisms are adapted for a successful lifestyle. 

  

    Humans, too, are adapted for the things they do. One of our adaptations is our hand. Humans, as well as monkeys, gorillas, and other primates, have a hand that can grasp objects. We are able to grasp objects because of our opposable thumb. When students first hear or read about the opposable thumb during discussions of human evolution, they may perceive it as an anatomical fact with little seeming importance. In this activity, students will discover which of their simplest daily activities are possible only because of their opposable thumbs, which activities take longer without the use of an opposable thumb, and what sort of human activities would not be likely in the absence of an opposable thumb. 

  

In this lab exercise, you will perform several common actions. Then you will change your hand so that it resembles that of a non-primate animal. You will determine whether or not you can successfully perform the same actions. This will demonstrate how the human hand is adapted for the actions it performs. You will work with a partner to do this exercise. 

  

Materials: (per group) 

· masking tape 

· scissors 

· paper clips 

· zip-lock storage bag 

· pencil 

· jar with screw-on lid 

· paper 

· roll of tape 

· clock with a second hand  

· Piece of yarn or string 

· balloon 

· lab coat with buttons 

  

Procedure: 

Using masking tape, have your partner tightly tape each of your thumbs to the palm of the hand. Then, try to complete the tasks that are listed below. Be careful not to use your thumbs. Have your partner record on your data table how long it takes to do each task with your thumb taped and then with your thumb free. If an activity takes longer than 2 minutes, record the event as unsuccessful . After completing each item, write out the answers to the following questions:  

· Is the task more difficult with or without an opposable thumb? 

· How did you have to change your usual technique in order to complete this task? 

· Do you think organisms without opposable thumbs would carry out this task on a regular basis? Why or why not? 

Tasks:
1. Fold a paper in half and paper clip the top.
2. Write the alphabet, capital letters, then lower case letters .
3. Pick up 10 pennies and stack them
4. Unscrew a bottle cap or jar cover. 

5. Cut out the shape on a piece of paper using scissors. 

6. Pick up 10 beans with forceps. 

7. Put on a lab coat and button all buttons.
8. Blow up a balloon and tie it. 

9. Tie a knot in a piece of string. 

10. Close a zip-lock bag. 

Data: 

Table 1 - Time It Took To Perform Various Tasks
  

	Task
	Time Taken for Event:
	Change in Time

(Taped – nontaped)
	Task Difficulty With Taped Thumb 
(More/Less)

	
	Thumb Free
	Thumb Taped
	
	

	Fold and paper clip paper
	 
	 
	 
	 

	Write alphabet
	 
	 
	 
	 

	Stack 10 pennies
	 
	 
	 
	 

	Open jar
	 
	 
	 
	 

	Cut out shape
	 
	 
	 
	 

	Pick up 10 beans
	 
	 
	 
	 

	Button lab coat
	 
	 
	 
	 

	Blow up & tie balloon
	 
	 
	 
	 

	Knot string
	 
	 
	 
	 

	Close zip-lock bag
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Conclusion: 

  

1. List two ways that all the primates pictured are similar?

2. What is unique to a tarsier hand?

3. Based on the adaptations of the tarsier hand, what is it well adapted to doing?

4. What is unique to the orangutan hand?

5. Based on the adaptations of the orangutan hand, what is it well adapted to doing?

6. What is unique to a gorilla hand?

7. Based on the adaptations of the orangutan hand, what is it well adapted to doing?

8. Explain why dog and cat paws are not adapted for doing the actions you tested. 

9. What are cat and dog paws adapted for? 

10. Describe how your hand is adapted for doing the actions you tested. 

11. You have an opposable thumb. Explain what this means. 
12. Which tasks would an Orangutan have the most difficulty with?
13. Why do you feel that human hand adaptations have helped to make humans such a successful species on earth? 
14. Many primates have an opposable toe on each foot.  How is this a useful adaptation?

15. Many primates also have very long arms.  For what environments are these primates well adapted?
16. Why would it be important for the gorillas to have many offspring during their lives and not just one or two?
17. Darwin said that variation is important to natural selection.  If a male and a female gorilla had 6 baby gorillas during their lives, what are some possible variations that could be seen in the hands of the offspring?  Explain three different variations.

a. 

b. 

c.

18. What causes the variations seen in the baby gorillas?  Why are they different from each other and different from their parents?
19.  Each of the gorillas must compete with each other to survive.  What characteristics would be most important that would allow the gorillas to out compete the other gorillas to help them survive?  Explain two characteristics.

a. 

b. 

20.    Darwin used the word fitness to describe how well a creature survives.  What does this mean?

21.   One gorilla receives good traits from its parents.  Why would these good traits build up in the populations as generations go by?

22.    If the environment that a creature lives in begins to change, does this change the creature’s fitness?  Why or why not?

23.     Most primates like gorillas, chimpanzees and orangutans use their hands most of the time to help them walk.  Humans don’t.  Fossils show us that ancient humans evolved an opposable thumb after they started walking on two legs only.  Why did our hands evolve send?  

24.    Why do you think the other primates didn’t the other primates evolve hands like we have? 

Create a graph that shows the data from the columns for the untapped thumb and tapped thumb.

Seconds








