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Subject to variation

	The Earth’s biomes offer a wide variety of climates. In some biomes, temperatures vary greatly from day to night, while in others, temperatures remain relatively constant. The variations depend partly on the type of surface in the biome. In this activity, you will study temperature variations in three different environments: sand, wet soil and water.


identifying the problem

For help in answering the following questions, read pages 262–279 of your student book.

1.
What are biomes?
	
	

	
	


2.
Complete the table below, giving at least two characteristics of the climate and soil in each of the biomes listed.

Climate and soil characteristics of several biomes

	Biome
	Climate and soil characteristics

	Tropical forest
	

	
	

	
	

	Temperate forest
	

	
	

	
	

	Boreal forest
	

	
	

	
	

	Desert
	

	
	

	
	


3.
Give three examples of freshwater biomes and three examples of marine biomes. What is the main difference between these two types of biome?

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4.
Reformulate the goal of the experiment you will conduct in this activity.

	
	

	
	

	
	

	
	


formulating a hypothesis

5.
What is the independent variable in this experiment?

	
	


6.
What is the dependent variable in this experiment?

	
	


7.
Formulate a hypothesis based on the goal of the experiment and the dependent and independent variables.

	
	I think that
	

	
	

	because
	

	


establishing an experimental protocol

8.
To conduct this experiment, you will need the following materials:


Materials


•
200 mL sand
•
3 thermometer clamps


•
200 mL wet soil
•
3 thermometers


•
200 mL water
•
lamp with 250-W bulb


•
3 250-mL beakers
•
ruler


•
retort stand
•
stopwatch or watch


9.
Follow the protocol below to measure the temperature variation in the three environments.
	Protocol
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1. 
Pour 200 mL of sand into the first beaker.


2. 
Pour 200 mL of wet soil into the second beaker.


3. 
Pour 200 mL of water into the third beaker.


4. 
Attach the three thermometer clamps to the retort stand.


5. 
Attach each thermometer to a thermometer clamp.


6. 
Insert each thermometer into a beaker, about 3 cm deep in the beaker contents.

7. 
Place the beakers next to one another, about 2 cm apart.


8. 
Place the lamp about 20 cm above the beakers.


9. 
Record the temperature of each environment at 0 minutes in Table 1.


10. 
Turn on the lamp.


11. 
Take the temperature of each environment at one-minute intervals for 15 minutes. Record the results in Table 1.


12. 
Turn off the lamp. Warning: The bulb will be very hot.

13. 
Take the temperature of each environment at one-minute intervals for 15 minutes. Record the results in Table 2.


14. 
Clean up and put away the materials.


applying the experimental protocol


10.
Record your results in the following tables. Give each table a title.

	

	Table 1

	Title:
	


	Time

(min)
	Temperature (°C)

	
	Sand
	Wet soil
	Water

	0
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	



Table 1 (continued)

	Time

(min)
	Temperature (°C)

	
	Sand
	Wet soil
	Water

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	


	Table 2

	Title:
	


	Time

(min)
	Temperature (°C)

	
	Sand
	Wet soil
	Water

	16
	
	
	

	17
	
	
	

	18
	
	
	

	19
	
	
	

	20
	
	
	

	21
	
	
	

	22
	
	
	

	23
	
	
	

	24
	
	
	

	25
	
	
	

	26
	
	
	

	27
	
	
	

	28
	
	
	

	29
	
	
	

	30
	
	
	


ANALYZING THE DATA


11.
Which environment in this experiment represented each of the following biomes?

	
	a)
a lake or river
	

	
	b)
a desert
	

	
	c)
a tropical, temperate or boreal forest
	



12.
Draw a graph of the temperature as a function of time from the beginning to the end of the experiment, showing all three test environments. Give your graph a title.

	Title:
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13.
How can you calculate the temperature variation for a given environment? 


Give an example.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



14.
Which environment experienced the greatest temperature variation during . . .

	
	a)
the period when the lamp was on?
	

	
	b)
the period when the lamp was off?
	

	
	c)
the entire experiment?
	



15.
Which environment experienced the smallest temperature variation during . . .

	
	a)
the period when the lamp was on?
	

	
	b)
the period when the lamp was off?
	

	
	c)
the entire experiment?
	



16.
What impact would a large expanse of water have on the temperature in a desert?

	
	

	
	

	
	

	
	


REFLECTING ON YOUR APPROACH


17.
What are the possible sources of error in this experiment?

	
	

	
	

	
	

	
	



18.
How could you improve the protocol for this experiment?

	
	

	
	

	
	

	
	

	
	



19.
What do you conclude from this experiment?

	
	

	
	

	
	

	
	

	
	



20.
Was your hypothesis confirmed or not? Explain your answer.
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