[image: image1.jpg]


Natural Resources: A Jigsaw Activity

Overview
In groups of four, students research four Natural Resources: Forests, Energy, Minerals, and Marine.  Then, they share their findings with their peers as a jigsaw activity.

Contributor: Nancy Allan, Statistics Canada Resource Teacher



Objectives
· To retrieve and interpret data on Canada’s Natural Resources

· To have each student become a master of his or her resource

· To have each student share his or her knowledge with the group

· To stimulate critical thinking about resource management



Suggested grade level and subject area
Secondary

Geography



Duration
1 period in the computer lab for research

2-3 periods in the classroom for sharing information



Outcomes
· Thoroughly research one of Canada’s Natural Resources

· Become familiar with reading and interpreting statistics

· Teach others in their group about their resource

· Benefit from the research of others

· Make observations about Canada’s resource management



Materials
· Access to E-STAT

· Computer with Internet access

· Student Worksheets 



Classroom instructions

1) Reserve a computer lab, and ensure that the school has registered for free access to E-STAT.

2) Put the class in groups of four.  Give each student a different resource worksheet to complete.

3) Show how to access E-STAT and to find Human Activity and the Environment 2000 and The Daily on the Statistics Canada website (www.statcan.ca).  

4) Have each student teach the group about his or her resource.

5) Discuss Canada’s resource management options. 
6) Ensure all the worksheets are filled out correctly.



Evaluation:

· Assess ability to follow instructions and to stay on task

· Assess student worksheets

· Assess sharing of information
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Natural Resources – Energy
Student Worksheet
A) Instructions for accessing Human Activity and the Environment 2000 


1.  Go to http://estat.statcan.ca and select English.


2.  Click on Accept and Enter.


3.  Under Land and Resources on the Table of Contents, select 
        

     Environment.


4.  Select Human Activity and the Environment 2000.


5.  Select Chapters.

B) Chapter 5.6 – Energy Resources


1.  What were pre-industrial energy sources?



                  
___________________________________________________________

 
2.   In our industrial economy, what non-renewable energy sources are 
used?
___________________________________________________________


3.   Click on Table 5.6.1 (Basic Energy Indicators).  


Between 1958 and 1997, basic energy consumption per person increased 
by _________ gigajoules.


4.   Energy production and distribution in Canada is big business.


a)   In 1997, what percentage did energy industries generate:



Of GDP? ______ %​​​   

Of total investment? ____  %, 


       How many workers did it employ? ______


b)   What crisis caused energy consumption to drop? 



___________________________________________________________

      


      


c)    Do you expect this will happen again in 2005-2007?  Why or why not?


___________________________________________________________

5. Define the following terms:


a)   established reserves



        



    
___________________________________________________________
___________________________________________________________


b)   reserve life     


___________________________________________________________

___________________________________________________________


c)   total energy resource base    
___________________________________________________________
___________________________________________________________





                                

    6.   Fill in the following table using information from Table 5.6.2.





Reserve Life (years)

	Year
	Coal
	Crude Oil
	Bitumen
	Natural Gas
	Uranium

	1976
	
	
	
	
	

	1986
	
	
	
	
	

	1996
	
	
	
	
	


7.   Table 5.6.1 tells us that although the remaining established reserves of crude oil measured __________ in 1992, there were __________ undiscovered recoverable resources believed to be situated in Canada. Similarly, although the remaining reserves of natural gas measured __________ in 1992, there were __________ undiscovered recoverable resources. The estimated total crude bitumen (tar sands) resource base was __________, much larger than the __________ estimated total crude oil resource base.  Based on these figures, it seems likely that __________ will replace __________ as our principal source of petroleum.

8.   Table 5.6.3 demonstrates that energy production has risen from __________ petajoules in 1958 to over __________ petajoules, while exports have risen to almost __________ petajoules.  Contrary to popular opinion, Canada produced __________ more energy than it consumed in 1997.

9.   Why has the use of sub-bituminous coal and lignite for the production of 
power increased since 1981?

__________________________________________________________________________________________________________________________________________________________________________________________     




  

10.  In Table 5.6.5, which fuel has the greatest energy content in megajoules per unit, and also gives off the greatest amount of CO2 emissions? ____________________
11.  On Map 5.6.1, find the three provinces that generate nuclear power.

 
________________________ 

________________________  

________________________
12.   On the same map, find the province that produces the most hydro-electricity.      ____________________
13. According to Table 5.6.4, in what year before 1994 did Canadian oil prices peak?  __________

14. What are the world oil prices per barrel are today? __________ 
15. What did they peak at during Hurricane Katrina? __________  
16. Why has energy efficiency not improved since the 1980s? ______________________________________________________________________________________________________________________

17. Who owns the facilities that produce electricity in Canada? ______________
18.  What three aspects of energy supply do these utilities control? ______________________________________________________________________________________________________________________

___________________________________________________________
C)  Analysing Provincial Energy Practices

1) Return to the Environment screen on E-STAT.  Under Environment Statistics, select Provinces.

2) Under Geography, select Canada by Province.
3) Under Characteristics, click on View checklist to select:

 
Energy use final demand by industry sector, 2002



Energy use final demand by transportation sector, 2002



Energy use final demand by resident and farm sector, 2002



Energy use final demand by gov’t and comm. sector, 2002

4) Click on Back to main selection form.  Click the bar chart icon at the bottom of the screen.  If the data is hard to interpret, switch to Table, area as rows, at the bottom.  Using the table or bar chart, answer the following questions:

a) In which province does industry have the highest energy demand?
 ___________________

b) In which province does transportation have the highest energy demand?
 ___________________

c) In which province does resident and farm use have the highest energy demand?  ___________________

d) In which province does the government and commercial sector have the highest energy demand?  ___________________

5) Return to the Welcome to E-STAT page.  Under the Accept and Enter button, click on CANSIM. In the Search CANSIM search field on the next page, type 127-0001, and then click on the Search button. 

6) Under Geography, select Canada.

7) Under Electrical power components, select Overall total generation.
8) Under Reference period, select Jan 2005 to Dec 2005.
9) Click on Retrieve as Individual Time Series. 

10) Under Graph formats, click on Horizontal Bar Chart.
11)  Click on Retrieve Now.
12)  Answer the following questions:

a) Which month had the most amount of power generated? ________________

b) Which month had the least amount of power generated? ________________

c) Which month had the second most amount of power generated? ________________

d) Why was there a surge in the power supply in July and August? ______________________________________________________________________________________________________
13)  Return to the Welcome to E-Stat page.  Click on Home in the upper left hand corner.  Click on Site Map on the Statcan Home Page.  Click on: News from the Daily.  In the Search the Daily box, type energy. Click on Search.

14)  Click on Study: Research and development for new energy technologies in the private sector.  Answer the following questions:



a)  Between the years of 1993 and 2003, in what one area only did 


spending increase in research and development of energy?   


______________________



 b)  In what five areas was this money spent?




1) ____________________________________________




2) ____________________________________________




3) ____________________________________________




4) ____________________________________________




5) ____________________________________________

D)  What do you think?

How can Canada produce enough energy for its needs and still be environmentally friendly?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Natural Resources – Forests
Student Worksheet

A) Instructions for accessing Human Activity and the Environment 2000 


1.  Go to http://estat.statcan.ca and select English.


2.  Click on Accept and Enter.


3.  Under Land and Resources on the Table of Contents, select 


     Environment.


4.  Select Human Activity and the Environment 2000.


5.  Select Chapters.

B) Chapter 5.2 – Forest Resources

1. How much of Canada’s 417.6 million hectares of inventoried forest land is classified as timber-productive?

_____________________________________________________

2. How much of this timber-productive land is currently managed for timber production?




_____________________________________________________

3. Click on Figure 5.2.1. to enlarge it.  Which four provinces have the largest amount of managed forest?  Using information from Figure 5.2.1., fill in the following chart:

	Rank
	Amount of Managed Forest by Province
	Amount of Softwood
	Amount of Mixed wood
	Amount of Hardwood

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	


4. Which province produces the largest amount of hardwood? _______________________  
5.  Which province produces the largest amount of mixed wood? _______________________ 
6. What species of timber are found in British Columbia’s Pacific Maritime ecozone? 

_______________________   ______________​​_________​
_______________________   _______________________  
_______________________   _______________________

7. What type of timber is found in the Boreal Shield ecozone of northern Alberta, Saskatchewan, Manitoba, Ontario, and Quebec? _______________________
8. What type of timber is predominant in the Boreal Plains ecozone of southern Manitoba and Saskatchewan? _______________________
9. In the Mixed Wood Plains ecozone of Ontario and Quebec, what type of timber predominates? _______________________
10. Enlarge Figure 5.2.2.  Which province has the greatest amount of growing stock? _______________________
11. What is roundwood? ________________________________________________________________________________________________________________

12. For what purposes are the following used?                                                        Logs ____________________________________________________                      Bolts ____________________________________________________           Pulpwood ________________________________________________
13. Enlarge Figure 5.2.5.  Which province harvests the largest amount of broadleaved timber? _______________________
14. What level of government is responsible for forest management? _______________________

15. What is an Annual Allowable Cut (AAC)? ________________________________________________________________________________________________________________________________________________________________________
16. What factors determine the AAC of a province? ________________________________________________________________________________________________________________________________________________________________________
17. Enlarge Figure 5.2.6.  Which four provinces had the largest AAC between 1991 and 1997?     


_______________________   _______________________  
_______________________   _______________________ 
18. Which three provinces had the highest harvest ratios? 
_______________________   _______________________  
_______________________
19. What percentage of forest fires is caused by humans? _______________________
20. How does timber harvesting impact the environment? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________
C) Chapter 4.6 – Forest Industries
1. How many jobs in Canada depend on the forest industry? _______________________
2. In 1998, what was the total amount of dollars that the forest industry contributed to the Canadian economy? _______________________
3. What two groups of industries receive raw materials from logging? _______________________    _______________________
4. Why did employment in the logging industry decline after the 1950s? 

______________________________________________________________________________________________________________________



5. To what three countries does Canada export most of its forest products?  




     
_______________________  

_______________________         

_______________________
6. What forest products does Canada export? ________________________________________________________________________________________________________________________________________________________________________

7. How can clearcutting harm ecosystems?
_________________________________________________________________________________________________________________________________________________________________________________

8. Which two provinces have experienced a growth in forest dependent communities?



_______________________  _______________________

D) Analysing Provincial Forestry Practices 

15) Return to the Environment screen on E-STAT.  Under Environment Statistics, select Provinces.

16) Under Geography, select Canada by Province.
17) Under Characteristics, click on View checklist to select:

 
Total area of trees harvested, 2001, sq km



Total area of trees lost to forest fires, 2001, sq km



Tree replenishment by seeding, 2001, sq km



Tree replenishment by planting with seedlings, 2001, sq km

18) Click Back to main selection form.  Click the bar chart icon at the bottom of the screen.  If the data is hard to interpret, switch to a table by clicking the table icon at the bottom of the screen.

19) Answer the following questions.
a) List the five provinces that harvested the largest area of trees. Place in order from highest to lowest.



     
1. _____________________  



2. _____________________ 



3. _____________________


    
4. _____________________   



5. _____________________

   
b)   Which province had the largest area of trees lost to forest fires 



in 2001? _______________________



c)   Which province replenished the largest area of trees by 




seeding? _______________________

d) Which province replenished the largest area of trees?

       _____________________

e) Which province was closest to replenishing as many trees as it harvested?

      ______________________
E) What do you think?
     How can Canada improve its forest management?   
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Natural Resources – Marine

Student Worksheet

C) Instructions for accessing Human Activity and the Environment 2000 


1.  Go to http://estat.statcan.ca and select English.


2.  Click on Accept and Enter.


3.  Under Land and Resources on the Table of Contents, select 


     Environment.


4.  Select Human Activity and the Environment 2000.


5.  Select Chapters.

B)  Chapter 5.3 – Marine Resources

1. Why is it difficult to obtain reliable data on fish stocks?  
___________________________________________________________________________________________________________________________
2. The estimated spawning biomass of cod in the Southern Gulf of St. Lawrence fell by _________ % between 1956 and 1997.  Why?  
____________________________________________________________________________________________________________________________

3. Why did the spawning biomass increase in the 1970s?  
____________________________________________________________________________________________________________________________



        

4. Why did the spawning biomass decrease again in 1992? 
____________________________________________________________________________________________________________________________
5. Click on Table 5.3.1 Spawning Biomass of Selected Fish Stocks, 1950-1997.  Fill in the following information: 

	Year
	Gulf of St. Lawrence Cod
	Eastern Scotian Shelf Cod
	Pacific Herring
	Pacific Halibut

	1958
	
	
	
	

	1979
	
	
	
	

	1997
	
	
	
	


6. On the Eastern Scotian Shelf, what happened to the spawning biomass of cod between 1963 and 1976? 
______________________________________________________________
7. In 1985, the cod stock peaked at __________ tonnes, but fell again in 1987, due to ________________________________________________. To combat this decline, a moratorium was imposed on cod fishing in ________.
8. Why did northern cod stock decline in the 1960s and 1970s?
          ___________________________________________________________

9. Why did it continue to decline in the late 1980s? ___________________________________________________________
10. What three fishing practices have produced the current crisis in the health of the groundfish stocks throughout Atlantic Canada? ___________________________________________________________     ___________________________________________________________ ___________________________________________________________
11. Why did the commercial fishing of Pacific Coast herring stop between 1966 and 1979? ______________________________________________________________________________________________________________________

12. After 1970, why did the spawning mass of the herring rebound and remain high? ___________________________________________________________       ___________________________________________________________
13. Why did the exploitable biomass of Pacific halibut increase in the 1990s? ___________________________________________________________
14. Why has shellfish been the bright spot in commercial fishing in recent years? ___________________________________________________________
15. According to information in Table 5.3.3, the value of landed groundfish declined by _____________ million dollars, the value of pelagic fish declined by _____________ million dollars, and the value of shellfish increased by _____________ million dollars.
16. As can be seen in Figure 5.3.1, total groundfish landings peaked in the early 1980s, and declined rapidly after __________.
17. According to Table 5.3.5, only the harvest of Greenland Turbot __________ in Newfoundland and Nova Scotia.  Fortunately, the harvest of shellfish __________everywhere, while the total catch of pelagic fish such as herring, salmon, and tuna __________ everywhere.
18. On the west coast, salmon landings __________ by 29%, attributed in part by habitat destruction caused by ____________________, ____________________, ____________________, and ____________________.
19. Why has the herring harvest remained stable since 1983? ______________________________________________________________________________________________________________________
20. Table 5.3.7 shows aquaculture production has doubled in value from _______________ thousand dollars in 1987 to ____________________ thousand dollars in 1997.  This included an increase of 40% for __________, 52% for _____________, 217% for ______________, and 229% for ______________.
21. Canada limits fishing licences, sets quotas for allowable catches, and uses extensive air and sea surveillance to _____________________________________, _____________________________________, and _____________________________________.

C)  Chapter 4.5 – Fisheries
1. In 1997, fishing industries accounted for only ________ billion of GDP, and that was mirrored in employment, which fell to _________________ people.  Similarly, only __________billion dollars worth of fish and fish products were exported that year.

2. Fishing is the mainstay of economic life in nearly _____________ coastal 
 communities in Canada.

3. Declining employment in the Atlantic fishing industries was likely one of the factors behind the emigration of people from ____________________, ____________________________, and __________________________.
4. In the late 1980s, the federal government attempted through a series of support programs to provide ____________________, and to improve        __________________________________________________________.
5. Although British Columbia saw a large decline in salmon landings in 1996, West Coast fishing industries have weathered their difficulties largely thanks to an increase in the ______________________.  Employment dropped to ____________ people in 1996, so the federal government provided _____________ million dollars in financial assistance to displaced workers.
6. Canada’s inland freshwater commercial fisheries landed ______________ tonnes of fish, primarily __________________, ___________________, and __________________.
7. In 1995, _______________ people in Canada fished for pleasure.  The majority, __________ %, were Canadians who fished in their home province or territory.  Trout accounted for _______ % of all fish caught.

D) Analysing Fishing Industries in Canada

1. Return to the Welcome to E-STAT page.  In the left side bar, click on the Search CANSIM button.  In the search field, type 003-0001 and click on Search.
2.  Under Geography, choose Select all. 

3.   Under Finfish and Shellfish, choose Select all.
4.   Under Production, select Tonnes.

5. Under Reference Frame, select From: 2004 and To: 2004.
6. Click Retrieve as a Table.
7.  At the Screen Output formats, select HTML Table, Geography as Rows, and then click Retrieve now

8. Answer the following questions using the data in the Table:

a) Which province reported the most production of all types of aquaculture? ______________________

b) Which two provinces reported no aquaculture production?  _____________________ ​​​​ ​​​​​​______________________

c) Which province produced the most oysters? __________________

d) Which province produced the most mussels? _________________

9. Return to the Welcome to E-STAT page.  Click on Home in the upper left hand corner.  Click on Site Map on the Statcan Home Page.  Click on: News from the Daily.  In the Search the Daily box, type Fishing industry and click on Search.

10. Click on Aquaculture, Wednesday, October 18, 2006.  Answer the following questions:

a) In 2005, what was Canada’s most important export market for salmon? ______________________
b) What two provinces are Canada’s largest aquaculture producers? ___________________       ____________________

c) What expenses does the aquaculture industry have?  ____________________________________________________________________________________________________________________________
E)  What do you think?
     How can Canada improve its fisheries management? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________
Natural Resources – Minerals

Student Worksheet

A)  Instructions for accessing Human Activity and the Environment 2000 


1.  Go to http://estat.statcan.ca and select English.


2.  Click on Accept and Enter.


3.  Under Land and Resources on the Table of Contents, select 


     Environment.


4.  Select Human Activity and the Environment 2000.


5.  Select Chapters.

B)  Chapter 5.7 – Mineral Resources
1. Click on Table 5.7.1.  Fill in the following information:






Thousand tonnes

	Year
	Copper
	Nickel
	Lead
	Zinc
	Gold
	Silver

	1977
	
	
	
	
	
	

	1987
	
	
	
	
	
	

	1997
	
	
	
	
	
	


2. Why did reserves, with the exception of gold, decline between 1997 and 1999? ​​
    
             ______________________________________________________________________________________________________________________
3. According to Figure 5.7.1, the reserve life of most minerals was between _____ and _____ years, except for nickel, which had a reserve life of _____ years.
4. Why is iron the most widely used metal? ___________________________________________________________

5. For what is iron used? 



 
     
 
 ___________________________________________________________
6. How is steel made? ______________________________________________________________________________________________________________________

7. For what is steel used?

___________________________________________________________
8. What country accounted for one-quarter of the world’s production of iron ore in 1997?  __________________

9. How much copper was used in Canada in 1997?  ________________
10. For what was this copper used?    
______________________________________________________________

11. In 1996, what were Canada’s copper reserves?

______________________________________________________________

12. What is the main use of zinc in Canada?

______________________________________________________________

13. What are some other uses for zinc? 
______________________________________________________________
14. In 1997, what was the measurement of Canada’s zinc reserves? 
       
______________________________________________________________

15. What are some different uses of lead in the western world? 
______________________________________________________________

16. In 1996, what did Canada’s lead reserves measure? _________________

17. For what is nickel used? 
______________________________________________________________

18. In 1996, what did Canada’s nickel reserves measure? ________________
19. Aluminum can be used in combination with several metals, such as: 
______________________________________________________________

20. Uses for aluminum include:
______________________________________________________________

21. From where does Canada import aluminum ore?
______________________________________________________________
22. What product is made from potash? ____________________
23. In 1996, _______________ tonnes of sand and gravel was used to make 

_____________________________________________________________.

24. How much salt is used annually to de-ice roads? ____________________

25. What products are made from gypsum?
____________________________________________________________________________________________________________________________
26. How large are Canada’s gypsum reserves? ____________________

C)  Chapter 4.7 – Mineral Industries

1. Click on Figure 4.7.1 - Production of Selected Minerals, 1948-1998.

    
        a)   In what year did mineral production peak?   __________ 


        b)   Which non-fuel minerals are represented in the graph? 



_________ __________ __________  __________ __________ 


_________ __________ __________
2. Click on Table 4.7.1.  According to the table, the GDP for metal mines increased from ___________ million dollars in 1961 to ___________ million dollars in 1998.
3. Which province has no mining or oil drilling activities? _________________

4. According to Table 4.7.2, employment in mining, quarrying, and oil well industries has decreased in Canada between 1983 and 1998.  However, during that period, it did increase in: ___________, ___________, and ___________.

5. Which two industries account for one third of all employment in mineral extraction industries? 
      ______________________   ______________________ 
6. According to Table 4.7.4, employment in the smelting, milling, and refining activities of the Mineral Industry has decreased by ___________ people between the years of 1961 and 1997, but production has increased.
7. Within Canada, ___________ million tonnes of minerals were shipped in 1997, with ______________________ being the single most important mineral shipped.
8. Large -scale copper mining began in ______________________ in the late 1920s.  In 1998, copper production in Canada was ___________ tonnes, with ___________, ___________, and ______________________ being the three major copper- producing provinces.
9. Canada produced ___________ tonnes of gold in 1997, mostly in ___________ and ___________.  This accounted for ___________ % of the world’s gold production.
10. 96% of Canada’s iron ore is produced in ___________ and ___________.  In 1998, Canada produced ___________ tonnes of iron ore.  Much of the ___________ tonnes of iron ore that was exported in 1997 went to ______________________ and ______________________.
11. Nickel is only produced in ___________ and ___________ in Canada.  In 1997, the production value of nickel reached ______________________.
12. The province that is the largest producer of zinc is ______________________.
13. In 1998, Canada produced ___________ tonnes of potash.  Potash is exported primarily to __________________ and ____________________.
14. Coal mining began in ___________ in 1826. Coal was used for ______________________ and ______________________.  Now, coal is used mainly to produce ___________.  The three provinces that produce the most coal are: ____________________, ___________________, and____________________.

15. In the 1940s and 1950s, the oil industry in Alberta increased dramatically with the discovery of ______________________ and ______________________. Pipelines were constructed to bring gas to ______________________ and ______________________, and oil to ______________________.  By- products of refining natural gas include: ___________, ___________, ___________, and ___________.
16. Mineral exploration declined during the ___________, but increased again in ___________, stimulated by price increases in metals, and the ______________________.  In 1997, oil and gas production increased with the drilling of ___________ wells, with ___________ and the tar sands accounting for the increase.

D)  Analysing Mineral Industries in Canada
1. Return to the Welcome to E-STAT page.  Under the Accept and Enter button, click on CANSIM.  In the Search CANSIM search field on the next page, type 152-0005, and then click Search. 

2. Under Geography, Canada is already selected. 

3. Under North American Classification System, click on View checklist, and select:                 Coal mining        



Iron ore mining



Gold and silver ore mining



Copper, nickel, lead, and zinc ore mining
4. Under Components, select:


Total Establishments


Value of production (x 1,000)

5. Under Reference Frame, select From: 1994 To: 2004

6. Click on Retrieve as a Table.
7. On the Screen Output formats page, select HTML Table, If possible, no more than 12 columns, then click Retrieve Now.
8. Answer the following questions using the data in the Table:


a) Which mineral industry lost the largest number of establishments 

between the years 1994 and 2004?  ______________________________  
b) What two industries saw their value of production go down slightly in 
those ten years?  _____________________________________________

c) What two industries saw their value of production increase in that time? 
___________________________________________________________
9. Return to the Welcome to E-STAT page.  Click on Home in the upper left hand corner.  Click on Site Map on the Statcan Home Page.  Click on: News from The Daily.  In the Search The Daily box, type in Diamond mining. Click on Search.

10. Click on Diamonds: An update.  Answer the following questions:


a)  In 2005, how many carats of diamonds were exported from the 
Northwest Territories?  ______________
b) Where are the main destinations for Canada’s diamonds?  

 ___________________ and ________________________

c) What economic impact has this had on the Northwest Territories?  ___________________________________________________ 

E)  What do you think?

Will diamond mining hurt the environment in Canada’s North?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

