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Grade level:  
High school 
 
Subject area:  
Science 
 
Duration:  
Two class periods 
 
Setting:  
Classroom 
 
Vocabulary:  
Acre 
Bottomland 
hardwood forest 
Google Earth 
Hectare 
Home range 
Louisiana black 
bear 
Percent change 
Scatterplot 
Tensas watershed 

  

 

 

Home Is Where the  

Habitat Is 
Teacher Instructions 

 

 

 

Objective: 

Students will use digital imagery from Google Earth to measure changes 

in bottomland hardwood forests and infer the impact of land conversion 

on the number of Louisiana black bears in the Tensas watershed. 

Learning Objectives: 

The students will: 

 Determine the percentage change in bottomland hardwood forest 

habitat in the Tensas watershed between 1972 and 2001.Improve 

understanding of metric units for measuring area.  

 Use data about the home range size of adult bears to infer the 

change in the number of bears that live in an area.  

 Use a graph to demonstrate the relationship between forested area 

and number of bears.  

 

Materials List: 

 Calculators  

 Dry erase markers 

 Transparencies  

 

Grade Level Expectations:  

Physical Science: 

 Conduct an investigation that includes multiple trials; record, 

organize and display data appropriately. (SI-H-A2) 

 Utilize mathematics, organizational tools and graphing skills to solve problems. (SI-H-A3) 

 Use technology when appropriate to enhance laboratory investigations and presentations of 

findings. (SI-H-A3) 

 Gather and organize data in charts, tables and graphs. (PS-H-A1) 

 

Biology: 

 Conduct an investigation that includes multiple trials; record, organize and display data 

appropriately. (SI-H-A2) 

 Utilize mathematics, organizational tools and graphing skills to solve problems. (SI-H-A3) 

 Use technology when appropriate to enhance laboratory investigations and presentations of 

findings. (SI-H-A3) 

 Analyze positive and negative effects of human actions on ecosystems. (LS-H-D4) 

 Explain how selected organisms respond to a variety of stimuli. (LS-H-F3) 
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Environmental Science:  

 Conduct an investigation that includes multiple trials; record, organize and  display data 

appropriately. (SI-H-A2) 

 Utilize mathematics, organizational tools and graphing skills to solve problems. (SI-H-A3) 

 Use technology when appropriate to enhance laboratory investigations and presentations of 

findings. (SI-H-A3) 

 Explain how species in an ecosystem interact and link in a complex web. (SE-H-A7) (SE-H-

A10) 

 Evaluate the effectiveness of natural resource management in Louisiana. (SE-H-B4) 

 

Common Core State Standards: 

 E6: Use technology and digital media strategically and capably. 

 E5: Read, write and speak, grounded in evidence. 

 E3: Obtain, synthesize and report findings clearly and effectively in response to task and 

purpose. 

 M1: Make sense of problems and persevere in solving them. 

 S5: Use mathematics and computational thinking. 

 

Vocabulary Definitions: 

Acre – a unit of land area measuring 4046.86 square meters. This is equivalent to about one football 

field or 40% of a hectare. 

Bottomland hardwood forest – a type of deciduous hardwood forest found in broad lowland 

floodplains along large rivers and lakes. Many people refer to them as “river swamps.” 

Google Earth – a virtual globe, map and geographical information program that can be downloaded 

for free from the Web. 

Hectare – a unit of land area measuring 10,000 square meters. 

Home range – the estimated area of land needed to support an adult animal. Simply put, this is the 

area where an animal lives and travels in search of food and potential mates. The estimated home 

range of an adult bear is quite large: males require around 40,000 acres (16,000 hectares or 160 km
2
), 

females require around 18,000 acres (7,200 hectares or 72 km
2
). Home ranges of individuals overlap. 

Louisiana black bear – Ursus americanus luteolus is a unique subspecies of the American black bear 

found from east Texas to southern Mississippi. They are currently listed as “threatened” under the 

Endangered Species Act. 

Percentage change – calculations showing the difference between two values as a percentage. To 

obtain percent change subtract new value from old value, divide by old value and multiply by 100%. 

The formula is often expressed as: ((Y2-Y1)/Y1) x100%. 

Scatter plot – a graph of plotted points that show the relationship between two sets of data. 
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Tensas watershed – found in northeastern Louisiana, covering 272,000 hectares (672 126 acres) in the 

Mississippi River Alluvial Plain. 

Background Information:  

According to the United Nations Environment Programme, the Tensas watershed in 

northeastern Louisiana is one of the most threatened in the world. Land conversion from hardwood 

bottomland forest to timber and agricultural uses in the last 40 years has left less than 20 percent of 

the original forest intact. The Tensas watershed is also one of the most important home range areas 

for the threatened Louisiana black bear. In this activity, students will read two short articles on the 

management and ecology of Louisiana black bears. Students determine the average home range size 

needed to support one adult animal. Scientists, environmentalists, landowners and policy makers need 

to understand the life history of these bears and the human effects on ecosystems that support them to 

ensure that bears remain a part of the Louisiana landscape.  

Satellite imagery can reveal large scale temporal and spatial changes to ecosystems. In fact, 

many would argue that the advent of space-borne imaging has transformed how we view our world. 

In the last few years much of this imagery has become widely available to the public. During this 

activity students will access and review two such images from Google Earth to calculate the 

percentage change in land use for the Tensas watershed over the last few decades. The culminating 

product of this activity is the creation of scatter plot graphs that compare the changing area of intact 

forest to the trend in estimated number of bears.  

 

Advance Preparation: 

1. Make copies of the Student Guide (one per student). 

2. Make copies of the “Rare Animals of Louisiana: Louisiana Black Bear” publication (one per 

student). If desired, you can have students locate this publication online by going to the 

website listed under “Louisiana black bear” in the resources section of this lesson. 

3. Make copies of the grid paper provided or another grid paper onto transparencies (one per 

student or group). 

4. Download Google Earth at www.earth.google.com onto each computer. 

 

Procedure: 

Day 1 

1. Tell the students they will be investigating the Tensas Watershed today and the Louisiana 

black bears that live there. 

2. Ask students to describe what they know about the life history of bears. What do the bears 

eat? Where do they live? Ask them whether they think bears are found in Louisiana.  

3. Pass out the Student Guide for students to use throughout the lesson.  The following 

procedure is listed for them to follow along. 

4. Distribute the “Rare Animals of Louisiana: Louisiana Black Bear” reading selection. Students 

can also access the document online at website listed in the resources section of this lesson 

(“Louisiana Black Bear”). 

5. After students have read the selection, allow them time to answer the following questions on 

their Student Guide. Discuss answers: 

a. What is the primary habitat of Louisiana Black Bears?  

Bottomland hardwood forests and swamps. 

http://www.earth.google.com/
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b.  Bears in Louisiana are somewhat rare. What is their ranking in the state? What does 

“imperiled mean?  

At risk, in peril, not to be confused with the legal term endangered. 

c. Where are black bears found in Louisiana?  

Northeastern Louisiana, Atchafalaya Basin. 

d. What threats have reduced bear populations in Louisiana?  

Habitat loss due to agricultural, industrial and residential development, poaching. 

e. What are the general food requirements of Louisiana black bears?  

Grasses and weeds, fruiting vines and shrubs, acorn mast, insects, small invertebrates 

and vertebrates from the forest floor. 

6. Students can work independently or in pairs for the activity. 

7. With the Student Guide, students should open Google Earth on the computer. If Google Earth 

has not yet been downloaded, have them download it.  

8. Students then work to complete Part 2 of the Student Guide. Give them 30 minutes. 

9. During this time, draw the axes for the scatterplot on the board with Forested Area as the x-

axis and Carrying Capacity as the y-axis. Each student/group will contribute two data points: 

one for 1972 and one for 2001. Max and min of each axis is contingent upon values that the 

students find, but the x-axis can probably go from 0 to 2,500 km
2
.    

10. After all students have completed Part 2 of the Student Guide, have them contribute data to a 

class scatter plot of the relationship between forested area and estimated carrying capacity of 

adult male bears the region can support. 

11. Discuss the trend that you see. You should see an increasing trend, showing that as Forested 

Area increases along the x-axis, the number of female bears of that area increases. 

 

Day 2  
1. Have students recall their findings from yesterday. As forested area decreased over time, the 

number of female bears that could use the area for their home range decreased.   

2. Pass out the article “Louisiana Black Bear: Closer to Success.” If students still have access to 

computers, you can have them read the article online. 

3. Additionally, students can research further on the Louisiana Department of Wildlife and 

Fisheries website: http://www.wlf.louisiana.gov/american-black-bear. Focus should be given 

on the “Louisiana Black Bear Status and Range” section to show students that Louisiana 

black bear populations have increased with reforestation. 

4. Based on the activity and readings students should engage in discussion or write a short essay 

on the importance of reforestation and development of forest corridors for maintaining 

healthy bear populations.  

Extension Ideas:  

Students may also research more current topics surrounding Louisiana black bears, including the 

reintroduction program in 2009, humans and bear interactions, future hunting of bears, the Black 

Bear Conservation Coalition and more. 
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Blackline Masters: 

 Student Guide 

 Graph Paper 

 Teacher KEY to Student Guide 

 “Rare Animals of Louisiana: Louisiana Black Bear”  

 “Louisiana Black Bear: Closer to Success”  

 

Resources: 
Ecology and management of the Louisiana black bear. Mississippi State University Extension       

Service (online). Accessed September 20, 2013. 

http://icwdm.org/Publications/pdf/Bears/bearsMSU.pdf 

Google Earth software download (online). Accessed September 20, 2013.  www.earth.google.com  

Louisiana Department of Wildlife and Fisheries. Black bear program (online). Accessed September 

2013. http://www.wlf.louisiana.gov/american-black-bear 

Louisiana black bear. Louisiana Department of Wildlife and Fisheries. Accessed September 20, 2013. 

http://www.wlf.louisiana.gov/sites/default/files/pdf/fact_sheet_animal/32305-

Ursus%20americanus%20luteolus/ursus_americanus_luteolus.pdf 

Tensas River. United Nations Environment Programme. Includes images of 1972 and 2001 (online). 

Accessed September 20, 2013. http://na.unep.net/atlas/webatlas.php?id=69 

 

 

http://icwdm.org/Publications/pdf/Bears/bearsMSU.pdf
http://www.earth.google.com/
http://www.wlf.louisiana.gov/american-black-bear
http://www.wlf.louisiana.gov/sites/default/files/pdf/fact_sheet_animal/32305-Ursus%20americanus%20luteolus/ursus_americanus_luteolus.pdf
http://www.wlf.louisiana.gov/sites/default/files/pdf/fact_sheet_animal/32305-Ursus%20americanus%20luteolus/ursus_americanus_luteolus.pdf
http://na.unep.net/atlas/webatlas.php?id=69
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Home Is Where the 
Habitat Is

student activity sheet

Name ____________________________________ Date_______

Student Guide 
Part 1:
1. Read the “Rare Animals of Louisiana: Louisiana Black Bear” article, and answer the following questions:

a. What is the primary habitat of Louisiana black bears? 
_______________________________________________________________________________________
b.  Bears in Louisiana are somewhat rare. What is their ranking in the state? ________________________
________________________________________________________________________________________
c. Where are black bears found in Louisiana? ________________________________________________
________________________________________________________________________________________
d. What threats have reduced bear populations in Louisiana? ___________________________________
________________________________________________________________________________________
e. What are the general food requirements of Louisiana black bears? _____________________________
________________________________________________________________________________________

Part 2:
Follow the tutorial and answer the questions.

1. Open Google Earth on your computer. 

2. Close the Start-Up Tip window if it pops up.

3. In the search pane at the upper left of the Google Earth window type in “Tensas Louisiana” and click 
enter or return. Notice that a red pin appears on the map once it is zoomed in showing the location 
you requested.

4. On the Google Earth menu at the top of the window select View. In the scroll-down menu that ap-
pears, check the box labeled Scale Legend. This will put a scale on your map page. 
a. What is the unit of the scale? ____________________   
b. In this activity you will be using the metric unit kilometers. (One mile is equal to about 1.6 kilometer 
(km).)

5. At the bottom left of the window is the Layers manager. Allow students to explore what happens to 
the image when they select the check boxes to the left of the layer names. For example, check and 
uncheck the layer labeled Borders and Labels. What do you notice? _____________________________
____________________________________________________________________________________
____________________________________________________________________________________ 

6. Uncheck the Borders and Labels layer and check the Photos layer below it. You should notice photog-
raphy icons appear on the map. Select the icon to the west of the red Tensas map pin. What do you 
see? ______________________________________________________________________________
___________________________________________________________________________________        
The sculpted head and shoulder hump are traits found in grizzly bears. No grizzlies are found in Louisi-
ana!

7. Close the photo by clicking the X at the upper right of the image. Now uncheck the Photos layer and 
any others that are checked, and check the Global Awareness layer. (This layer is near the bottom of 
the layer list. You may need to scroll down using the scroll bar at the right of the layers window.) Se-
lecting this layer will draw a blue polygon around the Tensas watershed on the image. You can see the 
edge of that polygon on the right-hand side of you map window. 

8. Move your mouse over the right-hand side of the map window to bring up the zoom function. Click 
the minus sign at the bottom of the slider to zoom out until you can see the entire polygon. 

9. Use your map scale to estimate the width of the blue Global Awareness polygon.  
a. About how many miles wide is the Global Awareness polygon? _____________________________ 



Wetlands Program provided by LSU AgCenter

b. About how many kilometers wide is it? (Hint: multiply the number of miles by 1.6 km/mi.) 
____________

10. Notice in the upper northeast corner of the image a blue icon labeled “UNEP.” Select this icon by 
double-clicking on it. In the pop-up window select Overlay Images in Google Earth. What did you 
notice? (An image appears in the polygon.) Look to the left of the map screen above the layer manager 
and find the Places menu. Under Temporary Places you will see two dates. As you did before, alternate 
checking and unchecking the boxes next to the dates. What do you notice? ______________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 

11. Go back to the icon in the upper right of your Global Awareness UNEP polygon. Double-click the blue 
icon. In the pop-up window select More Details. Use the information in the pop-up window to answer 
the following questions: 
a. What are the dates of the two images? ___________________________________________ 
 
b. What is the area of the Tensas River basin in hectares? _______________________________ 
 
c. What is the area of the Tensas River basin in km2? (Hint: 1ha=.01km2.) __________________ 
 
d. What percentage of the land was once forest? _____________________________________ 
 
e. Why were the forests cleared? __________________________________________________ 
 
f. What color are forests in the images shown? _______________  Croplands? ______________ 
 
g. Describe the remaining forests. ______________________________________________________   
_____________________________________________________________________________________
_____________________________________________________________________________________
________________________________________________________________________________

12. Close the UNEP window by selecting the “X” in the upper right hand corner. Zoom in on the red 
“Tensas, LA, USA” icon until the “eye alt” in the bottom left corner of the map window reads 20mi. This 
will give you a bird’s-eye view of the area from an altitude of 20 miles. You should just be able to see 
oxbow lakes and the Mississippi to the east of your window.

13. Check the box next to the image labeled 02 October 1972.

14. Select the Show Ruler icon from the toolbar at the top of your map window. (It looks like a ruler.) In the 
window that opens, select the Line tab at the top. To the right of “Map Length,” click the drop-down 
menu and select Kilometers. This will allow you to draw a new scale on the map in kilometers.

15. Move your mouse back over the map window while the ruler box is still open. You should see a square 
target moving with your mouse. Position the target above the scale in the lower left of the map win-
dow, and click with your mouse. 

16. Now, move your mouse to the right until the ruler window gives a line distance of 10 kilometers. Make 
sure your yellow line stays parallel to the mileage scale below it. 

17. Click the mouse at the end of the yellow line to mark your new 10 km scale on the map.

18. Ask your teacher if you should print the image in color or if you should lay your transparency grid over 
the computer screen to collect your data.

Home Is Where the 
Habitat Is

student guide (continued)

Name ____________________________________ Date_______
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19. Place a transparency of the 1cm grid paper over the map window labeled 2 Oct 1972. 
  
a. What is the area (in km2) of one grid cell? _______________________________ 
For example, if the edge of each grid cell is about 2 km as based on the map scale, each grid cell rep-
resents about 4km2 (2km x 2km). 
 
b. What is the total area (in km2) of your map?  __________________________ 
For example, a 20 cell by 15 cell map window would have a total area of about 1200km2 (2km x 2km x 
20 x 15 = 1200km2). 
 
c. Mark the forested areas (green) with your marker. Put an “X” on any grid squares that are completely 
forested and “/” (slash) on any partially forested grid squares. When you are done, add up full and 
partial grid cells _____________________ 
For example, if 10 cells have “X” and 6 have “/”, the total would be 13 cells.

20. Complete steps 12 through 20 for the same area using the 2001 image.  

21. How many grid cells are forested in 1972? ____________  2001? ____________ How many km2 were 
forested in 1972? ___________  2001? ____________ 
Multiply number of forested grid cells (c) by area of one grid cell (a).

22. Researchers have estimated that adult female bears have a home range of 72 km2. How many adult 
female bears could be supported in 1972? ________________ 2001? _______________ 
Hint: forested area in km2 divided by 72 km2.

23. Fill in your data for the table here:

Year Forested Area (km2) # Adult Female Bears
1972
2001

24. Contribute your data to a class scatter plot of the relationship between forested area and estimated 
number of adult female bears the region can support.

Part 3:
1. Review the article “Louisiana Black Bear: Closer to Success.” 

2. If computers are still available, do further research on the current status of the Louisiana black bear 
and the current topics surrounding the species.

3. Given what you know about the decline in forested areas in the Tensas watershed and information 
from your readings, in the space below write a short essay on the importance of reforestation and 
development of forest corridors for maintaining healthy bear populations.

Note: Scientists came to the same conclusion as you did above (deforestation resulted in decrease of bears) and have since 
worked very hard to restore the forested areas in Louisiana and improve the habitat for black bear. The Louisiana Black Bear 
program has been successful in this venture and has recently seen an increase in the number of black bears in Louisiana.

Home Is Where the 
Habitat Is

student guide (continued)

Name ____________________________________ Date_______
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Teacher Key to Student Guide 
Home Is Where the Habitat Is 

 
 

Part 2 
 

4. Miles 

 

5. Parish names Franklin and Claiborne appear and disappear along with parish lines 

 

6. A bear and cub sculpture 

 

9. Answers: 

a. around 50 miles wide 

b.  around 80 kilometers 

 

10. Different images and different amounts of forest 

 

11. Answers: 

 

a. Nov. 6, 2001 and Oct. 2, 1972 

b. 270,000 hectares (ha) 

c. 2700 square kilometers 

d. 90 percent 

e. Agricultural development, primarily soybean production 

f. Green; white 

g. Fragmented hardwood forests 

 

Answers for #19 – 22 vary 

 



Rare Animals of Louisiana       
 

Louisiana Black Bear  
Ursus americanus luteolus 
 

Rarity Rank:  S2/G5T2      

                                
 

Identification:   

 Large, shy, bulky 

 Head is rather large and rather blunt in 

profile, eyes relatively small, nose pad broad 

 Tail is very short and inconspicuous 

 The dense fur is black and a whitish patch may be present on the chest 

 Track pattern distinctive, almost human-like; front prints about 12 cm long and 8 cm wide, back 

prints 17 cm long and 7 cm wide 

 The outside toe print is generally larger than the other four and the claw prints are usually obvious 

 Usually solitary except when in family unit of mother and cubs 

 

Habitat:  

 Primarily restricted to large tracts of heavily wooded bottomland hardwoods and swamps 

 Dens in large tree cavities, slash piles, thickets, or thick vegetation during the winter 

 

Food habits:  
Bears are omnivores, although most of diet is hard mast, fruits, berries and other vegetation 

 

Range:  

Formerly numerous and found throughout Louisiana, though currently there are only three sub 

populations in existence:  

1. Northeastern Louisiana in the vicinity of 

Tensas River National Wildlife Refuge,  

2. Northeastern Atchafalaya Basin in Pointe  

Coupee parish 

3. Southern Atchafalaya River Basin 

(primarily St. Mary Parish)    

 

Reproduction:  

 Females produce 1 to 5 cubs (average of 2) every 

other year in January or February 

 Cubs emerge from the den in spring and remain 

with the mother for about 17 months, including 

their first winter 

 Females are sexually mature at 3 to 5 years 

 Reproductive success decreases with lack of food 

 

 

Range based on occurrences in Natural Heritage database 

Photo: Black Bear Conservation Committee 

 

http://www.wlf.louisiana.gov/pdfs/experience/Explanation_Ranks.pdf
http://www.wlf.louisiana.gov/pdfs/experience/Explanation_Ranks.pdf


Rare Animals of Louisiana       
 

Funding provided by the Louisiana Department of Wildlife and Fisheries and the Barataria-Terrebonne National Estuary Program 
For more information, please visit our Web pages at 

www.wlf.la.gov/wildlife/louisiana-natural-heritage-program or 225-765-2811 

www.BTNEP.org or 1-800-259-0869 

Threats:  

Habitat loss and degradation due to agricultural, industrial and residential development and 

poaching 

 

Beneficial Management Practices:   

 Habitat restoration is necessary 

 Timber management practices that produce maximum diversity 

 

LA River Basins:  
Terrebonne, Atchafalaya, Vermilion-Teche, Ouachita 

 

 

 

 

References: 

NatureServe Explorer: An online encyclopedia of life [web application]. 2006. Version  

6.1 . Arlington, Virginia, USA: NatureServe. Available: http://www.natureserve.org/explorer. 

(Accessed: June 20, 2007 ). 

           

 

 

 

 

 

 

 

 

             Black Bear Cubs              Photos: Black Bear Conservation Committee 

 

Black Bear tracks   

  
 

 

http://www.bbcc.org/
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