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What Conditions Favor Kelp Forest Growth?   
Kelp Forest Ecology 
Student Activity Sheet.  

 
Key Questions:  

!  How does the physical environment affect the biological environment?  
!  What are the factors that control the location of kelp forests?  

 
Skills and Knowledge:   

Students who complete this project will be able to:  
Open a My World GIS project  
Turn layers on and off  
Create selections using the Analyze mode 
Use the Zoom tools 
Use the Identify tool  
Turn legends on and off 
Edit a layer’s appearance 
Use the Link tool 

 
Students who complete this project will know:  

Kelp forest locations and their relationship to 
• ocean depth  
• upwelling zones 
• ocean temperature zones 

Global wind patterns and their relationship to upwelling 
 

 
Background Information:  
Preview - Kelp Forest Regions 

Kelp forests are important biological habitats for many fish and invertebrates. 
They produce oxygen and food products for humans. Like all plants, kelp requires both 
light and nutrients to grow. They prefer water that is cool and nutrient-rich. These plant-
like algae, which are anchored to the bottom by a holdfast or haptera, prefer a rocky 
seafloor on which to anchor. In ideal conditions giant kelp can grow 10-12 inches per 
day.  
 
Given this information, where would you expect to find kelp forests in the ocean 
environment? 
 
1. List the regions on Earth you think would be ideal for kelp forests growth in the table 
in your packet like the one below.  Shade the your world map on your answer packet.  
 
Location Reason Kelp Would Grow in this Region.  
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"  Launch the program My Wor ld by double-clicking on the globe icon  in the 
dock (mac) or on the desktop.  

 
"  Open the project Global Kelp Location.m3vz from the list of  “All ProjectsÓ in 

the data library by double-clicking its name. The first view you will see will have 
only a world map with the Elevation &  Bathymetry (depth) layer.  

 

To learn a little more about kelp and its habitat, use the link tool  to click on the 

project link flag  in the lower left hand corner of the map window. Chose the NOAA 
movie about Kelp.  The project tour window also has two Internet links to web sites 
where you can investigate kelp forest information.  
 

 
Bathymetry and Kelp Forests  
 
Light is an important factor in the growth of all plants. Water filters light.  For this 
reason, kelp can only grow in shallow water, less than 100 meters deep. Kelp grows best 
in water that is less than 30 meters deep. 
 

"  Change to Visualize mode, activate the Elevation and Bathymetry layer by 

single clicking on it and use the Pointer  Tool  to click on the map. Observe 
the Legend below the map.  

 
"  You will see a small arrow and the depth of the water as you click around the 

map. (See below where the arrow is 
at –3,838.1001) 

 
 

 
 
 

 
"  With Elevation &  Bathymetry highlighted, double click on the layer  name 

(pictured below) for Elevation &  Bathymetry. The edit the appearance dialog 
box for the layer with a data table with colors will appear.  

 
 
"  Look at the data table for the Elevation &  Bathymetry. 

 

Legend for Elevation and 
Bathymetry 
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2. Respond to the following questions on your answer sheet. 

a. What is the highest elevation?   
b. What is the lowest elevation?  
c. What units are being used? (Hint: Look at the legend.)  
d. What do the negative numbers mean?  
 
 

"  Close the dialogue box.  
 
"  In the list on the left of the screen, click 

once on the Analyze mode tab to select it. 
In this mode one can conduct many types 
of analysis of the data presented in a GIS 
project.   

 
"  Click on Select by Values. (pictured to the right)  

In the dialogue that appears, select the records from 
Elevation &  Bathymetry whose elevation is less than 
zero and greater than  -50.  

 
"  In the result field, type Result = Òshallow water  < 50 m”.  Leave the “make 

result a new layer” box unchecked. It is not necessary to make this a new layer.    
 

"  Click OK.  
 
"  MyWorld will compute all the areas 

that are within your settings.  
 
The new map will have the selected areas 
shaded in yellow. (like map to the right) 
 

"  Use the map with the areas 
highlighted yellow to predict where 
you would expect to find kelp based 
on depth.  

 
3. Compare the locations of these areas to your predictions.  Record your observations. 
 

"  Turn off Elevation &  Bathymetry by clicking in the eye  box once.  
 

Analyze tab  
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Show/Hide vs. Activating Layers Tip: Showing & 
hiding a layer is not the same as activating a layer.   
 
Activate a layer by checking on the layer’s name.  The 
layer will change from gray to white and a yellow box 
will appear around the edges.  In the example below, 
Lines of Latitude & Longitude and Continents are 
showing but only the Continents layer is active. 
 

 

 
Temperature and Kelp Forests 
 
Kelp grows best in water that is less than 16 ˚C but can tolerate warmer water for short 
periods of time (up to several weeks).  (What temperature in ˚F is this? about 61 ˚F) 
 

"  Using the  box, turn on Average 
Annual Salinity and Temperature.  

"  Turn on Continents.  
"  Click once in the Avg Salinity and 

Temperature layer name in the list 
to make it active. It will be 
highlighted white.  

"  Click the View Histogram  
button for this layer. Make sure that 
you are viewing the histogram for the 
field “TEMPC.” Use the pull down 
menu to change to TEMP C if 
needed.  

 
"  Observe the histogram.  
 

4. What temperature is the most common?  
5. You have studied histograms in math.  What type of information do histograms give 
you about data? 
 

"  Use the slider  tab that 
is below the histogram 
to increase and 
decrease the number of 
bins in the histogram, 
observe.  

 
"  Close the histogram box.  

 
"  Return to the map. Look at the map of Sea Surface Temperatures.   

 
6. Describe the areas of warm and cold water.  Are they where you would expect? Are 
there any areas that surprise you?  
 

"  Use the Pointer Tool  to click on areas in the ocean.  The legend below the 
map will have a small arrow and a number. (Hint: like the one you had on the 
bathymetry map)  

 

Slider tab  
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7. Respond to the following questions. 
a. What color represents a temperature between 14˚ and 16˚ C?  
b. What part of the ocean is the warmest?      
c. What temperature is this?  
d. What regions of the ocean are ideal temperatures for kelp? Does this fit your 
predictions?  

 
"  Click once on the Analyze mode tab.   
"  Choose the Select By Value menu.   
"  Choose select records from Average Annual Salinity 

and Temperature that are less than 18û C. (note: make sure TEMP C is the field 
you are working with.) 

"  Make this a new layer by checking the box “make selection a new layer.”  
"  Name the new layer “Cold Water  < 18û C” in the results field.  
"  Click OK. 

 
The new layer Cold Water  < 18û C will appear on the map and in the layer list.  

"  Turn off the Average Annual Salinity / Temperature layer. 
"  Edit the new layers appearance by double -clicking on the layer label.   

 
"  Click on ÒeditÓ the color, choose fill color by Temp C and chose the color 

scheme of Blue. This should make the coldest water colored white.  
 

"  Click Apply. Click Close. 
 

"  Click the eye  box to turn the new layer  
Cold Water  < 18û C on.  

 
"  Turn off the Average Annual Salinity and Temperature layer, but leave your 

new layer on.   
"  Turn on the Generalized Kelp Forest layer.  

 
Look at the relationship between the location of the kelp forest and temperature.  
 
8. Respond to the following questions.  

 
a. Are there areas of the kelp forest that are in warmer/colder water than you 
would expect?  

Turning layers on and off Tip:  

Clicking in the    box once 
turns a layer on or off.  

Use this pull down 
menu  
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Legend Tip: You can toggle a 
layer’s legend on and off by 
selecting the “Hide/Show Color 
Legend” button . 

Pull down to 
change libraries 

b. What is the warmest temperature that you find kelp in?  
c. The coldest?  

 
"  Turn off the Cold Water  <18û C layer that you made.  
"  Turn on the Elevation and Bathymetry layer with the shallow water highlights.    

 
9. In what depth of water does kelp appear most often?  Give a range.  

"  Use the Pointer Tool  and legend to find out.  
"  Turn off the Elevation &  Bathymetry layer.  
"  Turn off the Generalized Kelp Forest layer. 

 
Upwelling and Kelp Forests 
 
Some kelp forests are in areas that do not fit the “rules” of shallow and cold water.  In the 
next section we will look at the process of upwelling, which brings cold, nutrient-rich 
water to the surface of the ocean.  
 

"  Turn on the Upwelling layer.  
"  Turn on the Continents layer.   
"  Look at the pattern of Upwelling locations.  
"  On which coasts of the Continents does Upwelling seem to occur? East ? West ?  

 
10. Look for patterns of kelp forest location. Fill in the data table on your answer sheet 
like the one below.  
 
 
Continent name 

 
Hemisphere 

 
Ocean Basin 

Coast kelp is found 
on. (N,S,E,W) 

North America N Atlantic E 
    
 
 

"  View the movie and picture links that explain upwelling by clicking on the flag in 

the upwelling layer with the link tool.  (NASA movie) 
 
11. What creates upwelling?  
 

"  Click on the Construct tab  
"  Use the pull down menu to 

change to the Climatology data 
library from the All Projects 
library.  

"  From the Construct mode add 
the Global Wind Pattern layer 
by dragging it to the top of the 
layer list.  
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Zoom to Selected Layer Tip: Using the 

Zoom to Selected Layer is a fast way 
to zoom to all of the records of the activated 
layer.  To use this button be sure to make 
the layer active and make the layer visible 
by checking on the Hide/Show Layer 
checkbox. 

"  Use the zoom tool  to zoom to the full extent of the Global Wind Pattern 
layer.  

 
12. Wind currents that are over 
upwelling areas are blowing in 
which direction relative to the 
coastline? (parallel or 
perpendicular) Look at the 
graphic to the left for a hint.  
 
Graphic source: 
http://oceanexplorer.noaa.gov/explorati
ons/02quest/background/upwelling/upw
elling.html 
 
 
 

 
"  Click on the Analyze tab to switch back to the Analyze mode.  
 
"  Click on the Combine and intersect button to find areas where 

the Generalized Kelp Forest and Upwelling layers intersect. 
My World will compute the areas where these two polygons intersect.   
 

"  Name the new layer Upwelling and Kelp.  
 
"  Click OK  

 
The new layer Upwelling and Kelp will appear at the top of your layer list.  
 

"  Double click the layer name it to edit its appearance.  
 
"  Click the empty box next to the word 

“color.” 
 
"  Choose orange as the color for the area 

where upwelling and kelp intersect.  
 
"  Click Apply and close the dialogue box. 

"  Zoom to this layer with the zoom to layer button.   
 

"  Add your cool water  <18ûC layer back to your map. Look for patterns of water 
that is cool for the ocean region and latitude. Do you see how upwelling helps to 
cool the water in these areas?  
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Conclude:  
 
13. On your answer sheet, color the World Map green where kelp forests appear.  
       Put xx’s in black over where kelp forests are in upwelling areas.  
 
14. What might upwelling bring to the kelp forest?  
 
15. Label a Venn diagram on your answer sheet like the one below with the three factors 
that create ideal conditions for kelp forest survival.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16. Do you suspect other factors may also be important to kelp forest growth and 
survival? What do you think they might be and why?  
 
17. Review your “preview” table. Were there any patterns that you discovered in the kelp 
forest distribution that you hadn’t predicted?  

 
"  Quit the My World project. Do not save any changes.  

 
 

Extend:  
 

1. Use the web to look at several web sites to learn more about kelp forests and how 
they are monitored.   

 
2. Learn more about how upwelling works. Try the upwelling lab set up by your 

teacher.  


