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Invasions: Attack of the Plants!

	[image: image13.wmf]
	We are under attack!  Many plants and animals can cause damage when they move outside their native ecosystem.  Is your area under attack and you didn’t know?

What plants and animals are dangerous to us or our local environment? Can we do anything to fight back?  

	STEP 

1


	If you completed the Invasions: Attack of Plants! Activity, skip this step.  Start with Step 2.

( Let’s start by investigating, “What is an invasive species? Why should we care?”

Go to http://www.dnr.state.wi.us/invasives/intro.htm
(Go to your Student Answer Sheet to follow instructions and answer the questions about invasive species.



	STEP

2
	Now, we’re going to examine the impact of 5 different invasive plant species: Leafy Spurge, Chinese Privet, Purple Loosestrife, Tallowtree and Common Gorse.

( Now you’re ready to start ArcMap to do some GIS work!

Start ArcMap (the icon is a globe with a magnifying glass.)  Choose Empty Map. Click OK. 

You will have an empty window ready to add data layers, like this one. [image: image2.png]Untitled - ArcMap - ArcView.
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	STEP

3


	( Check with your instructor on the location of the data for this activity.

(Add the rivers and states data layers.

Your map should look something like this one.

[image: image1.wmf]
Now let’s add those invasive species!  

Start with Leafy Spurge.  

(Add the leafysprg.shp data layer.

[image: image8.png]We want to see in which year leafy spurge was discovered in each county in the US.  

Double click leafysprg in the Table of Contents. Click the Symbology tab.  Select Graduated Colors from the Quantities list.

Select the field value YEAR.  Choose 10 from the Classes drop down menu. 

Click the Classify button and select Quantile.  Click OK.  

Now select a color ramp.  I chose a white to dark green color ramp.

Then click OK.
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Let’s also remove the “0” values from the view. Double Click the rectangle next to the zero “0” value under leafy spurge. The Symbol Selector window will open.  Choose Hollow.

Click OK.

(Go to your Student Answer Sheet to answer a few questions.
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Math Mystery

(Go to your Student Answer Sheet to solve the Math Mystery. How far can a leafy spurge plant travel in a year?



	STEP

4
	Open the attribute table for leafy spurge. (Right click the layer in the Table of Contents then select Open Attribute Table.)

Now Sort the table by YEAR in descending order (Right click the column name and select Sort Descending.)  You can quickly see that there’s only one recorded county for the year 1995.  Have a quick look down the table after it’s sorted.  Can you see some years where more counties were invaded than others?
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In this step, we’ll learn to use the Select by Attributes tool to determine the most invasive years.  

(Have your Student Answer Sheet handy to answer questions as you make your selections.
Go to the Select menu. Choose Select by Attributes.  Be sure the Layer menu shows leafysprg.  Scroll down and double click YEAR in the field window. Click the >= (greater than or equal to) button.  Click Get Unique Values.  Double click 1990 from the list.  Click Apply.
Your window will show the requested selections highlighted in blue.  At the bottom of the attribute window you’ll see how many records of the total number were selected.  

(Record the number on your Student Answer Sheet.
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Click Clear in the Select by Attributes window so that you can make a new selection.  This is a necessary step each time you create a new selection. (You can also use the clear selected button[image: image4.png]Elo Edt View Insert Selection Tools Window Help
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 next to the arrow in your tool bar.) Click Close.

Another option to select records is to highlight them in  the attribute table.  This can also be a quick and effective way to do analysis.  With the attribute table open, scroll until you see the first record that contains the year 1989 (Union County, Oregon).  Click the far left column of the table in that row and hold down the mouse button as you drag down to the last record showing 1980(Mecosta County, Michigan).  You should have several items highlighted in blue. 

Record the number of counties reporting leafy spurge in the 1980’s on your Student Answer Sheet.

Now it's time to work on your own.  Do a little data research and determine which decade was the most invasive for leafy spurge.  You can use the Select by Attribute tool or select the rows yourself in the attribute table.  

(Go to your Student Answer Sheet to answer a few questions.


	STEP

5
	Now that we’ve done the research and analysis for leafy spurge, we can duplicate this process for the other four species we have to examine.  If you forgot how to do something, refer to Steps 2-4 above again.

Reminders:

· Add the layer.

· Symbolize by Quantities, Graduated Color, 10 Classes, and Quantile.  Make Zero values hollow. It’s helpful to have each new layer be a different color ramp.

· Examine the attribute table and utilize the Select by Attributes tool.

· Fill in the chart with information. Do your analysis.

· Research information from the web on the plants.
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	STEP

6


	Now let’s think about which species have been most invasive before we determine if your community is in danger or has already been invaded.  It might be hard to determine a clear winner of the five species by just looking at our map.  

For each species layer, do a Select by Attributes where the YEAR = 0.  (Don’t forget to clear the selection after each instance.)  This will tell us how many counties were not affected by that species.  Then we can compare the total number of records with the zero records to get an invasion number.

(Record your answers on your Student Answer Sheet.
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Math Mystery
(Go to your Student Answer Sheet to solve the Math Mystery. 

	STEP

7
	If you completed the Invasions: Attack of the Animals! Activity,  skip this step and go on to Step 8.

What are the scientists talking about?  A recent article in Science Daily talks about invasive species.  

(Go to: http://www.sciencedaily.com/releases/2008/01/080123180747.htm.

(Then answer some questions on your Student Answer Sheet before going to STEP 8.



	STEP

8
	Clear all the selections and close all the attribute windows.  

Zoom in[image: image6.bmp] to your state.  

Use your information ([image: image7.bmp]) tool or visually analyze which species have invaded your state.  Then zoom in to your county.  

Do you have invaders there too?  Are you at risk for new invaders?



	STEP

9
	( Change Your Landscape 

Create a database of locations where you find invasive species in your yard or school property.  These might include weeds or other invasive varieties that we did not map in our analysis.  Collect samples (be careful to not collect poisonous samples like poison ivy), take photos and describe the invaders in your yard.  Devise a plan to eliminate the invaders.  Your final product may be in the form of a journal, poster or display.
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