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Invasions: Attack of the Animals!
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	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 it?

Which 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://dnr.wi.gov/invasives/faq/#1
(Go to your Student Answer Sheet to follow instructions and answer the questions on invasive species.



	STEP

2
	[image: image1.wmf]Now, we’re going to examine the impact of 2 invasive animal species: Africanized Honey Bees (aka Killer Bees) and Zebra Mussels.  One has invaded much of the North and the other has attacked the South. Now we’re ready to start ArcMap to do some GIS work!
Start [image: image2.png]€) My World GIS™



.  You will have an empty window like this one. 




	STEP

3


	Click the File menu, select Open Project.  Navigate to InvAnimals.m3vz.  Check with your instructor on the location of the activity. 

Click Open.
[image: image13.png]
Now let’s investigate those invasive species…bees!  



	STEP

4
	Africanized Honey Bees
We want to see in which year Africanized honeybees were discovered in different counties. 
Go to the Map View: Africanized Bees

(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.

	STEP

5
	Let’s have a look at the data behind the map.  There is more than one way to select data and perform analysis.

The first way is to select using tools in the Analyze tab, the second is to manually select items from the attribute table.

Method 1: SELECT BY VALUE

Select the Africanized Bees layer by clicking it

Go to the Analyze Tab. Click Select By Value
Select Records from Africanized Bees

Whose YEAR 
Is greater than or equal to 2005 
Click OK. Then click OK to let My World name the selection.
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Your window will highlight the requested selections in yellow.  
Click the attribute table button.  At the top of the attribute window you’ll see how many counties of the total number are selected.  

(Record the numbers on your student answer sheet.

Click the Layer menu.  Select Delete selection.  This is a necessary step each time you do a new selection. 
Method 2: SELECT FROM THE ATTRIBUTE TABLE  

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 [image: image4.png]


attribute table in view, sort the year column by clicking the name of the column twice [image: image5.png]


to sort in descending order. Now, scroll down the list until you see the first record that contains the year 1990 (Jim Hogg County, TX). Click the record for that county and hold down the mouse button as you drag down to the last record showing 1990(Cameron County, TX).  You should have several items in gray like the picture. Click Make Selection from Rows.  When the naming window appears, Click OK.
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Now, click the [image: image7.png]


attribute table button again and you’ll have new information.  (Record the number of counties on your Student Answer Sheet.

Click the Layer menu.  Select Delete selection.  This is a necessary step each time you do a new selection. 
Now it's time to do it on your own.  Do a little data research and determine which years were the most invasive for these bees.  You can use the Select by value method or manually select in the attribute table.  You decide what is best for this instance.

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

	STEP

6


	Zebra Mussels

Now let’s investigate another invasive animal, the zebra mussel.

(Turn off the Africanized Bees layer.

[image: image8.png]


Turn on the Zebra Mussels layer.

This species affects a different kind of environmental resource, water.  

Go to http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=5 to learn more about the Zebra Mussel.

(Record your answers on your Student Answer Sheet.



	STEP

7
	Let’s get familiar with the data.  Select the Zebra Mussels layer in the Layer list and [image: image9.png]


Open the Attribute Table for the Zebra Mussels layer.  This data gives us a specific location, much like you might record with a GPS unit.  It also gives us the year in the Y column.

Symbolize this data [image: image10.png]



In the color tab,

Choose color by Y(for year)

Set the Color scheme Red

Set color count to 5 classes
Set minimum to 1988.

Classify By Quantiles.

Click Apply. Click Close.
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You should have a map that gives you a better look at spread of the zebra mussel over time from 1988-2005.

(Go to your Student Answer Sheet to answer some questions.



	STEP

8
	If you completed the Invasions: Attack of the Plants! Activity, then skip this step and go on to Step 9.

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 9.

	
	[image: image16.wmf]Math Mystery

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



	STEP

9
	Since Glen Canyon was invaded by the zebra mussels, let’s determine if any other National Parks near there are in danger.  We’ll create a buffer to determine National Parks that might be in danger from the Zebra Mussel.
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Click the Analyze tab.  

Make Buffer Around
Create Buffer of Page,AZ 

Create Buffer 260 miles
Click OK. Click OK to the default layer name.

You’ll have a new layer in your layer list. It is covering the map.  Click Fill color in the layer list, choose the empty rectangle at the top for a hollow shape.  Your results should look like the map below.
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You have a view of what places might be within the “danger zone.”  Furthermore, the GIS will select the national parks.  Go back to the Analyze tab, Select By Spatial Relationship and select records from National Parks which at least partially contain records in 260 miles buffer of Page, AZ.
[image: image12.png]Edit Project Layer Windows Help

( Construct | Visualize || Analyze

] Byvaiue
ot 7 % Find records In"National Parks” that ateast partially contain one or more records in"260 Miles Buffer Of Page, AZ"
i By Comparing Values
By Spatial Reationsti...
@ Cbver " National Parks -
" By Distance
2| py crossing ‘Which: | At Least Partly Contain -
3 By Containment Records in: | 260 Miles Buffer Of Page, AZ ¥
1/ By Latitude & Longitude
e i N I7] Make Selection a New Layer
Combine...
@ itersect Result: Records In"National Parks” That At Least Partially Contain Records In "260 Miles Buffer Of Page, AZ"
@ unien Result Name: [Uniifled ]
€D sutract
{5 Clip Features oK

@ [ Add Field(s) to Layer.
1+ By Math Operation

' By Copying Values

. ByReclassifying
44" By Computing Distance
4] By Selection Membershin
¢ I create Char
|s# scatter it

Mok Bt roun..

Dissolve

5 Summarize
& comvert

«





(Go to your Student Answer Sheet to answer some questions.



	STEP

10
	STOP the INVASION!

The National Park Service began a program were boaters must certify their boat or face a fine.  Beekeepers are doing their part to monitor the Africanized population.  What can you do to make a difference for your community?  

(Go to your Student Answer Sheet to complete the assignment.
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