What Killed Tweety?  An Ecological Mystery
Students will explore the effects of the West Nile Virus (WNV) through North America, especially in Minnesota.  Students will learn about the West Nile Virus, commonly affected birds, the travel of the virus, and the interrelationship of WNV, birds, and humans.

Students will read maps, figures, and tables to analyze data.

Students will read scientific articles to understand the relationship of the WNV, birds, and humans.

Students will navigate web sites to access information about WNV, affected birds, maps, and human data.

Higher Order thinking skills:  Recognize the movement of WNV across North America




Classify organisms involved in the spread of WNV





Locate and report key data in affected organisms




Interpret key data from scientific maps and articles





Write scientifically based opinions and summaries





Examine factors involved in WNV spread





Examine effects of affected bird populations





Assess the extent of damage caused by WNV





Predict future effects of WNV

Skills:  Read maps, tables, graphs, and figures.
            Observe trends and cause/effect patterns.


Write scientific summaries and opinions.


Analyze interrelationships between biotic factors (WNV, birds, humans) and

                  abiotic factors (standing water)


Use computer and internet skills to find, observe, read, analyze ect related data.
Key Concepts:  Biotic and abiotic factors can affect disease distribution.
                         Communities show positive and negative interrelationships.



 Obvious relationships do not always show the expected scientific data.

2-5 Vocab words:  abiotic, biotic, corvid, avian, vector
Life Science Standard applied:  Sub-strand C. Interdependence of Life 

The student will describe how the environment and interactions between organisms can affect the number of species and the diversity of species in an ecosystem.  

9-12.IV.C.4   The student will predict and analyze how a change in an ecosystem, resulting from natural causes, changes in climate, human activity or introduction of invasive species, can affect both the number of organisms in a population and the biodiversity of species in the ecosystem.  Content Limit: Scenarios will use examples of Minnesota ecosystems when appropriate. Items may require students to predict, analyze and reflect on global issues.
Context:  This activity was developed for 10th grade Biology Students but could readily be modified for 7th Grade Life Science or any grade Environmental Science Students.  Class size is dependent on availability of computers or laptops for internet access.  My class size ranges from 12-20 students automatically.  This activity should take one to two periods for the actual internet exploration.  This lesson would be in the Ecology unit.  Students should also be able to read tables, figures, and maps in context.  I would use this to stimulate personal action plans related to ecological involvement in community.  I set this up specifically to explore WNV but you can look at several other diseases, too.
Mechanics and Materials:

Laptops or computers with internet access

The lab directions included here

A notebook and writing utensil to record notes and observations

The following websites (not in order of use):  www.nwhc.usgs.gov






 www.dnr.state.mn.us
                                                                  www.health.state.mn.us
                                                                  www.cvm.umn.edu
                                                                  www.zipcodezoo.com
                                                                  www.birdersworld.com



www.dailyyonder.com/west-nile-virus-bite-out-summer
http://nationalzoo.si.edu/ConservationAndScience/MigratoryBirds/Research/West_Nile_Virus/





http://www.dentecsafety.com/skeetsafe.htm






www.wvidep.org






www.ncpmc.org
I would have students do the internet research and analysis, write and share their action plans, then go into the community to analyze our local potential to be affected.  I plan to have students work in pairs.   Since we have to open websites prior to student use, I am concerned that the site would not be ready for our use.  Other teachers would need to check to make sure the site is still operational.  I have done similar activities and plan to provide clear, step by step directions but there may be some confusion if links or buttons change over time.
Assessment will be two fold.  Students will present their findings and action plans to small groups.  As a large group, we will look at the community around our school and students will present their analysis and solutions directly.  Students will apply the skills from this lesson to similar lessons to show retention of applied skills and knowledge.

This activity is an internet exploration of West Nile Virus and the effects this virus has directly on bird populations.  Students will also see the secondary effects on human populations and the interrelationships of the three populations.

Student Directions for What Killed Tweety?  An Ecological Mystery

Read the following conversation to get started.

Receptionist:  Good morning.  Thank you for calling the Minnesota Department of

                       Health.  How can I help you today?

Concerned Citizen:  I am calling to report a dead bird in my yard.  This is the third bird I

                                 have found in the last couple of weeks and we don’t have cats in our
                                 neighborhood.

R: Where are you calling from?

CC: Hennepin County

R:  What type of bird did you find?

CC:  A corvid, I think.  It looks kind of like a crow but smaller.  One of the other birds

        was a Blue Jay.  It has a wingspan of about a foot and the body length is shorter, 

        maybe 7 inches.  The body is black and it has a bluish sheen.
R:  Did you handle any of the birds?
CC:  I used gloves to pick each one up and put it in a plastic garbage bag.  I just threw the

        first two but I kept this one in case you needed it.  I washed my hands thoroughly.

R:  That’s fine.  We don’t actually collect all the birds reported.  Were there any signs of 

       injury on the birds?

CC:  No, that is why I am calling.  That and the birds were acting kind of funny.  This

         one was in my yard for a couple of days.  It hasn’t been moving around a lot.   And 

         even though it has been perched at the bird feeder, it seems to be underweight.  It

         had trouble maintaining its balance and didn’t really react when my kids ran into

         the yard.  That is really why I have been keeping an eye on it.  Is there a danger of

         my kids getting sick?

R:  I am going to take your information and have a lab technician get back to you.

Students:

You are the lab technician who needs to follow up with the concerned citizen.  You will need to do some research into this event.  Follow your directions carefully and record your research and answers in your notebook.  Share ideas with the larger group when instructed to do so but otherwise keep the conversation between you and your partner.
First, go to www.zipcodezoo.com to see if you can identify the bird last found.
Remember to write all your answers in your notebook to show your steps.
On the home page, select “List and Find” then “bird finder” to start the search.

1. What classification do you think you should pick for the order?  Hint: use the conversation between the receptionist and the concerned citizen! 
2. Hopefully you picked Passeriformes.

3. Next, for proximity you will need to put in 50 miles, lat. 44.9996, and long. -93.2984.  (This is for Minneapolis, MN, Hennepin County.)

4. Also, click ignore location.

5. Go down to Component colors.  Put in the color for the body.
6. Click “Make my List” and record what happens.

7. What bird do you think is most likely being describe?  Write your answer down, then click on the name you chose.  Does the decription match?  Why or why not?

8. When you think you have the right answer, write down the bird’s scientific name.

Now go to www.nwhc.usgs.gov and record your answers in your notebook.

9. What does nwhc stand for?

10. Who sponsors the site and what ideal do they represent?  Hint: click on USGS home in the upper right corner of the site.

11.  Back arrow to NWHC home page.  On the left is “Disease Information”  How many different bird diseases are listed?  Identify them.  (You may click buttons.)
12. Go to West Nile Virus.  What is it and why do we care about it?

13. When and where did WNV start in the United States?
14. Click on “Monitoring the Spread of WNV with Satelite Data” on the bottom of the page and explain what information the map is giving us.  Back arrow 1 page.
15. On the right side in the second blue box, click on “WNV and Wildlife FAQ” then click the map link on the first question.  Which three states had the most human cases in 2009?  Hint: scroll the mouse over the state to see its name.  (
16. Click on Minnesota.  How many human cases in the state? In what county?

17. Back click to the FAQs page (three clicks) and identify the birds that are most commonly affected by WNV.  Write them in your notebook.

18. What symptoms do infected birds show?

19. Explore the site and see what humans can do to help keep birds from being infected by WNV.  Write down 3 actions.

20. Click on 2008 WNV activity in the U.S.  How many human cases occurred in MN?  How many occurred in MN in 1999?  When did WNV first appear in MN?  How many humans were infected that year?

21. On the top left of the page, go to “Mortality Events” then “Global Wildlife Disease News Map” then “Domestic/Wildlife Topic” then “WNV”  

22. Pick one of the seven articles and summarize its main idea.  What is the significance of WNV in the article?  What did the author hope to do by writing this article?  

23. Compare the articles to see what they have in common beyond the WNV theme.  Share your article’s highlights with other researchers.

Next go to www.ncpmc.org and find their “pest alerts” button on the bottom right.
Click on WNV (flavivirus) and download the alert.  Determine the following:

24. What are the common and scientific names of the bird most affected by WNV?

25. Why is it important to track WNV in birds?

26. What is the first location of WNV and where when was it found?
27. What type of mosquitos typically transmit WNV?

28. What is the common and scientific names of the primary vector?

29. What is the time frame for mosquitos to become infectious?

30. What is the order of mosquitos?  Does this surprise you?  Why or why not?

31. What stages of life do mosquitos go through?

32. What gender of mosquito bites us and why?

33. How far can mosquitos travel to find their meal?

34. What symptoms do birds and humans share when infected by WNV?

Go to www.audubon.org
35. Search WNV and click on the first article, “WNV May Not Be A Conservation Issue in Northeastern U.S.”  Based on the title, what do you think this article might be about?

36. What does CBC stand for in this article?
37. List the ten birds that were counted for this study.

38. Look at Table 1.  Which group had the greatest party-hours?  Party-miles?  Least party-hours and party-miles?

39. Hypothesize which species will be most affected by the CBC and why?

40. Look at Fig. 3.  Which group had the greatest count changes?  What are two possible reasons for this?  What overall affect does WNV appear to have on diverse populations?  How did this compare to your hypothsis?
41. Thinking back (or returning to www.nwhc.usgs.gov) to the maps of the US showing human cases and using the data from Table 2, do you agree that the affect of WNV on birds and humans can be correlated (tied together)?  Why or why not?  Are birds, especially Crows, affected by WNV more or less than humans?  Explain your position and cite evidence from the information you looked at today. 

42. Click back arrow once and click the button “Birds and Science” then “State of the Birds” then “Common Birds in Decline 2007”  In the last paragraph, click on “browse the species” then go ask what your assigned species of bird is from your teacher.  Write their order, location, appearance, action plan to help them, and summarize the “Who Knew?” fact on the left.  Be prepared to share.
43. Write a short action plan that you can implement at home to help protect birds from WNV.  Brainstorm plans for our local community to prepare for our walk.

44. Go back to the dialog.  Follow up with CC.  What kind of bird did they find?  Are their children in danger?  What disease did the bird have?  Should they throw the bird away?

45.  Extension 1: Go back to www.zipcodezoo.com and go under “List and Find” and “List near you” to show birds within 50 miles of your location.  Each bird has a bio that includes human impacts on each species.  Students could divide and share.
46. Extension 2: Go to the websites not used and find information in greater detail on WNV.  Create a poster of the main scientific information.

47. Extension 3:  Follow the steps listed to do a different disease.  I recommend Salmonellosis or Lead Poisoning.  Jigsaw or create posters/presentations.
Teacher Answer Key to questions for What Killed Tweety?

1. Passeriformes

3.  You may put in your own city.  I set this up for Minneapolis in Hennepin County.

6.  Students will see pictures of 8 different possible birds.

7.  Bronze Cowbird.  Answers may vary.

8.  Molothrus ater artemisiae

9.  National Wildlife Health Center

10.  U.S. Geological Society; “unbiased, multi-disciplinary science organization”

11.  7; Avian Influenza, Avian Vacuolar Myelinopathy, Avian Cholera, Avian

       Botulism, West Nile Virus, Salmonellosis, Lead Poisoning.

12. A virus that is carried by mosquitos and it affects humans and wildlife.

13. New York City, New York in 1999

14. It shows temperature and vegetation data and locations of WNV bird infections

15. California, South Dakota, and Mississippi

16. One; Stevens

17. Crows, House Sparrows, and Blue Jays

18. Weakness, stumbling, tremors, inability to fly or walk, decreased awareness of the environment around them

19. Minimizing standing water sites, sanitizing bird baths and feeders weekly, spray for mosquitos, report dead birds lacking an obvious cause of death

20. 10, 0, 2002, 48

22. Answers will vary.

23. Students should see that common birds are affected, scientists are concerned over decreased populations of affected birds, vectors and spread of WNV, and the affects on humans and control methods.

24. American Crow, Corvus brachyrhynchos
25. It gives early warning to humans.  Birds are affected more quickly then humans.

26. West Nile province of Uganda Africa in 1937

27. Culex, Aedes, Ochlerotatus spp.

28. Northern House Mosquito, Culex pipiens
29. 10-14 days after feeding

30. Diptera (true flies), answers will vary

31. egg, larva, pupa, adult

32. females in order to get the needed blood before they lay eggs

33. 2-3 miles

34. disorientation, tremors

35. Answers may vary but based off the title, students should realize populations may not be as badly affected as all previous articles stated.  

36. Christmas Bird Count

37. Red-tailed Hawk, Great Horned Owl, Downy Woodpecker, Blue Jay, American Crow, Black-capped & Carolina Chickadees, White-Breasted Nuthatch, Northern Mockingbird, Northern Cardinal, and House Sparrow.

38. Downy, Downy, American Crows

39. Answers will vary.

40. American Crow; WNV, smaller flocks counted, climate changes; Overall, the WNV effect is minimal on most species of birds; anwers will vary.

41. Answers will vary.  I would require at least 3-5 paragraphs to explain the anwers.

42. There are 20 birds.  I would assign one bird per group then have the pairs share with the whole class.

43. Answers should vary.

44. Bronze Cowbird.  No. WNV. Yes.

