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ADW ONLINE EXERCISE
Is sexual dimorphism influenced
by mating systems in birds?

FIRST! Save this document somewhere on your own hard drive with your name in the file name. Do this by selecting “Save As” from the File menu, and then changing the “surname” portion of the filename to YOUR last name.

In this exercise you will extract data from the Animal Diversity Web (ADW) to test whether mating systems of different bird species correlate with size dimorphisms between the sexes. First, go to the ADW homepage (http://animaldiversity.ummz.umich.edu) and explore a bit to get to know this useful database. At the ADW, review the definitions of terms and concepts we will be exploring in this exercise. You can do this from the Help>Glossary link at the ADW homepage. (You should type your answers into all grey boxes below. Use your mouse to move from box to box.)
I. Terms/Concepts:
Monogamy:
     
Polygyny:
     
Polyandry:
     
Sexual Dimorphism:
     
Sexual Ornamentation:
     
If you found it necessary or helpful to look up other terms while doing this exercise, please share those words by entering them in this box:
Other useful terms:
     
II. Hypotheses and Predictions Generated from Life History Theory
Next, using what you know about life history theory (remember, scientific theories are composed of hypotheses that seek to explain the way the world works), generate a hypothesis that would explain sexual dimorphism as a function of mating systems. That is, hypothetically, are there mating strategies (monogamy/polygyny/polyandry) that would make it beneficial for one sex to be larger than the other?
Hypothesis:
     
From your hypothesis, logically deduce a prediction about correlations you would expect to observe between avian mating systems and sexual dimorphism. That is, if your hypothesis is true, if you were to compare the mating systems of many different species to the presence of male-female size dimorphism in those species, what pattern of association would you predict to find?

Prediction:
     
III. Extracting ADW Data
Next you will extract data from the ADW and test whether the results are consistent with your predictions.  Remember: data in the ADW are not complete! The first part of the exercise is simply finding and organizing the data in a way that permits to test your predictions.

Go to: http://animaldiversity.ummz.umich.edu/quaardvark/search/
1. First, set up the search terms to get a list of all avian species in the database:

a) Under the Query section, edit the Animal Group, and fill in “Aves”.
2. Next you will tell the search engine to compile specific data for all of these avian species.

a) Go to the Report section, and click on Add more data. Scroll down and click on the Reproduction: Mating Systems heading, then Mating System.
i) Click on the “Report keywords in their own column” check box, then select “monogamous”, polygynous, and polyandrous. Finally, click on the Save Changes button.
b) Again click on Add more data, then Physical Description, then Sexual Dimorphism. Click on the “Report keywords in their own column” check box, then both female larger and male larger. Click on Save Changes.
3. Click on the green Submit button and wait for the data to appear in the browser.
4. After the data appear, click on the Download and open the file with Excel.
IV. Manipulating Data to Test Predictions

Next you will use the data you just extracted from the ADW to test your predictions.

1. Go to the open Excel Spreadsheet with your data.

2. IMMEDIATELY save this spreadsheet (File>Save As…) to your hard drive in the same folder where this document is now saved. Save it as filename “surname_bird_mating_morph.xls”

3. Take a little time to glance over the data, and perhaps format the column headers so they are useful to you (like so you can read the entire header).

4. Next you will use the sort function in Excel to narrow these results to ones with data relevant to your predictions: that is, bird species with data for both mating system and sexual dimorphism. To do this:

a) Click on the square in the upper left hand corner of the spreadsheet. This selects all the data cells.
b) Next select “Data>Sort”

i) In the new popup window, make sure “my data range has ( header row” is selected.

· Sort by monogamous (( Descending)

· Then by polygynous (( Descending)

· Then polyandrous  (( Descending)

· Click “OK”

ii) At this point, all of the species without mating system keywords will be sorted to the bottom of the list and you can easily delete them.

· Scroll down until you get to those records

· Select all the rows with dashes (-) in all three of the first columns by selecting their numerical columns on the left. All those rows should be highlighted.

· Then select “Edit>Delete.” Those columns should all disappear. Magic.

· Double-click on the “Tabular Report” name so it is highlighted – now type in “Mating System x Size”

5. Now re-sort the data on this sheet, but this time for the sexual dimorphism characteristic
i) Click that box in the upper left corner and again select “Data>Sort”

· In the new popup window, make sure “my data range has ( header row” is selected.

· Sort by sexual dimorphism: male larger (( Descending)

· Then by sexual dimorphism: female larger (( Descending)

· Click “OK”

ii) Now delete all rows that lack data on sexual dimorphism. The remaining results should have data on both sexual dimorphism and mating systems.
iii) Next, notice that some of the species seem to have multiple mating system designations – like Monogamous=YES and Polygynous=YES. Find all of those with multiple designations and DELETE THOSE SPECIES.
(Why do you think this is justified?)
iv) Do yourself and me a favor – SAVE YOUR WORK NOW!!

6. Once more, re-sort your data by mating system (follow the instructions in step 4 above, if you need help).

a) At this point, it may be helpful to select the rows of species that fall into each of these categories and color code them by adding a fill color (make the formatting toolbar visible and select the paint can icon).
V. Analyzing Data: testing predictions from life history theory

To test your predictions, simply tally the proportions of individuals in each category:
1. What proportion of monogamous species have…
a) Females larger than males?
     
b) Males larger than females?
     
2. What proportion of polyandrous species have…
a) Females larger than males?
     
b) Males larger than females?
     
3. What proportion of polygynous species have…
a) Females larger than males?
     
b) Males larger than females?
     
4. Using your spreadsheet, create a graph to present your data in meaningful fashion so you can discuss the patterns you have uncovered. Use that graph and the data above to answer the following questions:

a) Do the predictions you derived in the beginning agree with your data? If so, to what degree and is there similar levels of support for the hypothesis across all mating systems?
     
b) In broad sense, what does it mean for your hypothesis if your data either agree or disagree with the predictions you derived from the hypothesis?
     
c) Even if your data largely agree with your predictions, what other factors might explain the patterns of those species that are not congruent with what you predicted?
     
d) Do the predictions you derived in the beginning agree with your data? If so, to what degree and is it true for all mating systems?
     
IV. Submitting your assignment

1. Go online to WebCT.
2. In the Assignment Dropbox is a link for the “Life History Assignment”

3. Save this document and the spreadsheet one last time, then upload them both there. 
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