Exploring the relationship between body mass and lifespan in birds
http://animaldiversity.ummz.umich.edu/ 

In this exercise you will extract data from the Animal Diversity Web (ADW) database in order to test whether larger birds live longer (is lifespan dependent on body size?). You will also investigate variation in the relationship between lifespan and body size among animal orders. 

The relationship between body mass and lifespan has been used primarily as a basis for exploring the relationship between energy used per gram of body tissue (metabolism) and lifespan, which remains an active field of research as scientists investigate what factors influence the aging process. Your questions are: 
· Does body mass influence lifespan? 
· And, is the relationship between body mass and lifespan similar among different groups of birds? 
Start by generating predictions: what do you expect the relationships are between these life history parameters? For an example of how these kinds of comparisons are used in research currently, see: http://jeb.biologists.org/cgi/content/full/208/9/1717 (if your institution subscribes to the Journal of Experimental Biology) or: http://www.npr.org/templates/story/story.php?storyId=12877984 for a news article. 

Next extract data from the ADW using the ADW query tool, Quaardvark. You will use these data to test whether the results are consistent with your predictions. The first part of the exercise is simply finding and organizing the data in a way that permits testing your predictions. (Remember: data in the ADW are not complete! But there is enough that you can find patterns relevant to your question.)
Go to: http://animaldiversity.ummz.umich.edu/quaardvark/search/
Make sure you login as you will need to download data!

The animal group you want to know about is Aves. 

1. In the Query section:

a. Edit the “Animal Group” section to read “Aves.” Save by selecting “OK.”
b. Save your changes.
What do you want to know about them? You are interested in mass, lifespan, and whatever other variables are relevant to your hypotheses. You want to add these data to your report.

1. In the Report section:

a. Do not edit the “Species” default taxonomic ranks field. However, you are interested in Family instead of Class. Click the “Edit” button, then click on Family, then Save Changes.  

b. Still in the Report section, select Add more data and then Physical Description. Select Mass, then select the average mass and make sure the units are in grams. Make sure the box “Only include species with data matching this measure” is selected. Click on Save Changes.

c. Again select Add more data again and scroll down to the Lifespan/Longevity section. You can select either or both “Lifespan wild, undetermined” and “Lifespan captivity, undetermined.” There are lots of data under both categories and you can compare the results. Select “average” and make sure the box “only include species with data matching this measure” is selected. Save changes.

d. You should notice while you construct this query that you can add any number of other terms (behaviors, habitats, etc.) that you think might be relevant to this query. Explore the data! This is where you investigate the variables relevant to your particular hypotheses.
e. Once you’ve selected all the data you want to appear in a report, click on the green Submit button in the lower right corner of the page. The report will appear on the web page and you can download it (top right corner) or save it to your “backpack” (your personal workspace) if you are logged in to Quaardvark.
Once the export is complete and you have downloaded it to your desktop, open the worksheet in Microsoft Excel. You’ll now sort the data so that it is useful for analysis. {If the worksheet is empty, try again!} Select the <> icon in the top left of the Excel file and sort by taxonomic rank.

(This next section was written for a particular version of Microsoft Excel. If your menus are different, you may need to refer to built-in help or local resources to do the analysis!) 

Next you’ll use the graphing tools in Excel. Select all rows for the two data columns (mass and lifespan) except for the first row that contains the column labels. Once you’ve selected the data field, go to the Insert menu and pull it down to chart. 
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This will bring up a charting wizard. Select XY scatter, then hit the “next” button. You’ll then see a preview of your chart, if it looks ok, select “next.” The next window asks you to provide a chart title and label your axes. 
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The final window asks if you want the chart as a new sheet or as an object in the spreadsheet, give it a title and have it come up in a new sheet. 
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As with most natural history data, your XY scatter plot probably has quite a bit of variation in it, although you are likely to notice that there is a “trend.” How would you characterize this trend in these data? 
Next you’ll explore variation in that trend by plotting data for several different avian orders and comparing across orders. You can also compare between birds and mammals and within mammalian orders using the same methods. You should be able to explore variation in any animal group, but there is more ADW data for birds and mammals, so those explorations are richest. This time you’ll use regression line fit plots to better visualize the differences among groups. 

Go back to your data spreadsheet, pull down the Tools menu, and select Data Analysis. (If you don’t see Data Analysis as an option you’ll have to go to Add Ins in the Tools menu and select the data analysis add in.) 
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Select Regressions. 
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Enter the appropriate data range, and select line fit plots. For example, the data range should be in the format $D$2:$D$168 for the Y range (if column D is the column for mass) and $C$2:$C$168 for the X range (if Column C is the column for lifespan).  Select OK and you’ll get a page that has a statistical summary and an embedded line fit plot. You’ll have to select the chart by clicking on it and pull on a corner to enlarge it to a reasonable size. Next apply a trendline to the chart: select the chart, go to the Chart menu, and select Add Trendline. 
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Finally, add labels to your chart so that it makes sense. Select the chart by clicking on it, go to the Chart menu and select Chart Options. Add informative labels and a title. You can then print your chart or copy and paste it into a report. If you know a little about statistics, you can compare the regression statistics (R2 or adjusted R is typically reported) and the significance value of the regression (in the ANOVA portion of the summary). 

Create charts for the following avian groups: 

· Falconiformes 

· Passeriformes 

· Anseriformes 

Compare those charts to one for all of Aves. What portions of the variation in lifespan and body mass are contributed by those different groups? Are there data points in the scatter plots that don’t fit the trend well? How might you explain those? You can go to the original ADW accounts to examine the data and look for potential inaccuracies or for clarification.
