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Name ______________________________

Beak Analysis Lab





Period ________
Date _____________

Open up the Excel spreadsheet with data about bird beak polymorphisms and fitness.  You may import the data into either Excel or Logger Pro, whichever you are more comfortable with.  Your job today is to create a set of graphs in order to analyze how natural selection might act on this population. Be sure to fully label and annotate all graphs.

Part I:  Analysis

Assumptions
1. What can we assume is the sole factor determining the fitness of this population of birds?  How is fitness being measured?
Correlations
2.  Run a correlation analysis between a trait assigned to you by the teacher and the bird’s fitness. When the class has completed this step you will share your correlation coefficients. Do any of the traits have a strong correlation with fitness?  Choose one trait, with a strong correlation, that you would like to analyze in greater depth.
Population Graphs

3.  Learn how to create a histogram, and create a graph that shows how the population varies around this trait.  Create a new graph where the y-axis becomes the trait being examined and the x-axis becomes the fitness. Now click the insert button and choose additional graphs and histogram. Keep a bin size of one since we have so few birds in our sample. Also keep a bin start of .5. This indicates, for example, that any bird with a trait measurement of 14.5 mm to 15.4 mm would fall into the bin of 15 mm.

Adaptive Landscape

4.  Find the average fitness for each trait range (bin) that you used for your histogram.  In other words, what is the AVERAGE average seeds/min that each group can consume?  Hint: Highlight the beak trait column only in Excel. Then sort it (Sort A(Z). This will reorganize the data so that the lowest values are at the top of the column. Now highlight the fitness values that fall into your bin and look for the average of those values in the lower right hand corner. Now use this data to create a new data set, where the trait is your x-axis, and the fitness is your y.  Create a graph, and this is your adaptive landscape!! You may wish to draw your own curve or click on the Curve Fit button above the graph and try different equations to give a smooth curve.

Analysis
5.  Draw a dotted curve on this graph that predicts your population after 100 generations of selection.  
6.  What type of selection is shown here?  Disruptive, stabilizing, or directional?  Explain this choice in your annotation. 
Part II: Conclusion

Begin by explaining Darwin's four postulates for natural selection (look in your notebook), and how they do, or could, apply to this population of birds.  Explain how your final adaptive landscape is the result of natural selection.  Why do you predict that the population would change in the way that your graph suggests?
Turn in all your annotated graphs, your data chart from step #4, and your conclusion.

Adapted from Gleason 2010.
