BIOL 105 

Creating an “Eco-phylogenetic” Tree Using the Animal Diversity Web
In this exercise you will investigate a set of life history characteristics in a common rodent genus, and use the characteristics to build an ecologically-based tree (similar to a phylogenetic tree). 

A phylogeny is the evolutionary history of a taxon.  A phylogenetic tree is a diagram that shows the history and evolutionary relationships of a taxon.  A cladogram is one type of phylogenetic tree; in a cladogram, taxa that share derived, homologous characters are represented as sharing a common ancestor.   

Any cladogram is a hypothesis. 

With a particular selection of taxa and characters, numerous cladograms are possible.

So how do you decide which cladogram is the best supported?  An assumption often followed in cladogram construction is that of parsimony—that the simplest answer is usually the right one.  Therefore, one should try to make the simplest cladogram that accounts for all the data.  For example, all else being equal, a cladogram in which a derived character evolves just once is considered more likely than a cladogram in which the character evolves several times.  

Problem:  Construct a cladogram showing the evolutionary relationships between the taxa listed in Table 1.  First, decide which taxa have which characters and put the results in Table 1.

	TAXA

CHARACTERS
	Dog
	Kangaroo
	Lizard
	Trout

	Hair

	
	
	
	

	Placenta

	
	
	
	

	Bony limbs

	
	
	
	

	Vertebra

	
	
	
	


Table 1:  Characters of selected vertebrate taxa

In making a cladogram from the available data, one of the first things to do is to choose the outgroup.  The outgroup is a taxon that is related to the other taxa, but is not a member of the group formed by the other taxa.  Here, trout is the outgroup.  It's related to the other three taxa (all 4 are vertebrates) but the others are all more closely related to each other than to the trout.  (Trout lacks lungs and boney limbs and shelled eggs, which the other three all have.)    
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Okay, now it’s our turn to make a tree from scratch, using the Animal Diversity Web. 

http://animaldiversity.ummz.umich.edu
This is a web site dedicated to exploring natural history—in writing and in photographs. It’s a site developed for college students, by college students.  There are detailed, easy-to-understand write-ups for over 3000 species. In fact, your classmates at RU have contributed to these, and are authors on about 25 species accounts. Small world! We’re going to be using the information provided in these write-ups to make our cladograms today.

To create our cladogram, we’re going to do something a little different, add a touch of ecology to this party!! We’re not going to use phylogenetic characters, like a typical cladogram. Instead, we’re going we’re looking at a very common genus of mouse, called Peromyscus. There are two members of this genus, Peromyscus leucopus (white-footed mouse) and Peromyscus maniculatus (deer mouse) that are extremely common in this region—the former accounting for over 75% of all small mammal captures in a recent survey by Dr. Francl. 


These species are important parts of the food chain, both by consuming (and secondarily dispersing) a diverse array of seeds and grains in the region, but also serving as tasty prey for hawks, owls, foxes, bobcats, weasels, and other predators.

Now get to work ( 

You may work in pairs or solo.
Open the web browser: Mozilla Firefox (do not use Netscape or Internet Explorer)

Go to 
http://animaldiversity.ummz.umich.edu/quaardvark/
1. Because you are participating in a survey, you’ll first have to choose to REGISTER

2. Fill out the appropriate information, and choose our class from the dropdown menu (Radford University – BIOL 105: Concepts of Biology).

3. Once you receive your password (should be a few minutes), go back to the main page and choose to LOGIN
4. Now choose the link SEARCH AND REPORT
5. You’re ready to begin your search! Hooray!

6. Under the Query heading, click on EDIT
7. In the box, type in the genus name: Peromyscus and then click SAVE
8. Click ADD ANIMAL GROUP and type in Neotoma floridana.  This species will be our outgroup in our cladogram.
9. Under Report heading, we’re going to build a search….we’ll use the results of this search to create our tree. So, let’s get started!
10. Under report, click on Edit

a. From the main list first select Habitat, then Terrestrial Biomes, then Report keywords in their own column, then Forest. Also click Desert. Now click OK. You have just asked the search engine to tell you whether or not each species lives in a forest or a desert.

b. Back on the main Query/Report page, click Add More Data (**do this every time you need to add another key word/topic**)
c. From the main list first select Behavior then Key Behavior then Report keywords in their own column, then Arboreal.  Now click OK. You have just asked the search engine to tell you whether or not each species is arboreal—that is, if they live in trees. 

d. From the main list first select Reproduction: Mating Systems ( Mating Systems ( Report keywords in their own column ( Monogamous.  Now click OK. You have just asked the search engine to tell you whether or not each pair within a species is monogamous.

e. From the main list first select Physical Description ( Sexual Dimorphism ( Report keywords in their own column ( Sexes alike.  Now click OK. You have just asked the search engine to tell you whether or not males and females of the same species are the same size.

f. From the main list first select Physical Description ( Length (make sure cm is selected as the unit of measure). Now click OK. You have just asked the search engine to tell you the average total length of each species.

g. Next, add Reproduction: General Behavior (Gestation Period (choose days as the units—keep the other boxes checked). Click OK.  You have asked how long a species carries young in the womb from conception until birth.
h. OKAY, ONE LAST TIME. Add Food Habits ( Primary Diet. Choose Omnivore and Granivore. Click OK. You have asked if the mouse eats everything (omnivore) or grains and seeds (granivore).
i. Your final table should look like this—double check!!

	Habitat > Terrestrial Biomes
	Desert or dune

	
	Forest 

	Behavior > Key Behaviors
	arboreal

	Reproduction: Mating Systems > Mating System
	Monogamous

	Physical Description > Sexual Dimorphism
	Sexes alike

	Physical Description > Length
	Average (cm)

	Reproduction: General Behavior > Gestation period
	Average (days)

	Food Habits > Primary Diet
	Herbivore :: Granivore

	
	Omnivore


j. Click the SUBMIT button and watch the blinking lights of the glorious computer do its work!
11. Give this table a name and save it to your “Backpack.” It’s now saved in your workspace so you can go back to it at any time. 

12. Let’s move our results over to Microsoft Excel. Click “Download.”

13. Save that Excel spreadsheet to the desktop, to your H: drive, wherever.

14. Now, use that table to make your own Ecological Trees.
Name(s): ________________________________________________

HOMEWORK

1. On a separate sheet of paper, make 2 different trees using the data you tabulated.
2. Answer the following questions in the space provided below:

A. What does “parsimony” mean?

B. Looking at your two trees, which one is most parsimonious? Explain why.
C. If this were a tree that was truly phylogenetic (i.e., showing evolutionary relationships), what species is the most distinct (i.e., different from the others)? 

D. Why should we avoid purely quantitative measures like average length when making a cladogram?
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