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Discussion

Step 1: Cladogram 1

	The first cladogram that I constructed was my base cladogram. It contained no derived characters and is simply the cladogram that I will base all my other cladograms from.

Step 2: Cladogram 2

	For the second cldogram, I separated the out-group, and I added the derived character jaws [4(1)], and stomach [12(1)]. Since all species other than the lamprey possessed these characters, it was the first branching point of the cladograms.

Step 3: Cladogram 3

	For the third cladogram, I added the character of lungs and derivatives [5(1)], and skeletal tissue [11(1)]. Again, since the shark possessed neither of these characters, it became my second branching point.

Step 4: Cladogram 4

	For the fourth cladogram, I added a single derived character, paired limbs with carpi and tarsi [9(1)]. 

Step 5: Cladogram 5

	For the fifth cladogram, I added the derived character of amnion [1(1)]. This character separated the first four species of the cladogram with the remaining ones, and so it became my fourth branching point.

Step 6: Cladogram 6

	For the sixth cladogram, I added the derived character of gizzard [3(1)]. This addition separated the crocodile and the pigeon, from the other remaining species, the human, armadillo, and turtle. However, since there was currently not a character to separate the human, armadillo, and turtle, they became their own monophyletic group, separate from the monophyletic group of the crocodile and the pigeon.

Step 7: Cladogram 7

	For the seventh cladogram I added the final binary character, forelimbs modified by flight [2(1)], which was only possessed by the pigeon. Therefore, completeing the cladogram containing all the binary characters.
Step 8: Cladogram 8

	For the eighth cladogram, I added the first multistate character of my choosing, sacral vertebrate [10(1)]/[10(2)]. It made sense to add this one first since it required me to change nothing about the previous cladogram, therefore all that was required was the addition of this character.

Step 9: Cladogram 9

	For the ninth cladogram, I added the second multistate character of my choosing, occipital condyles [8(1)]/[8(2)]. This time however, I separated the turtle from the monophyletic human, armadillo, turtle group. This was due to the fact that the turtle, crocodile, and pigeon, all possessed the first state of the character, and the frog, human, and armadillo, all possessed the second state of the character.

Step 10: Final Cladogram

	For the tenth and final cladogram, I added my final derived multistate character, the nitrogenous wastes [6(0)]/[6(1)]/[6(2)]. The only fundamental change I had to make to the ninth cladogram, was the addition of the 0 state of nitrogenous wastes that only the out-group (lamprey) and the perch possessed. By applying the principle of parsimony, I determined that this particular multistate character is a homoplasy. Since it would make the cladogram much more difficult to construct had I made a separate monophyletic group, it was much simpler to apply a homoplasy in this case.
Conclusion

What species on your cladogram are endothermic?

	Since most warm-blooded species are generally mammals, birds, and some reptiles. I would suggest that the endothermic species on my cladogram are the human, armadillo, crocodile, and pigeon. 

Considering their location on your cladogram, what type of character does endothermy represent (homologous, homoplasy: convergence or reversal)?

Based on these findings and the structure of my cladogram, endothermy is a homoplastic state. This is due to the fact that all the species above the fourth branch in my cladogram are endothermic, except for the turtle. And if I apply the principle of parsimony, it would suggest that endothermy is therefore a homoplasy in this case. More specifically, it would be homoplasy reversal since the turtle is reverting back to an older level on the cladogram. For example, it represents a character that is only found on the first four branches of my cladogram.
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