Name: __________________________________________________________ Date: _______________ Period: _______
Cladogram & Phylogenetic Tree Analysis
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PART I - Analyze the Cladogram

Examine the sample cladogram, each letter on the diagram points to a derived characteristic, or something different (or newer) than what was seen in previous groups. Match the letter to its character. 
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**Note: this cladogram was created for simplicity and understanding, it does not represent the established phylogeny for insects and their relatives.**
 

1. ______ Wings
2. ______ 6 Legs
3. ______ Segmented Body
4. ______ Double set of wings
5. ______ Cerci (abdominal appendages)
6. ______ Crushing mouthparts
7. ______ Legs
8. ______ Curly Antenna

Cladogram Practice: Use the information in the table to construct a cladogram of the animals. Construct your cladogram in the space below. (Hint: Start with the animal that lacks at least one characteristic the others share.)

	Derived Characteristics in Organisms

	 
	Derived Characters

	Organism
	Backbone
	Legs
	Hair

	Earthworm
	Absent
	Absent
	Absent

	Trout
	Present
	Absent
	Absent

	Lizard
	Present
	Present
	Absent

	Human
	Present
	Present
	Present


1. List your animals in your cladogram in order of distance from the least to the most closely related. 

_________________________ ( __________________________ ( _________________________ ( _______________________

2. Which animal was least closely related to the others and what trait separates this animal from the others? 

____________________________________________________________________________________________________________

3. Does your cladogram indicate that lizards and humans share a more recent common ancestor than either does with the earthworm? Explain. 

____________________________________________________________________________________________________________

4. Where would a frog fit into the cladogram? Add the frog onto your cladogram above. 

____________________________________________________________________________________________________________
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13. As shown in the cladogram above, what characteristic do ferns, cone-bearing
plants, and flowering plants all have in common?

A Vascular tissues

B Seed production

C Flower production

D All developed at about the same time



Use the phylogenetic tree below to answer questions 5 and 6.
5. Which organisms are more closely related, Parazoa & Cridaria or Echinodermata & Chordata? Why? 
__________________________________________________________________________________________________________________________________________
6. What characteristic separates Parazoa apart from the other ancestral protists? __________________________________________________________________________________________________________________________________________
7. In the cladogram to the right, assume that the common ancestor had a long tail, ear flaps, external testes, and fixed claws. Based on the tree and assuming that all evolutionary changes in these traits are shown, what traits does a sea lion have? 

____________________________________________________________________________________________
____________________________________________________________________________________________

8. Which 2 biomolecules were used to determine phylogeny in this cladogram? _______________&_________________
Refer to the cladogram below. 
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9. Name 6 characteristics possessed by birds: 

1. 




2. 



3. 


4. 




5.



6.

10. Name two characteristics possessed by reptiles/birds (the group comprised of turtles, lizards, snakes + crocodiles + dinosaurs + birds; including their common ancestors): 

__________________________________________________________________________________________________

11. Name four characteristics possessed by mammals (note: one of the four has been lost by almost all mammal species):

__________________________________________________________________________________________________

12. According to the cladogram, which characteristic evolved first: keratinized skin or bipedalism? Circle one. 

13. According to the cladogram, which characteristic evolved first: the amniotic egg or hair? Circle one. 

PART II - Create Your Own Cladogram

14. To make a cladogram, you must first look at the animals you are studying and establish characteristics that they share and ones that are unique to each group. For the animals on the table, indicate whether the characteristic is present or not. Put a check mark in each box for the traits that are present and leave the box blank it they are absent. Based on the chart, create a cladogram like the one pictured above.

	 
	Cells
	Backbone
	Legs
	Hair
	Opposable Thumbs

	Tiger
	 
	 
	 
	 
	 

	Catfish
	 
	 
	 
	 
	 

	Human
	 
	 
	 
	 
	 

	Slug
	 
	 
	 
	 
	 

	Frog 
	 
	 
	 
	 
	 


DRAWING OF YOUR CLADOGRAM:
15. The following table shows the percentage similarity in sequences of nucleotides from a homologous gene derived from five different species of mammals compared to that of a homologous human gene. In simper terms, the percentage similarity between the human gene and the Chimpanzee gene is 99.7%. 
	Species
	Percentage Similarity

	Chimpanzee
	99.7

	Baboon
	97.2

	Rabbit
	93.7

	Rhesus Monkey
	96.9

	Orangutan
	98.6


Draw a cladogram depicting the evolutionary relationships among all six species (including humans) according to the similarity in the gene shown in the table.

Common ancestor 








