BIOL 1407

Systematics Assignment
Interpreting A Cladogram 
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Cladogram of True Bugs

Courtesy of:  The Planetary Biodiversity Inventory (PBI) for Plant Bugs

http://research.amnh.org/pbi/bugs/true_bugs.html
1.
What is the sister taxon for Gerromorpha?

2.
What is the sister taxon for Heteroptera?

3.
Which groups are included in the clade Panheteroptera?

4.
What taxon is the closest living relative to Cimicomorpha?
Construct a Cladogram:

5.
You are chief astrozoologist on a Mars mission. After prospecting for several 

days, you assemble a collection of life forms. It is now your job to determine the 

evolutionary relationships between these organisms. Use the list of characters 

given with the table below. You decide Oliver should be your outgroup, because 

it appears to be the least specialized, and therefore probably most basal. 


Fill in the table. Use "0" to represent “character absent” and "1" to indicate 

"character present".
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	Oliver
	Groucho
	Zeppo
	Chico
	Harpo

	1. eyes
	
	
	
	
	

	2. mouth
	
	
	
	
	

	3. tentacles
	
	
	
	
	

	4. horn
	
	
	
	
	

	5. pincers
	
	
	
	
	

	6. legs
	
	
	
	
	

	7. teeth
	
	
	
	
	



Construct the best cladogram based upon your table.  (Note: If there are several 

different ways to make a cladogram, choose the simplest.)


Map all your characters.

Interpreting Cladograms 
The cladograms below came from a research article reporting on the origin of SIV in chimpanzees.  SIV is simian immunodeficiency virus.  The SIV strain found in chimpanzees (SIVcpz) has been shown to be the probable ancestor of HIV-1 (Human Immunodeficiency Virus 1), the virus that causes AIDS. The two cladograms were built by comparing DNA sequences in different regions of the SIV genome.  Note:  HIV-2 is a different human virus from HIV-1.
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Figure 1b from Bailes, et al.  2003.  Hybrid origin of SIV in chimpanzees.  Science 300:1713.

Reprinted with permission from AAAS.*

Legend:,
gsn = greater spot​nosed monkey, rcm = red-capped mangabey, 


sm = sooty mangabey, mnd = mandrill, col = colobus monkey. 
6.
According to the cladogram on the left, what is the closest relative of SIVcpz?

7.
According to the cladogram on the right, what is the closest relative of SIVcpz?

Note:
Why the disparity between the two trees?  The authors concluded that the 

differences reflect the hybrid origin of SIVcpz. That is, the genome of SIVcpz 

arose by recombination between two parent SIV strains, the two strains you 

identified in the questions.

*  "You may download the image above for non-profit educational use only, provided no modifications are made to the content.  Any use, publication, or distribution of the image beyond that permitted in the sentence above or beyond that allowed by the "Fair Use" limitations (sections 107 and 108) of the US Copyright law requires the prior written permission of AAAS.  This permission does not apply to images that are credited to non-AAAS sources.  For images credited to non-AAAS entities, you will need to obtain permission from the entity listed in the legend or credit line before making any use of the image."  
Permission granted 9/16/08, Ref # 08-27569.
Interpreting Cladograms 
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Courtesy of Authors

Nikaido M. et.al. PNAS 1999;96:10261-10266
8. 
According to the cladogram, what is the sister taxon to cetaceans?

9.
What is the closest living relative to the chevrotains?

10.
What is the outgroup for this cladogram?

11.
Which organisms belong to the clade Suiformes?

Types of Characters

12.  
Based on the characteristics of the animals featured in Fig. 22.17 (page 463; human, 


cat, whale and bat) and Fig. 34.28 (page 719; bird), categorize the following vertebrate 


characteristics as shared primitive, shared derived, or unique derived characters.  

Hint: all the animals in Fig. 22.17 are mammals.  If you get stuck, use the textbook to 

help you out.  If you do not know what a term means, Google it.


A. 
One bone between the shoulder and the elbow of their forelimb (humerus)

B. 
Feathers


C. 
Two bones between the elbow and the wrist of their forelimb (radius and ulna) 


D.
Hair


E.
Forelimb modified into flipper 


F.
Opposable thumb


G.
Retractable claws


H.
Mammary glands

Scenario Question
13.
Makyndra Simmons is a biologist who specializes in the study of colorful marine 


flatworms.  She uses only homologous characters in her work, and looks for 

patterns of shared derived characters.  As Makyndra works on her flatworms at 

the field station in the Bahamas, she finds a group of flatworms that all share the 

character "fluorescent pink background".  Some of them are striped with black, 

others are covered with deep purple polka dots. 
Is the character "fluorescent pink background" a shared primitive, shared 

derived, or unique derived character?

14.
Here is the phylogenetic tree for a different group of Makyndra's flatworms:
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Is the character "flaps" seen on flatworm species A and B a shared primitive, 


shared derived, or unique derived character?













Systematics Assignment/2008-2009/page 1

