Biology 354

Foundations in Evolution and Systematics

Dr. Billie J. Swalla

Exam I

3 pts Name_______________________



20 pts
I.   ________










20 pts
II.  ________

Each question is to be answered in the space allotted.

20 pts III. ________

Do NOT write on the back of the exam.



12 pts IV. ________

Be concise in your answers.




28 pts
V. ________

Good luck!





        100pts 
Total
    ________

I.  Circle True (T) or False (F).  If the statement is false, change it to make it true.

T  F
1.  The age of the earth is estimated to be 2 billion years old.

T  F
2.  Molecular evidence published in the past seven years suggests that 
whales are artiodactyla, most related to hippopotamus.

T  F
3.  Alfred Wallace and Charles Darwin published the Theory of Natural 
Selection in 1858 together because they were childhood friends.

T  F
4.  A transcription factor is a small protein that moves between cells for 


cell-cell communication.

T  F
5.  A person who studies evolution and development would concentrate on 


measuring the morphology of adult structures, such as the skull and 
vertebrate.

T  F
6. Some snakes have a nasal pit, through which they can detect infrared, 
or heat.  

T  F
7.  Dinoflagellates are the single celled animals that are the sister group to 
all metazoans.

T  F
8.  QTLs, or Quantitative Trait Loci, are estimated by crossing two species 


together, then crossing the F1 hybrids to each other.

T  F
9.  As embryos, we develop webbed hands and then the cells die in 
between our fingers due to Pax 6 expression, causing specific digits to 


form.

T  F
10.  The Phylocode is the traditional way of classifying plants and animals.

II. 10 pts (1 pt each) 1.  Match the following phyla with the major group of 

animals that they belong through current molecular phylogenies.

A. Deuterostomes

B. Ecdysozoa

C. Lophotrochozoa

D. Basal Metazoans

a. Vertebrates

________

b. Echinoderms

________

c. Sponges

________

d. Priapulids

________

e. Arthropods

________

f. Cnidarians

________

g. Echinurans

________

h. Tunicates

________

i. Brachiopods

________

j. Annelids

________

10 pts  2. One clear case of macroevolution was through endosymbiosis , which led to the evolution of eukaryotes.  When did this event happen and what is the evidence that it was an endosymbiotic event?

III.  8 pts (2 pts each) 1. Please tell briefly whether the following events would be considered an evolutionary adaptation or not.  Suggest how to test for an evolutionary adaptation if you aren’t sure.

A. In a dark room, your eyes “adapt” to light by opening up your pupils to let in more light.

B. In the desert, most of the plants have a very thick outer covering and long spines.

C.  Some garter snakes can eat newts with tetrodotoxin and don’t die.

D.  When you wear perfume your nose “adapts” to the smell and so you no longer smell the odor when you wear it.

12 pts 1.  List three types of selection that may occur in populations and give at least one example for each type for how this selection may occur.
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12 pts  IV. Here is a phylogenetic tree published by the Swalla laboratory in 2000.  This tree was constructed by analyzing 18S rDNA sequences.  There are 

three nodes marked on the tree. (I, II, III)

2 pts. A.  Are the enteropneusta a monophyletic group on this tree?  If not, what are they?

4 pts. B.  Rhabdopleura normani and Cephalodiscus gracilis are both colonial hemichordates, while the others shown on the tree are solitary enteropneust worms.  How many times has coloniality evolved in the hemichordates if this tree is correct? Explain your reasoning.

 4 pts C.  The three small numbers at each node are the bootstraps of trees that were constructed with different phylogenetic methods. Do you think there is good support for node II?  Why or why not?

2 pts. The colonial hemichordates have a lophophore feeding structure.  What other animals do you know that have a lophophore?
V.   10 pts (2 pts each) 1.  Match the following person with the statement that describes their work as we discussed in lecture.  Each can be used more than once or not at all.

A. Ernst Mayr

B. Willi Hennig

C. Ed Lewis

D. Katie Peichel


a. studies stickleback evolution at the FHCRC

________

b. formulated the “Biological Species Concept”  

________

c. advocated using phylogeny inference methods

________

d. first isolated the anntennapedia mutation in flies
________

e. published the allopatric species model


________

8 pts 2. In class we read about an experiment published by Walter Gehring in 1995, where he over-expressed a specific gene in the fly imaginal disc during development.  What was so amazing about this experiment?  What does it tell you, if anything, about the evolution of complex structures?

Be specific and give details in your answer.

10 pts 3. What was the Cambrian Explosion?  Does the timing of the Cambrian Explosion correspond with the time of divergence estimated with molecular clocks?  Why or why not?







