AP Biology Summer Assignment

It seems as though every science class begins the year by reviewing the scientific method!  In keeping with that tradition, I would like you to read about some of the experiments done by pioneers in the field of ethology.  Konrad Lorenz and Niko Tinbergen are the founders of this field and along with Karl von Frisch, shared the Nobel Prize in 1973.

I sincerely hope you enjoy the readings, especially the excerpt from King Solomon’s Ring.  I remember reading this book and another by Lorenz (Man Meets Dog) as a child and enjoying them immensely.  I am looking forward to a successful year in AP biology!

Please write thoughtful responses to these questions—typed please.  If you have any questions, feel free to email me at tcooney@lfschools.net.  You may also send your summer assignment to me as an email attachment. 

******************************************************************************
Excerpt from King Solomon’s Ring
1. Konrad Lorenz describes how the “telepathic” dachshund used Morse code (I assume in the form of barking) to answer his Mistress’ questions.  Why do you think the dog morsed “Cheese?”  How did it come up with this answer and what kind of communication was really occurring?

2. Lorenz begins this chapter by saying “Animals do not possess a language in the true sense of the word.”  How do you think Lorenz defines what language is?  
3. What does Lorenz mean when he says “the ‘words’ of the various animal ‘languages’ are merely interjections?”

4. Lorenz was impressed when his raven Roah called his own name as he tried to persuade him to follow.  In what way did this demonstrate an advanced use of a word?
Excerpt from The Study of Instinct
1. What is a sign stimulus?  Give several examples from the reading.

2. Discuss the importance of controls in the experiment on the herring gull pecking behavior.  What types of controls were used and what was their role in identifying the sign stimulus for pecking behavior?  
3. Find out what proximate and ultimate causes of animal behavior are.  What do you think might be the proximate cause of the hen’s reaction to the distress call of a chick?  What might be the ultimate cause of this behavior?

4. Tinbergen cautions us that “it is essential to be well aware of this difference between what an animal can perceive and what it actually reacts to in a given case.” Summarize the two instances where Tinbergen is critical of the generalizations that other scientists have made when trying to explain their observations.
5. What role do you think hormones play in the response of the male stickleback to the sight of a swollen belly of a female fish?  How do you think his response might differ at different times of the year?

6. Find out one way in which parasites have taken advantage of the effect of “super-normal” sign stimuli.  Describe this situation.

7. Tinbergen describes the mating behavior of the stickleback in what he calls a “reaction chain.”  Summarize this reaction chain.
Excerpt from Sean Carroll’s: The Making of the Fittest

1. Thermus aquaticus has a DNA polymerase known as Taq polymerase.  Do a little research to find what “multi-hundred-million-dollar” technique depends on this heat stable enzyme.

2. Briefly explain the relationship between DNA and proteins.

3. Briefly explain the specific relationship between a DNA triplet and an amino acid.

4. Humans are estimated to have approximately how many genes?

5. About how many homologous genes exist between a human and a fish?  __________ Why didn’t biologists 50 years ago expect this many homologous genes between two distantly related organisms?

6. What does Carroll mean when he refers to genes as immortal?

7. Why would you expect an “immortal” gene to have a crucial function (such as a role in protein synthesis)?

8. Look at Figure 3.4.  According to this diagram, which two domains (Bacteria, Archaea, Eukarya) are more closely related to each other.  What evidence supports this?

9. Explain why this “conventional” tree (Fig. 3.4) must be revised.  What evidence do we now have that suggests this tree is not accurate?

10. Explain why selection on the SWS opsin gene is relaxed in the coelacanth, dolphin, owl monkey, blind mole rat and others.

11. Why have such a large proportion of our olfactory genes been fossilized?

12. Explain what the galactose pathway is, how many genes are involved and what they do.

13. Describe the state of the genes involved in the galactose pathway in the yeast S. kudriavzevvii.
14. Explain why M. tuberculosis has only 6 fossil genes, but its close relative M. leprae has 1100 fossil genes.

15. Explain why the fossilization of a gene is a “one-way street.”

16. Do you find Carroll’s argument that fossil genes are evidence against “design” compelling?  Why or why not.

17. Charles Darwin wrote:  

…Can we doubt (remembering that many more individuals are born than can possibly survive) that individuals having any advantage, however slight, over others, would have the best chance of surviving and of procreating their kind?  On the other hand, we may feel sure that any variation in the least degree injurious would be rigidly destroyed.  This preservation of favorable variations and the rejection of injurious variations I call Natural Selection.

Darwin was speaking about variations in organisms when he wrote this.  Can we apply this statement to immortal genes or fossil genes?  Explain why or why not?

