Attachment To:

Skeleton Keys: Bonified Biology


Curriculum created by J. Brian Hauge, Peninsula College
Exercise Two, Handout:

Evolution of Anatomical Structures of Mammal Skulls

For this exercise, you will be required to spend some time with the skulls.  Set aside about 2-4 hours (not necessarily all in one go) to complete the following assignment.  You can work individually or in teams of up to four people.  Be sure to finish the exercise before the next class meeting.

Look for differences in the skulls.  Look for characteristics that define a group of skulls (they are still grouped like we had them in the last lab) or even one particular skull.

Here are just a few possible things to look at (there are many others):

Position of the eyes (forward or to the sides) - notice that the eyes are placed differently in different animals.  Look at the human skull (and I’ve included on a separate shelf other primates such as lowland gorilla, orangutan, chimpanzee, baboon, and even a couple of casts of skulls of human ancestors).  Notice how the eyes face directly forward.  Now look at skulls of some of the hoofed mammals, such as elk, deer, and cow (and, again, on another shelf is the impressive skull of a giraffe).  The eyes of these organisms face more to the sides.

Differences in dentition - a major difference in skulls of various mammals can be seen in the teeth.  Recall the different tooth types (incisor, canine, premolar, molar) - what structural differences to you see when looking at these different teeth.  For example compare the incisors, canines (or lack thereof), and molars of herbivores (such as rodents and hoofed animals) to those of carnivores (such as coyotes and cougars).  Do you think you can tell anything about what an animal eats by looking at its teeth?  How do the teeth of a human compare?  

Evergrowing molars - some of the animals, for instance the hoofed mammals (like elk, deer, and cows), have grinding teeth (molars and premolars) that continue to grow throughout their lives. 

Evergrowing incisors - some of the animals, for instance rodents (like beavers), have incisors that continue to grow throughout their lives. 

Once you have made your observations, I want you to conduct an exercise called “20 Questions.”

· Write your observations in the form of questions about what you see. Write at least twenty (20) questions. No cheating now. The reason twenty is important is because it forces you to observe and think! At about 12 or 13 questions, you run out of the obvious questions and then you really have to start looking at the skulls.
· Try this little test on your questions: Ask yourself if the question would be easy to answer through experiment or further observation. If not, try to think of a way to ask the question that might make it easier to answer.
· Once you have finished writing your questions, pick one and try to form several possible answers. Frame them in the form of scientific hypotheses. Try to decide whether each hypothesis is better framed as a negative or as a positive.
· For any hypotheses, list some predictions that might be true if the hypothesis is true. What do you expect to see based on your hypotheses? (That is, if your hypothesis is correct, how would you know? What tests might you or a scientist perform? If the hypothesis were incorrect, how would you know?) 
· If you're starting to look at the world a bit differently now, you've succeeded.
· Bring your questions, hypotheses, and predictions with you to the next class meeting.  
In the next class meeting, we will conduct a class discussion on what you have observed and hypothesized.  It is important that you bring your 20 questions with you so that you can participate.  I will collect your questions so don’t forget to bring them.  (Remember, as always, homework must be typed or neatly written).  

This discussion will allow us to put the differences in anatomical structures into an evolutionary context.  Other anatomical structures (besides those on skulls) will be discussed at this time as well (think about the differences you might see when looking at other skeletal parts (such as legs or feet) or other soft organs (such as brains or digestive organs).  Think also about “trends” that appear in the fossil record when looking at a lineage over great periods of time.  Your text uses the evolution of horses as an example.  It would appear from the fossil record that a number of changes have progressed over millions of years:

· Horse teeth have changed from having cusped molars seen in browsing animals to having ever-growing, ridged molars seen in grazing animals.
· Horse body size has increased over time.
· Horse limbs have increased in length over time, with changes in the foot bones that emphasize this.
· The number of toes on horse feet has steadily declined until they now have only one toe that we think of as a hoof.

How did this happen?  What caused this very gradual, but fairly steady change?  What evidence would indicate that there was no “plan” from the beginning that led from small, short-limbed, many-toed horses with cusped molars to the modern, large, long-limbed, single-toed horses with ever-growing, ridged molars?

Our textbook makes the following statement: “evolution cannot produce perfect organisms.”  Be able to give and explain four reasons why this is true and come up with at least one hypothetical example based on the skulls we observed in this exercise.  How about the organism pictured below?


Skull of Babirusa (Babyrousa babyrussa), a species of pig from Indonesia

