Homologous Structures: Chicken Wings  (Academic)


One line of evidence that evolution has occurred involves looking at similarities in organism structure. In the embryos of many animals - humans, birds, dogs and whales, for example - the cells that develop into limbs are the same. However as the embryos mature the limbs develop differently, some into arms, wings, legs, and flippers – each an adaptation that enables the animal to survive in their unique environment. Correspondingly, the genes that code for the formation of these bones in each of these animals are similar, indicating a genetic common ancestor.  Structures, such as these forelimbs, which develop from the embryo in the same way and have a similar structure in adult organisms are called homologous structures and are evidence of evolution from a common ancestor that diverged into multiple new species.  Each species inherited the bones from their ancestor but through years of use in a habitat those that survived were the individuals with the best fit bones to their function.
Part A

1. Determine the name of all the bone types in the human forelimb.  Label each bone/bone group on the human arm using the human skeleton sheet as a reference. 

2. Color each type of bone/bone group a different color.

3. Determine which bones of the other animals are homologous to the human arm and color using the same colors key for each bone as used for the human forelimb.

4. Below each vertebrate animal forelimb, write your hypothesis as to what mammal each forelimb belongs to.  Then check your hypotheses with your teacher.

5. Create a data table that compares the mammal species, forearm use, and bone shape descriptions (focus on distinguishing features that differentiate each specimen).
Part B

6. Dissect a chicken wing (forelimb) and diagram the bones.  Place a chicken wing in a dissecting tray. Carefully scrape away all tissues to reveal the bones by cutting the skin toward the wing tip and using forceps to remove the skin and underlying muscle. (you may choose to eat the meat).

7. Diagram (draw and label) the wing bones on the vertebrate forelimb sheet.

8. Compare the chicken forelimb bones with those on the mammal forelimb sheet add the chicken to your data table.  Although not mammals, chickens are also vertebrates so you should see some similar bones or homologous structures.

9. Clean up!  All chicken parts go in the garbage-do not clog the sink!  Wipe out the trays into the trash and THEN wash them out.  Wash and dry all dissecting tool so they don’t rust.  Put all materials in the lab tray and push in your chair.

Homologous Forelimbs Follow Up Q (Answer in full sentences using scientific vocabulary and examples)! 
1. Does the use of the front limb affect the shape of the bones?  (Is there a correlation relationship?)

Claim:

Evidence:

2. Are all these species equally related to each other from a common ancestor?  Cite the shape & existence of bones in the forelimbs as evidence.
Claim:

Evidence:

3. These forelimb bones are homologous structures.  Define homologous structures.  Give an example of homologous structures in plants or from insects.
4. Do homologous structures support divergent or convergent evolution?

Claim:

Evidence (what would cause that type of evolution):

5. Wing shape in chickens (a bird) can be considered analgous to bat wings (a mammal).  Define analogous structures.  Give an example from swimming animals or from other flying animals (besides bats/birds). 
6. Do analogous structures support divergent or convergent evolution?

Claim:

Evidence (What would cause that type of evolution):

7. What is a vestigal structure?  
8. Some animals have surprising body parts (wings on a flightless ostrich or eyes on a blind mole rat).  Why do these animals have body parts they do not use?  Why haven’t they gone away?

Claim: 
Evidence (What is the vestigial structure found in whales?  Why do they have it?)
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L- Humerus


M- Radius


N- Ulna


O- Carpometacarpus


P- Phalanges








