Homologous Structures


In comparing the anatomy of one mammal with another, one cannot help being struck by the many cases in which certain parts of the body are built to the same basic plan in each specimen.  This might not seem surprising if the similarly constructed parts were used in similar ways.  One could argue that there was only one best way to construct the organ in question.  However, these organs may actually be used in a variety of ways.  On the back of this page, there are illustrations showing the organization of bones in the forelimbs of a human, a whale, and a bat.  Although these forelimbs are used for such diverse activities as lifting, swimming, and flying, the same basic structural plan is evident in all of them.  Organs with the same basic structure, the same relationship to other organs, and (as it turns out) the same type of embryonic development are said to be homologous.


It hardly seems reasonable that a single pattern of bones represents the best possible structure to accomplish the varied tasks to which these mammalian forelimbs are put.  However, if we interpret the persistence of the basic pattern as evidence of inheritance (passing of genetic traits from parents to offspring) from a common ancestor, we see that the various modifications are simply adaptations (a change in structure or habit improving an organism’s ability to survive) of the plan to the special needs of the organism.


The various mammalian forelimbs constitute just one example of homologous organs.  Both the animal and plant kingdoms contain a large catalogue of such structures.  This is hardly surprising in view of the theory that all organisms have shared a common ancestor at some time in their evolutionary (changes in the inherited features of a species over time) history.  Presumably, the more recently two species have shared an ancestor, the more homologous organs they will have in common.  Homologies in more distantly related species may be harder to determine, although fossil evidence is often a great help in this.
Questions:
1) What three things are required for organs to be considered homologous?

a) 

b) 

c)
2) If two organisms share a recent common ancestor, will they have more or less homologous organs?

3) What do we call the various changes we see to homologous organs over time?

Please color the bones below in the following manner: 

Humerus- Red

Ulna- Blue

Radius- Green 
Carpals- Orange
Phalanges- Purple 
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phalanges are finger bones (numbered in each diagram)








Homologous structures: comparison of skeletal structure of forelimbs of vertebrates




















