Lecture 11

1.
What organisms have the ability to detect electric fields?  Assuming that this trait is homologous, i.e. shares a common ancestor, how long ago did this sensory modality evolve?

2.
What groups of organisms produce strong and weak electric fields for orientation and communication.  Provide an explanation for why these animals rely on electric fields rather than some other sensory modality for orientation.

3.
Explain how the electric organ of an electric eel can produce voltages over 700 volts.

4.
Over what distance can two animals communicate using electric fields?  Explain what limits signaling range in this sensory modality.

5.
Explain how the electric field generated by a weakly electric fish is altered in the presence of a conducting object, such as a smaller fish, versus a nonconducting object, such as a rock.

6.
Explain how an electric fish determines the distance to an object in its environment.

7.
What is the difference between a wave and a pulse EOD fish?  Provide a testable hypothesis for why such species differences exist.

8.
Some wave EOD species exhibit dominance in which one fish displaces another.  Subordinate individuals also shift their EOD frequency when approached by a dominant, thereby exhibiting the Jamming Avoidance Response (JAR).  Provide an explanation for why such a shift might be disadvantageous to the subordinate using what is known about the frequency response characteristics of electric receptors.

