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TYPES OF EVOLUTION

Part One – Ant Farmers of the Amazon video
1. What do most tropical plants have in their leaves?  Do the ants eat the leaves?
2. What organism do the ants feed the leaves to?
3. What does the fungus do to the toxins?
4. What do the ants get from the fungus?

5. How do ants and humans both use agriculture? How are they different?

6. What did the graduate student find out about “pests” in the garden?
7. What was the white coating on the ants?   What did it produce?

After video:

8. What type of evolution is this an example of? (look at your notes from today)  Explain why. 
9. What four organisms are involved in this relationship? What is the role of each one? 
Part Two – Toxic Newts

1. What did the scientists think that newts had to do with the death of the three hunters?  

2. What was strange about the amount of toxin the newt produces?
3. Which predator can survive eating a newt? How do the scientists think that it affects the toxin levels in the newts? 

4. What type of relationship “drives” evolution?

Review

Match the examples to the type of evolution:  “Co” (coevolution), “Conv” (convergent), or “Ad” (adaptive).
1. Placental mammals in the Americas have many counterparts in marsupial animals in Australia, even though they don’t have common ancestors; they evolved to fill similar roles: _____





2. Zebras have evolved to be very fast and lions have evolved to be vicious predators: _____

3. Clownfish have evolved to live with sea anemones; each is protected by the other: ______
4. Bat wings and insect wings have the same function but different origins: _____
5. After the extinction of the dinosaurs, mammals evolved to form the many niches that were left open
and diverged into thousands of species: ______








Identify the following structures as homologous (H) or vestigial (V):
6. Human appendix: ____

7. Leg of a dog and wing of a bat: _____

8. Small leg bones in whales and snakes: ______

Match the adaptation to the selective pressure that caused it: (draw a line):
9. Bears hibernating in the winter


a. The need to hear its many predators approaching

10. Sweet nectar in plants



b. The need to save energy when there is not much food

11. Large ears on a rabbit



c. The need to stay warm in the cold water
12. Fat on a walrus




d. The need to attract pollinators (birds and bees)

ANT FARMERS OF THE AMAZON
Fifty million years before humankind began farming, ancient ants were already in the agriculture business. 

Over time, leafcutter ants have evolved a complex system of agriculture in their nests, cultivating bumper crops of fungi that are the ants' sole food source. Foragers cut pieces of leaves from trees and drag them home to their nest, where others chew them into a paste that becomes the fungi's dinner. There are, however, at least two more participants in this relationship. Surprising the scientific community, graduate student Cameron Currie discovered a mold that threatens to kill the fungi, and the antibiotic which the ants produce in order to control it. 

This alliance is an example of mutualism, a form of symbiosis, an intimate relationship between different organisms whose survival depends on one another. Other examples include bacteria that colonize human skin and digestive tracts, goby fish that live in burrows dug by marine shrimps, and aphids that feed on plant sap and excrete a sweet "honeydew" that ants find delicious. 

One common instance of symbiosis teams up microbe and plant. Legume plants, such as peas and beans, have bacteria on their roots that convert nitrogen from the soil into an organic form the plants can use. The bacteria, for their part, are nourished by the plants. 

Symbiotic (cooperative) relationships develop through coevolution -- reciprocal adaptations between interacting species. It includes not only mutually beneficial interdependence, but also relationships in which one organism benefits and the other does not, or where neither party benefits. Often, one organism lives inside the body of the other, and sometimes it even lives within the cells of the host. 

In his interview for Evolution, E.O. Wilson asserts that besides predation, "There's another force equally important and responsible for the buildup of a great deal of the magnificent superstructure of the Earth's biodiversity. And that is cooperation, what we call symbiosis, and particularly mutualistic symbiosis, that is intimate living together of different kinds of organisms in which there's a partnership which benefits both of the partners." 

