
Symbiosis ("living together") is a close ecological relationship between the individuals of two (or more) different species.   Sometimes a symbiotic relationship benefits both species, sometimes one species benefits at the other's expense, and in other cases one species benefits without harming the other.
The various types of symbiotic relationships are:

	Mutualism
	  --   both species benefit

	Commensalism
	  --   one species benefits, but the other species is not harmed

	Parasitism
	  --   one species benefits at the expense of the other


Examples of symbiotic relationships include the following:

MUTUALISM

	Certain tropical acacia trees have large hollow thorns on their branches, which provide homes to a certain species of ant.  These ants construct their nests and raise young within the shelter of the thorns.  The acacia trees secrete a special nutritive fluid on their leaves and a sweet nectar at the bases of the leaves which provide food for the ants.  In return, the ants attack any leaf-eating insects which come upon the tree and sting any mammals thinking to make a meal of the acacia’s leaves.  The ants also trim away any plants which grow on their host tree, especially vines which could choke it.  Studies done with these trees and ants showed that if the ants were experimentally removed from the trees, the trees were soon overrun with vines and plants and died.

Small African birds called honeyguides are unusual among birds because they have digestive enzymes which allow them to digest beeswax.  However, they are small and lack large claws or beaks to tear open the hollow trees where wild bees have their hives.  So, the honeyguides recruit mammals to help them gain access to the bees’ hives within the trees and the honey they contain, leading the mammal to bees’ nests they have found.  They do this by flying toward the nest, perching in a very noticeable place near it, and calling loudly.  They keep up this performance until the mammal catches up to them and the nest.  When the mammal nears the nest, the honeyguide’s call changes to a different one, and it perches lower.   The mammal then digs out the bees’ nest and the honey, and the honeyguide is rewarded with scraps of wax and honey.  Humans who live where honeyguides occur have also learned to team up with the birds to find the prized honey.

COMMENSALISM

Remoras are marine fish with a large sucker disc on the top of their head.  They use this sucker disc to anchor themselves to the bodies of sharks and other large fish, gaining a free ride.  When the shark feeds, the remora detaches to feed upon the many small tidbits created by the shark’s untidy feeding habits.  The hitchhiking remora does not harm the shark in any way, but the remora has a steady supply of food from the shark.

Epiphytes are plants such as bromeliads, orchids and Spanish moss, which live attached to the bark of a tree’s branches.  From the height of the branches, they are in a better position to receive more sunlight.  They do not obtain nutrition directly from the tree.  Instead, they obtain nutrients from the dust and minerals in falling rain, from falling and decaying forest debris, ant nests, etc.  

PARASITISM

Tapeworms are segmented flatworms that attach themselves to the insides of the intestines of animals such as cows, pigs, and humans. They get food by eating the host's partly digested food, depriving the host of nutrients.  Fleas attach themselves to the skin or hair of mammals and suck the blood of their host.  Not only do they then remove blood from their host, but they can introduce disease organisms into the bloodstream of the host.  

Parasitism does not have to be the physical draining of nutrients from the host.  There is also the phenomenon of "social parasitism." One well-known social parasite is the European Cuckoo, which lays its eggs in the nests of other birds and leaves its offspring to be cared for by foster parents of a different species. The baby cuckoo has a shorter incubation time than the foster parents’ babies and so hatches first.  It then actually flips the foster parents’ eggs or babies from the nest, thus eliminating competition and gaining the full attention and nutrition from the host birds. 

HOMEWORK:

Go to the following websites from the American Museum of Natural History and answer the questions for each website.

http://www.amnh.org/learn/biodiversity_counts/class_prep/interact.htm
1. Why would plants WANT to lure insects or animals to them?  What means might they use to attract other organisms?

2. What are some of the ways that flowers get pollinated?  Describe four flower modifications which favor certain species as the chief pollinator.  Which species are the intended pollinators?

3. What are some plant defenses against parasitism?


