Lecture—01 December 2003

Some more examples of grazing in the invertebrates. 

Much of the living material of the world is indigestible in that it is composed of cellulose. How do organisms make use of those indigestible materials?

They do so by the use symbionts

Bacteria

Protists—flagellates and a few ciliates

These creatures have the enzymes necessary to break down cellulose into more useable materials. This is done using cellulases.

Sea urchins—There are a wide variety of macroscope algae in their environment. The animals harvest the algae by means of the teeth associated with a structure call Aristotle’s lantern. The lantern is composed of a series of ossicles, one set of which represent teeth that can cut and scrape algal cells. The material is ingested into the digestive tract where the particles are then ingested by the symbionts. The digestive tract is very long because it takes a while for the cellulose to be digested. Note that the urchins also use the symbionts as food. One interesting question is how the symbionts are passed from one generation to the next. Although the adults co-occur, they do not rear their young and thus have no chance to pass the symbionts along to their own young.

Termites—Termites likewise depend upon their symbionts to break down the cellulose in the wood they ingest.  They have strong mandibles that break the wood apart prior to ingestion. Because they are social creatures, the adult termites regurgitate material from their digestive tracts and the material is ingested by young termites as an innoculate.

Teredo worm—This mollusc lives in wood found in the sea.  For the Spanish Armada, it was unfortunate that the fleet was teredo-ridden when the storms overtook it on the way to England. Even the explorer, Balboa, had teredo problems. Latter on copper sheathing helped to reduce the effect of the teredo. Now different anti-fouling paints are used and of course most ships are no longer constructed of real wood. As mentioned in class, Ruth Turner, now deceased, spent most of her life working on teredos, particularly those living in the deep sea. The teredo uses its shell to scrape wood into smaller pieces and then those are ingested.

Change in topic

Parasitism

Parasitism is another form of symbiosis, but in this relationship, one of the individuals, the host, is harmed and the other individual, the parasite, benefits. It is commonly assumed that parasitic relationships start out nasty but ends up not so nasty. This is thought to be true because if we apply Darwin to explain the relationship, a parasite that is too damaging to its hosts, will probably not survive to pass its genes on to its offspring, yet at the same time if the parasite is too nice, it will gain fewer benefits from the relationship. This idea is still being debated.  We will not spend much time talking about regular parasitic relationships as those cycles have been mentioned in lab. We will discuss one relationship that is a slightly modified form of parasitism, the parasitoid.

Parasitoids—parasitoids are creatures that use another creature for the habitat in which their young will be raised. Most of the parasitoids are wasps. What a female wasp will do will be to find a suitable insect more often from a non-wasp group, but occasionally from another wasp genus and lay their eggs in that creature. The female wasp injects not only her eggs, but other materials that put the host species into a state of suspended animation. As the young wasps develop, they get their nutrients from the host species. Thus the host does not die until the young wasps emerge.  By that time the host is just a mere skeleton of its former self and really has no materials in its body to restore normal functioning. This biological phenomena in an applied sense has both good and bad attributes. As a good attribute, the relationship can be used for biological control. As a bad attribute, the parasitoid may be attacking an insect beneficial to humankind.

