Invertebrate Zoology Laboratory Three:

Protistan Diversity
September 10, 2008
Objectives: The objective of this week’s lab is to make a comparative study of a diverse assemblage of representatives from five different protistan phyla.   
Materials:
 

Representative specimens from five phyla, light microscope, drawing paper, a pencil, a ruler, and again…Patience! (Some of these specimens are very small and can be a challenge to work with) 
Organisms:


Phylum Chlorophyta 

                        Volvox



p 173

Phylum Kinetoplastida 

            Trypanosoma lewisi
            p 131-135

Phylum Axostylata



Termite flagellates

p 14-15

Phylum Alveolata



Paramecium


p 135-145

Phylum Alveolata



Vorticella


p 135-145

Phylum Foraminifera



Fossil foraminiferans

p 165-167
Questions: (at home)

1. Describe reproduction in Volvox. 

2. In a few sentences compare protistan diversity.

3. Describe some of the major characteristics of Phylum Kinetoplastida. 
4. Ancient Foraminiferans have played an important role to geologists. What are some examples (give two) of ways in which forams are informing geologists about the past?

5. Describe the movements of a typical Paramecium.

6. Contrast the ciliature of Paramecium with that of Vorticella. 

7. Define reticulopodia (see p 166).

8. Define kinetoplast.
Task One: Compare solitary, colonial and endosymbiotic flagellates. 
Phylum Chlorophyta





             p. 173
There are approximately 7,500 species of green algae living in both marine and fresh water habitats. Volvox is a colonial, flagellated green algae. The spherical assemblages are made up of between 2000 and 6000 cells, each of which possesses cup-shaped chloroplasts with chlorophyll a and b, as well as a pyrenoid that synthesizes starch (amylopectin) as a food storage product. Characteristic of the order, each cell bears two, four or occasionally eight flagella. 

Phylum Kinetoplastida




                  p. 131-135
This protozoan class “contains species that parasitize everything from humans to plants.  Members of this group are characterized by a single large mitochondrion containing a body – the kinetoplast – that stains darkly in histological preparations” (Roberts and Janovy, 2005).  Trypanosomes, a major subgroup of Kinetoplastida, can be serious agents of disease in humans and domestic animals.  Trypanosoma cruzi causes Chagas’ disease in humans and anywhere from 15-20 million people in the world may be infected at any given time.  “Trypanosoma lewisi is a cosmopolitan parasite of Rattus spp.  Other rodents including white-footed mice, deer mice, and kangaroo rats in the United States, are infected with lewisi-like trypanosomes.  The vector of T. lewisi is the northern rat flea, Nosopsyllus fasciatus, in which parasites develop inside the posterior midgut cells” (Roberts and Janovy, 2005).  In lab today you will observe the trypomastigote stage characteristic of Trypanosoma species in the mammalian bloodstream.
Phylum Axostylata





                      p. 14-15
Intestinal termite flagellates are endosymbiotic in the anoxic gut of termites. Living in the oxygen-free environment cells are specialized for glycolysis rather than aerobic respiration. These so-called hypermastigid mutualists have hundreds or thousands of flagella and astonishing internal complexity. Look for the anterior rostrum. The flagellates themselves host intra- and extra-cellular bacteria and spirochetes to breakdown the cellulose/wood in the termite gut. The intestinal flagellates use the nutrients released from the wood by the bacteria. The gut mutualists are lost each time the termite molts it’s exoskeleton, but by licking other individuals, and in the process of rectal feeding termites regain their intestinal flora.  
Draw at least three different termite flagellates, Make sure your drawings reflect these differences in cellular organization and function and that each are supplemented with written descriptions and measurements.
_________________________________________________________________________

____
Task Two: Comparing Ciliates 
Phylum Alveolata (Subphylum Ciliophora)


      p. 135-145

Paramecium and Vorticella

The subphylum Ciliophora contains 8000+ described species with freshwater, marine and soil representatives. We will be looking at examples of solitary, motile species of heterotrophic ciliates (Paramecium) in lab, as well as sessile ciliates (Vorticella). The cilia on the body surface are called somatic cilia while the cilia associated with the mouth are called oral ciliature. Cilia distribution can vary between species, either being arranged in rows or being restricted to certain regions of the body. Specialized trichocysts are small barbs that are found in the pellicle of Paramecium. They are associated with secretion bodies, extrusomes, in the cell surface that discharge, ejecting the trichocyts as defense against predators. 
Draw with measurements, Vorticella and Paramecium. Pay particularly close attention to the ciliature of these species.
Task Three: Diversity in Foram tests

Phylum Foraminifera (foramen= little hole; ferre= to bear) 
      p. 165-167
Primarily marine, Forams are amoeba that live in porous shells, called tests. Each foram is a single celled organisms that is characterized by filiform pseudopodia called reticulopodia, that may or may not extend out of the tiny pores. “The entire test is filled by one cell that extends from one chamber to the next.” “The tests are constructed of foreign minerals or calcium carbonate secreted onto the organic matrix.” As they grow, foraminiferans add chambers to their tests, to accommodate the growing cell. Most forams are benthic (= living in lowest level in a body of water) though some common species are planktonic (= living in water column), with the planktonic species having delicate tests compared to the benthic forms. The planktonic species bear delicate spines.  Based on fossil evidence Forams first appeared 570 million years ago in the Cambrian period. The “widespread occurrence of fossil forams and their long geologic history make forams useful as index fossils”.
Draw at least three different fossilized foraminiferans (try to notice the pores in the test). 
_________________

_________________________________________________________________
