Invertebrate Zoology Laboratory One:

Comparative Study of Protozoan and Metazoan Body Plans
August 23, 2006
_____________________________________________________________

Objectives: The objectives of this week’s lab are to review microscope technique and handling, and to make a comparative study of protozoan and metazoan organisms from amoebae through annelids. You will study representative organisms for which you will make accurate drawings, take detailed notes and measurements, and identify the level of cellular organization, body type, and symmetry. 


Materials: Representative specimens of Amoebas, Ciliophora, Porifera, Cnidaria, Platyhelminthes, Nematoda, Rotifera, Annelida, dissecting and light microscopes, hand lenses, drawing paper, pencil and ruler.

Organisms:


Protozoan – (Ph. Rhizopoda) - Amoeba proteus

Sponge – (Ph. Porifera) - Grantia (= Scypha, Sycon)

Hydra and Jellyfish – (Ph. Cnidaria) - Hydra, Aurelia


Flatworm – (Ph. Platyhelminthes) - Planarian


Roundworm – (Ph. Nematoda) - Ascaris

Segmented worm – (Ph. Annelida) -Earthworm


Vocabulary:


Protozoa

Parazoa 

Eumetazoa
Metazoa



bilateral symmetry 
radial symmetry 
acoelomate
coelomate
pseudocoelomate 
ectoderm 

mesoderm 
endoderm 

parietal peritoneum 
Task One: Review of microscope including parts and functions.

1. Eye piece- a system of lenses, with a magnification of 10x. Distance between eye pieces can be adjusted. 

2. Arm- hollow housing of microscope through which light travels from the objective to the eye piece.

3. and 4. Objective lenses- located on the rotating nosepiece gather light from the slide and projects it into the body tube. The microscopes have four lenses including a scanning objective, a low power objective, a high power objective, and an oil emersion objective. 

5. Coarse focus adjustment knob- large movements of objective lens toward or away from slide.

6. Stage- surface where slide is placed for examination.

7. Condenser- a system of lenses that collect light rays and converge them to a focus on the specimen.

8. Fine focus adjustment knob- very slight adjustments in distance between objective lens and slide.

9. Diaphragm- an adjustable light barrier, and control of light intensity.

10. Illuminator- light source.

 Task Two: Grades of Complexity: unicellular, multicellular, and tissue level organization. 

Protozoa are unicellular organisms in which all function takes place within that single cell. They have protoplasmic level organization. 

Multicellular Parazoa exhibit a division of labor among cells, though cells performing particular functions are distributed uniformly throughout the body. Parazoa lack organs or tissues, and have pores, canals and chambers. 

Eumetoza possess specialized cells that are arranged into specialized tissue which are then segregated into organs. Eumetazoan tissues and organs are arranged and localized within the organisms.   

Draw, Describe and Compare slides of single celled Protozoa with multicellular Parazoa, and tissue level Eumatozoa. Make sure your drawings reflect these differences in cellular organization and function and that they each is supplemented with a written description.


Protozoa 

Parazoa

            Eumetazoa            


Amoeba proteus
Grantia (= Scypha, Sycon)
Planarian
Task Three: Principle body plans: Cell Aggregate, Blind Sac, or Organs organized in body tissues or body cavity (Acoelomate, Pseudocoelomate, and Coelomate).


Cell aggregate organisms are simply a number of cells that function together. They have no germ layers and they lack true tissues and organs. These animals lack a gut, and instead energy absorption occurs throughout the body. Example: Sponge (Phylum Porifera).

Organisms with blind sac body plans have only one opening for both the intake of food and the removal of waste. These animals do not have tissue specialization or development of organs. These animals are considered diploblastic, meaning they have two cellular germ layers including an endoderm and an ectoderm. Example: Jellyfish (Phylum Cnidaria).

Acoelomates animals lack a gut (body cavity), pseudocoelomates possess a body cavity that is not entirely lined with a peritoneum, and coelomates have a true gut in which a peritoneum covers both the inner surface of the body wall and the outer surface of the visceral organs in the cavity. Examples: Planarian (Flatworm), Nematode (Roundworm), and Earthworm (Segmented worm).







Identify and Compare the five different body plans among the following invertebrate organisms: Sponge (Cell Aggregate), Hydra (blind sac), Planaria (acoelomate), Nematode (pseudocoelomate), and Earthworm (coelomate).

Task Four: Body Symmetry: Asymmetrical, Radial and Bilateral.

Asymmetrical organisms have no general body plan, and lack an axis of symmetry. Radially symmetrical organisms are organized around an axis so that a vertical section along an axis or through any radius produced mirror-image halves. Bilaterally symmetrical organisms possess only one plane, the midsaggital plane, through which left and right mirror-imaging halves are produced.                        


Compare the three different body symmetries among the following invertebrate organisms: Sponge, Moon Jelly and Hydra, and Horseshoe Crab. 
