Invertebrate Zoology Laboratory One:

Comparative Study of Protozoan and Metazoan Body Plans
August 29, 2007
_____________________________________________________________

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 compile a character profile including detailed notes and accurate drawings with measurements. 

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

Organisms:


Protozoan 

Phylum Rhizopoda

Amoeba proteus

Sponge 

Phylum Porifera 

Grantia (= Scypha, Sycon)

Hydra and Jellyfish 
Phylum Cnidaria 

Hydra

Starfish 

Phylum Echinodermata
Starfish

Flatworm 

Phylum Platyhelminthes 
Planarian


Roundworm 

Phylum Nematoda

Ascaris

Segmented worm 
Phylum Annelida 

Earthworm

Horseshoe Crab
Phylum Arthropoda

Horseshoe Crab

Vocabulary (define on lined paper in notebook):


Protozoa

Parazoa 

Metazoa


acoelomate

coelomate

hemocoel 

peritoneum

blind sac

ectoderm 

mesoderm 

endoderm

asymmetry 

bilateral symmetry 
radial symmetry 
pentaradial
 


 

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 bring them together 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.
****
Proper light adjustment is critical to locating a specimen on a slide, so practice all the methods of directing light and changing contrast. Also, please remember to turn off the microscope light source whenever you are not using it 
_____________________________________________________________________________


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

Protozoa (example: paramecium) are unicellular organisms in which all function takes place within the single cell. Examples include free-living flagellates (Euglena), parasitic flagellates (Trypanosoma and Leishmania), photosynthetic algae (Chlamydomonas), ciliates (Paramecium), apicomplexans (Plasmodium –causes malaria), and amebas (Amoeba). 

Multicellular organisms (example: sponges) contain specialized cells that exhibit a division of labor among cells and which are distributed uniformly throughout the body. Sponges lack organs or tissues, though cells are arranged to form specialized pores, canals and chambers through which they draw water and filter out particles of food. Certain cells (choanocytes) possess flagella which draw water into the sponge, while other cells secrete spicules to provide structural support (sclerocytes), or engulf and digest food particles (archaeocytes).

Metazoa (example: flatworms) possess specialized cells that are arranged into specialized tissue which are then segregated into organs. Metazoan tissues and organs are arranged and localized within the organisms.   

Draw, Describe and Compare slides of single-celled Protozoa (Amoeba proteus, p. 46 – 54) with multicellular sponge (Grantia, p. 79 – 82), and tissue-level flatworm (Planarian). Make sure your drawings reflect these differences in cellular organization and function and that each are supplemented with written descriptions.
_____________________________________________________________________________


Task Three: Principle body plans: Cell Aggregate, Acoelomate (Blind Sac), 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.

Acoelomates animals lack a fluid-filled body cavity. One type of acoelomate organism with blind sac body plans have only one opening for both the intake of food and the removal of waste. Planarians use a muscular pharynx to pick up food, which passes into the gut which extends forward of the pharynx and branches posteriorly transporting nutrients to all parts of the body. “The connective tissue compartment between the body-wall musculature and the gut is called parenchyma” (Ruppert et al., 2004). Example: Planarian (p. 234-239).

Pseudocoelomates possess a body cavity known as a hemocoel through which blood circulates. Invertebrates typically must have structural support in the form of an exoskeleton or rigid cuticle (as in nematodes) in order to have this type of body plan (p. 206).  [Example: Nematode (Ascaris)].


Coelomates have a fluid-filled body cavity lined by a layer of thin, non-contractile cells called the peritoneum. The peritoneum is derived from mesoderm and covers both the inner surface of the body wall and the outer surface of the visceral organs in the cavity. The coelom is an internal compartment which functions primarily as a hydrostatic skeleton (p.205).  Transportation of nutrients throughout the body of segmented coelomates occurs through the blood vessels of the hemal system (p.206-208) [Example: Earthworm].







Identify and Compare the different body plans among the following invertebrate organisms: Grantia, Planarian, Hydra, Ascaris, and Earthworm. 
________________________________________________________________________


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 midsagittal plane, through which left and right mirror-imaging halves are produced.                        


Identify and Compare the three different body symmetries among the following invertebrate organisms: Grantia, Starfish, and Horseshoe Crab. 
Organism: 
Phylum:
Class:
Habitat: Terrestrial or Aquatic.

Organization: Unicellular, Multicellular, or Tissue Level.
Body Plan: Cell Aggregate, Acoelomate (Blind Sac), Pseudocoelomate, or Coelomate.
Symmetry: Asymmetrical, Radial, or Bilateral.

Does it have a head that is well developed (with sensory structures, mouth)?

Is it segmented?

Does it have appendages?

A brief written description:

Attach Drawing (include measurements)


