Invertebrate Zoology Laboratory Four:

Sponges and Cnidarians
September 13, 2006
Objectives: The objectives of this week’s lab are to look at structural and reproductive characteristics of sponges and Cnidarians, and to make a comparative study of cnidarians in the classes Hydrozoa and Anthozoa through accurate drawings, and detailed note taking. 
Materials:
 

Representative specimens of Porifera, Hydrozoa and Anthozoa, a light microscope, a hand lens, drawing paper, a pencil and a ruler.

Task One: Sponge Structure





     

   

“Sponge skeletal structure is comprised of organic support that is often reinforced by mineral material” (De Vos et al, 1991).

In sponges, stiffness or rigidity of the endoskeleton varies widely among species and growth forms (p 85). Soft sponges have a mesohyl supported by spongin, while stiffer sponges have a mesohyl supported by spongin and spicules. Spongin is an organized fibrous framework made of collagen (major structural protein of invertebrates), that is formed by spongocyte cells. Spicules are siliceous (or calcareous, as in class Calcarea) rods that are either are free, fused to form a “network”, or embedded in spongin. They are secreted by mobile sclerocyte cells that are in the mesohyl. There are two main size classes of spicules, the megascleres and the microscleres.  

Megascleres – (100-500 µm) Largest spicules; form the principle skeletal framework

Microscleres – (10-30 µm) Surface support; extra protection of body wall.

1) Make slide preparations of 4 different marine sponges by dissolving them in bleach. Find, draw and measure the spicules. 
2) Observe two slides of freshwater sponge spicules. Determine what kind of megascleres and microscleres you are seeing using the figure one in your handout. 
3) Observe four different large sponges, including the Glass sponge, the common bath sponge, the boring sponge and the Ramose sponge. Make notes of their architecture, and shape. 
Vocabulary: 


endoskeleton
mesohyl 
spongin 
spicules 
collagen 
spongocyte 
siliceous sclerocyte 
megascleres 
microscleres
gemoscleres
Task Two: Sponge Reproduction
Sponges are capable of reproducing sexually and asexually by fragmentation, budding and by production of gemmules. Sexual reproduction in sponges is synchronized throughout a habitat in a 1-3 month period following hatching from dormant conditions. 

1) Observe, draw and label gemmules of a freshwater sponge. 
2) Draw a diagram of the general life history of sponges. Include sexual and asexual reproduction as well as fragmentation.

Questions 
1. Why do sponges, especially freshwater sponges, need to reproduce asexually? (Think gemmules.)

Vocabulary
gemmules

micropyle  


 


Task Three: Metridium observations and dissection
1) Obtain, draw and label a preserved Metridium specimen (1 per pair). Be sure to accurately draw the tentacle pattern as seen from the oral surface. Label: Body column, tentacles, siphonoglyph, mouth, pedal disc, sphincter muscle, collar, fosse, and limbus. 

2) Dissect, draw and label the specimen longitudinally. Using figure three label: Tentacles, mouth, oral disc, column, base, pharynx, gastrovascular cavity, septa, incomplete septa, aconitum, sphincter muscle, collar, fosse, and limbus.
3) Determine, draw and label the septa pattern of the cross section. Label: septa, incomplete septa, pharynx, exocoel and endocoel.

** Try to carefully to cut your specimen in such a way as to also obtain a cross section through the pharynx. Ask for help if you’re not sure what the correct way is to obtain this cross-section.
Task Three:
Ph. Cnidaria
Cl. Scyphozoa (large jellies)
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Task Four: Ph. Cnidaria Cl. Scyphozoa (large jellies)

Cnidarians have sessile polyp life stages and some have motile medusa and planula (larval) stages. The planula larvae are historically important for the reasons described in lecture. The Aurelia jellyfish we will look at in laboratory belong to the exclusively marine class, Scyphozoa. Be aware however that there are 22 freshwater cnidarians that belong in the class Hydrozoa. 
1) Observe the Aurelia planula, strobila and ephyra stages. Draw them into a life cycle diagram including a drawing of the adult medusae. Using figure four label the drawings of the life stages.

Vocabulary

planula

scyphistomae 

strobila 
ephyra
Task Five: Observe Living Hydra and it’s Discharging Nematocysts
By placing a living Hydra on a slide, and gently squishing the organism under a cove slip, one can potentially observe the discharging of nematocysts.
1) Place a single living Hydra and a drop of water on a slide and gently lower a cover slip over the animal. Place the slide on the dissecting scope and observe the behavior of the hydra. Gently begin to press down on the cover slip and observe the action of the nematocysts. 
2) Using the figures in the handout, try to determine the types of nematocysts belonging to the hydra on the slide. Make note of the nematocyst types you see, and sketch them. Using figures five and six label the cnidocil, operculum, nucleus, nematocyst (= cnidia), nematocyte (= cnidocyte), coiled filament, spines everted shaft, and stylet, 

Questions 

2) What are Nematocysts?

3) In what organisms are they found? Where are in/on the organisms are they found?

4) Describe the trigger and discharge process. 

