Invertebrate Zoology Laboratory Seven:

Phylum Nematomorpha
October 4, 2006
Objectives: The objectives of this week’s lab are to study cuticle and reproductive characteristics of Nematomorpha through accurate drawings, and detailed note taking. Additionally, we will continue the Planarian regeneration experiment by observing cut planarians, and by making note on the regeneration or fusion which has occurred in the past seven days.
Materials:
 

Necessary materials include representative specimens of Nematomorpha, a light microscope, a dissecting microscope drawing paper, a pencil and a ruler. 
Task One: Ph. Nematomorpha: DEMOS



      (p 362- 365 in Brusca & Brusca)

Horsehair worms include 300 described species. 

(Greek nema meaning “thread” and morph meaning “shape”)


Nematomorphs are generally 1-3 mm in diameter and up to 2.8 m in length. “Many of the very elongate forms tend to twist and turn upon themselves in such a way as to give up the appearance of complicated knots” as you will see in the living specimens in lab (from Brusca & Brusca, 2003).


“The larvae of nematomorphs are parasitic in arthropods (including aquatic and terrestrial insects such as grasshoppers and crickets). Most adults live in fresh water, among litter and algal mats near edges of ponds and streams” (Brusca & Brusca, 2003). 


Nematomorphs are generally characterized by their bilateral symmetry, their unsegmented body, well developed cuticle, and the fact that they are dioecious and display some sexual dimorphism. 
1) DEMO: Examine the Nematomorph emerging from the beetle (Pterostichus melanarius). 
2) DEMO: Examine adult free living Gordius difficilus.
3) DEMO: Examine the dish of Paragordius varius which have released egg strings. Note the tri-lobed posterior of the females, and the egg strings. Sketch the egg strings. 
4) DEMO: Examine the prepared slides of eggs of nematomorphs. The developed eggs have immature larvae inside. Make a sketch of a mature egg. Label the stylet. 
5) DEMO: Examine the cross section of the infected invertebrate (snail). Find the larval cysts in the tissue. Notice how the larva in the cyst resembles the larva from the mature egg. 

6) DEMO: Look at fixed specimens of Gordius difficilus (yellow, with forked post. end) and Chordodes (brown, spotted; rounded post. end). Use a dissecting microscope to tell a male (curled end) from a female. (Note: While this nematomorph is white, most are brown in color.) Make note of the pigmentation on the worms. Sketch the posterior ends of the males of each species. 
Question: 
1. What parts of the worm are pigmented?
Task Two: Ph. Nematomorpha: PREPARED SLIDES

      (p 362- 365 in Brusca & Brusca)


Nematomorph cuticle is secreted by the epidermis. The cuticle is “very thick, and comprises an outer homogeneous layer and an inner lamellate, fibrous layer. The homogeneous layer often forms bumps, warts, or papillae (collectively called areoles), some of which bear apical spines or pores. The function of the areoles is unknown, but spined ones may be touch-sensitive and pore-bearing ones may produce a lubricant” (Brusca & Brusca, 2003).
1) Examine prepared slides of the cuticle of Gordius, Paragordius, and Chordodes. Pay special attention to the areoles. 

Question: 

2. Can you see areoles on Gordius, Paragordius, and Chordodes? Briefly explain what you can see on each of the different cuticles.
“Nematomorphs are dioecious and display some sexual dimorphism (fig 12.25). The male reproductive system includes one (Nectonema) or two testes (gordioids). Each testis opens to the cloaca via a short sperm duct, which is sometimes swollen as a seminal vesicle. Female gordioids possess a pair of elongate ovaries that open to the cloaca through a seminal receptacle ( fig 12.26G)” (Brusca & Brusca, p 365). 
2) Examine the posterior ends of male Gordius, Paragordius, and Chordodes. Pay special attention to the position of the cloaca. 
Question:

3. How do the posterior ends differ between Gordius, Paragordius, and Chordodes?
Task Three: Ph. Nematomorpha: EXPERIMENTAL INFECTION PREPARATION


Physid snails serve as first hosts to larval freshwater nematomorphs. In this experiment we will crush snails (which we hope are infected with larval cysts of nematomorphs) and feed the snails to a second host, a cricket (Gryllus lineaticeps). The crickets have been food-deprived for a couple of days, and should promptly eat the snail. 

Each student will feed three crickets. Once the crickets have eaten the snails, they will be placed in a box with approximately 9 other crickets, and provided with cat food and water. The crickets will be kept alive in the boxes for 30 days, after which they will be placed in dishes of water. Placing the crickets in water will cause mature nematomorphs to emerge out of the cricket abdomen, completing the lifecycle of the nematomorph.
1) We will attempt to do an experimental infection. Take a live snail, and place it on a slide. Place a second slide on top of the snail, and push down to crush the snail shell. Remove the shell pieces. Place what is left of the snail in a Petri dish with a cricket and re-cover the petri. CAREFUL NOT TO ALLOW THE CRICKET TO ESCAPE! Allow the cricket to feed on the snail. 

2) Set up a container into which you will place the exposed crickets. The crickets will probably not finish feeding on the snails during lab time, so you will prepare the boxes for the crickets, and set them aside. Place a paper towel in the bottom of a cricket box. Fill a tube with water, and plug the end with cotton. Put a handful of cat food in the bottom of the container. Place the lid on the container, and the container in the back room. 
