Invertebrate Zoology Laboratory Eight:

Phyla Nematoda, Acanthocephala and Rotifera
October 11, 2006
Objectives: The objectives of this week’s lab are to study characteristics of Nematoda Acanthocephala, and Rotifer through accurate drawings, and detailed note taking. We will study the similarities and differences between male and female Ascaris and Acanthocephala, the anatomy and movement of Nematodes and Rotifers, and filter-feeding in Rotifera. 
Materials:
 

Necessary materials include representative specimens of Nematoda, Acanthocephala, and Rotifera, a light microscope, a dissecting microscope drawing paper, a pencil and a ruler. 
Task One: Ph. Nematoda (= Nemata) G. Ascaris sum
       


(p 351 in Brusca & Brusca)


Round worms include 25,000 described species and potentially three times more undescribed species. (Greek word nema means “thread”)


“Nematodes are one of the most abundant groups of Metazoa; one study revealed some 90,000 nematodes in a single rotting apple, and another turned up 1,074 individuals in 6.7 cc of coastal mud” (Brusca & Brusca, 2003). Most free-living nematode species are microscopic, and parasitic forms (which parasitize nearly all groups of animals and plants) are much larger.


Nematodes are generally characterized by their bilateral symmetry, their unsegmented body, their complete gut, lack of circular muscles, and the possession by most males of a “hooked” posterior end. 

1) Examine the male and female Ascaris suum. The male has a curved posterior end, with spicules, while the females are generally larger in length and width than males. Make sure that you are able to distinguish the male from the female based on the external morphology. 
Task Two: Ph. Nematoda (= Nemata) Ascaris suum Dissection
      (p 351 in Brusca & Brusca)


Ascaris suum is a parasite of pigs and, according to some sources, humans. “Because of their great size, abundance, and cosmopolitan distribution, these nematodes (Ascaris lumbricoides and Ascaris  suum) may well have been the first parasites known to humans. (Roberts and Janovy, 2005)” 
For this dissection you will need the following tools at your desk: Dissection tray, pins, dissecting knife, and nematode. 
1) Pin the ends of a female nematode to the opposite corners of your dissecting tray. 
2) Fill the bottom of the tray with water. 
3) Make a shallow cut along the length of the round worm paying careful attention to only cut the first layer of the cuticle. 

“The nematode body is covered by a well developed and complexly layered cuticle secreted by the epidermis. The cuticle is responsible in part for allowing the invasion of hostile environments, such as dry terrestrial soils and the digestive tracts of hosts, for it drastically reduces the permeability of the body wall. As the nematode grows, it sheds its cuticle and grows a new one through a series of four molts during its lifetime. (Brusca and Brusca, 2003)
4) Pin the sides of the cuticle to the tray, exposing the internal structures. 
5) Find and label the following structures: pharynx, intestine, vagina, uterus, oviduct, ovary, eggs.
Question:

1. How does the pseudocoelom look? In a few sentences, describe what you see.

Task Three: Ph. Nematoda (= Nemata) Ascaris lumbricoides slide cross section

1) Compare the Ascaris lumbricoides cross sections with the observations you made of the female Ascaris suum. Make sure that you are able to identify the different female reproductive structures. 
Task Four: Ph. Nematoda (= Nemata) Free living larval Stages of Parasitic Nematodes of American Toads. 


In this section you will be looking through toad feces for free-living juvenile nematodes. Eggs are released from the adult nematode, and leave the toad in its feces. Once in the soil, the eggs hatch and develop into juvenile worms. 

One of the general characteristics of nematode structure is the absence of circular muscle. As a result of having longitudinal muscle and not circular muscle, nematodes move in a side to side wiggle. 


You are going to study the movement of the nematodes from the soil. 

1) Take a drop of cultured toad feces, and place it on a slide with a small amount of water. Place a coverslip over the drop, and place the slide on the light microscope. Observe the movement of the live nematodes.
2)Make detailed observations on nematode movement through their environment. 

Question:

2. Write a short paragraph describing the movement of the free-living stage of the parasitic nematode.  (example: Is the movement directed? Do the worms effectively move through the substrate? How does their structural make-up contribute to their movement?)
Task Five: Ph. Acanthocephala (the thorny-headed worms)

(p. 368 -371 Brusca & Brusca)
A comparison of Male and Female anatomy

“As adults, the 1,100 described species of acanthocephalans are obligate intestinal parasites in vertebrates, particularly freshwater teleost fish. Larval development takes place in intermediate arthropod hosts. The name Acanthocephala (Greek acanthias, “prickly”; cephalo, “head”) derives from the presence of recurved hooks located on an eversible proboscis at the anterior end” (Brusca and Brusca, 2003). The proboscis with hooks is one of the defining characters of the Acanthocephala. 
1) Examine a slide of a male acanthocephalan. Draw the worm and label the following structures: proboscis, lemniscus, proboscis receptacle, testis, cement glands, gonopore, and copulatory bursa. 

“During mating, the male everts the copulatory bursa and attaches it to the female gonopore” (Brusca and Brusca, 2003).

2) Examine a slide of a female acanthocephalan. Draw the worm and label the following structures: proboscis, lemniscus, proboscis receptacle, ovarian balls, uterine bell, gonopore, and eggs. 
Question:

3. How do acanthocephalans gain nutrients and distribute them through their body? (Hint: Use your text book to answer this question.)
Task Six: Ph. Rotifera






(p. 368 -371 Brusca & Brusca)


“The phylum Rotifera (Latin rota, “wheel”; fera, “to bear”) includes more than 1,800 described species. These tiny Metazoa, first seen by early microscopists such as Antony van Leeuwenhoek in the late seventeenth century, were at first lumped with the protists as animacules. A few species reach lengths of 2-3 mm, but most are less than a millimeter long” (Brusca and Brusca, 2003). 


“Despite their small size, rotifers are quite complex and display a variety of body forms. Most are solitary, but some sessile forms are colonial, a few of which secrete gelatinous castings into which the individuals can retract. They are most common in fresh water, but many marine species are also known, and others live in damp soil or in the water film on mosses” (Brusca and Brusca, 2003).
1) Examine a rotifer slide. Locate the three main body parts (head, trunk, and foot), as well as the parts of the head (corona, cilia, mastax). 
2) Examine a live rotifer. Pipet a rotifer from the dish onto a depression slide. Observe the rotifer feeding action, and the movement of the rotifer through the water. 
Question:

4. The corona serves two functions for rotifers. Describe how the corona works in filter feeding by rotifers. Include a generalized sketch of a rotifer corona including the cilia, and indicating the current of water over and into the rotifer by drawing arrows. 

5. What is the second function of the corona in rotifers?

