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Porifera, Cnidaria & Platyhelminthes
BEFORE YOU COME TO LAB: review taxonomy and classification (Campbell pp. 12- 15)

Readings in Campbell: pp. 630- 633, 853- 855, 867- 868, 884- 885, 968, 1012- 1013, Appendix D  
Illustrations in Rust:

Figures 50a through 50d; 51a through 51d; 53a through 53d; 54a; 55a through 55d; 56b; 56e; 52b through 52d; Figures 57a through 57d; 58a; 58b; 59a; 60a, 60c, 60d, 60e, 60f; 61a through 61d; 62e and 62f; 63a


PORIFERAPRIVATE 


The simplest sponges are shaped like little vases.  The interior cavity, called the spongocoel, opens to the outside through a large opening at the top, the osculum.  The body of the sponge surrounding the spongocoel is perforated by pores; the phylum name, Porifera, means "pore-bearer".  The outer surface of the sponge body is covered by flattened epidermal cells, pinacocytes, and the pores are formed by porocytes, cells that are perforated like a ring.  The spongocoel is lined with flagellated choanocytes (collar cells), so called because of a collar-like extension of the cell membrane around the base of the flagellum.  Between the epidermis and the flagellated cells lies a layer called the mesenchyme, containing ameboid cells of different types and skeletal pieces embedded within a gelatinous protein matrix.  (What does "ameboid" mean?)  


The skeleton of most sponges consists of spicules of calcium carbonate or silicon dioxide secreted by amebocytes.  Each spicule may be a single needle or several needles fused at certain angles to each other.  The shape of the spicule and the number of rays present are characteristic for each species of sponge, and spicule structure is an important characteristic in the classification of sponges.  Some sponges possess an organic skeleton of spongin fibers instead of, or in addition to, spicules.  It is from species with a spongin-only skeleton that commercial sponges are obtained.  In preparing commercial sponges, the living tissue is allowed to decompose and is then washed away from the spongin skeleton.


The flagellum of the collar cells lining the spongocoel describes a spiral in its beat, the motion characteristic of most flagellar movement.  As a result, water is driven from a collar cell in the same manner as air is blown from a fan.  The beating of flagella lining the spongocoel causes water to be sucked in through the pores and driven up and out of the spongocoel through the osculum.  Sponges are filter feeders, removing bacteria and other very fine suspended organic matter from the water.  An initial screening is provided by the pores, which permit only very small particles to enter.  When such particles pass over the choanocytes, they may become trapped on the collar surface.  Electron microscopy has revealed that the collar is actually composed of fine parallel fibrils between which water passes.  (What is an "electron microscope"?)  The trapped particle passes down to the base of the collar where it is engulfed by the cell.  Digestion occurs within the choanocytes.


Sponges with the simple vaselike structure described earlier are called asconoid sponges and are small- not more than a few centimeters high.  The asconoid structure imposes limitations in size, for as the volume of the spongocoel increases, the flagellated surface area does not increase proportionally.  (As volume increases by the cube, surface area only by the square.  What does this mean for living organisms such as sponges?)  Consequently, a large asconoid sponge would contain more water than its collar cells could efficiently move.  In the evolution of sponges repeated folding of the flagellated layer to increase its surface area solved this problem.  The first stage of folding is exhibited by synconoid sponges, in which the flagellated layer is folded outward into finger-like projections.  In the great majority of sponges the surface area of the flagellated layer has been further increased by the formation of many small chambers within which the choanocytes are located; these are the leuconoid sponges.


Examine the preserved sponges, particularly the Grantia (also called Scypha or Sycon), and note the external structures including the base or site of attachment.  (What does the italicizing indicate in the previous sentence?)  Examine a cross-section of a Grantia; Grantia is a syconoid sponge, and shows the typical finger-like projections.  Other sponges will be on demonstration to show the other two types.  The instructor will show you how to prepare microscope slides of spicules.


CNIDARIAPRIVATE 


The "coelenterates" is the common name given to a number of radially-symmetric, tissue-level organization animals belonging to a small number of Phyla.  One of these Phyla, the Cnidaria, is the simplest animals with tissues, groups of cells organized for a specific function.  (Compare the level of organization of the sponges with that of the Cnidaria.)  All members of the Cnidaria have a gastrovascular cavity (coelenteron) which is a digestive cavity with only one opening. Surrounding the gastrovascular cavity are two layers of cells derived from two embryonic germ layers (that is, these organisms are diploblastic).  A unique characteristic is the possession of specialized "stinging cells" called nematocysts.  The majority of Cnidarians are marine and all posses radial symmetry.  Coral, Obelia, and the Portuguese man-of-war are common examples of colonial coelenterates.  (What is meant by "colonial"?  How does the coloniality demonstrated by these species differ from that seen in the sponges?)  In these colonies individual animals have different forms and structures adapted for specialized functions.  The attached, vegetative (asexual) coelenterate types are called polyps, and the free-swimming, sexually reproducing forms are called medusae.  Both polyps and medusae occur in the life cycle of some coelenterates; this phenomenon is called polymorphism.  During the course of the life cycle of many Cnidarians, an individual will take on a polyp and meduae forms.  This is called "alternation of generations", but should not be confused with the same terminology applied to plant lifecycles.  (How does alternation of generations in Cnidarians differ from that of plants?) 

(Review those terms in boldface that are unfamiliar to you.)

There are three classes of Cnidarians.


Class 1.  HYDROZOA:  


Chiefly polyps, but with some medusae which are small and have a velum.  The gastrovascular cavity is not divided by septa.  Examples: Hydra and Obelia.


Hydra: a fresh water polyp without a medusa stage.  Hydra reproduces both asexually by budding and sexually.  Examine a slide of a budding Hydra.  In the parent note the basal disc where attachment occurs and, at the free end, the conical projection surrounding the mouth called the hypostome.  Around the base of the hypostome are the flexible tentacles in which the nematocysts are located for defense and obtaining food.  Cells containing nematocysts are called cnidocytes and are found in the outer cell layer or epidermis.


Examine the cross section of Hydra under low power.  Identify the central gastrovascular cavity surrounded by two layers of cells, the inner gastrodermis and the outer epidermis.    Each of these tissue layers are derived from different embryonic germ layers.  (From which germ layer do each of these layers derive?  What is an embryonic germ layer?)  Study under high power.  Between the bases of the larger epidermal cells, you may find smaller cells, the interstitial cells.  These form reproductive cells and nematocysts.  The gastrodermal cells may contain vacuoles.  Find the nuclei in these cells.  The thin layer between epidermis and gastrodermis is jellylike and noncellular and is called the mesoglea.


Obelia:  A common colonial hydroid (a member of the hydrozoa) that exhibits distinct polymorphism in its life cycle.


1.  Polyps (asexual generation)- Examine a portion of a colony on a prepared slide or a preserved specimen under low power.  It appears plant-like but is an animal.  Find the main stem, and the branches that bear enlarged structures at their ends, the zooids.  A zooid is similar to an individual hydra and is produced by budding from the main stem.  Examine these zooids carefully and find that there are two kinds.  The entire colony is attached to the substrate by rootlike basal branches that may be visible on the preserved material.


Nutritive zooid:  These zooids appear much like a hydra, having an elongated body from which terminates a mouth opening.  A circle of tentacles containing nematocysts surrounds the mouth. A horny covering or perisarc surrounds the nutritive feeding zooid in the shape of a wine glass.  The perisarc also covers the stem.  Note the rings or annuli.


Reproductive zooids:  Also called gonangia, these zooids are involved with asexual reproduction.  Each one of these is enclosed in a cylindrical case of perisarc and consists of a blastostyle or central stalk covered with a number of saucer-shaped bodies, the medusa buds.  These are budded off from the central stalk and eventually break away as free-swimming forms.


2.  Medusae (sexual generation)-The medusae of Obelia are quite small.  Examine the specimen on the slide or the preserved specimens.  You can also use the medusae of Gonionemus (another Hydrozoan) which are larger but resemble Obelia.  The medusa is somewhat bell-shaped with numerous tentacles hanging down from the margin of the convex umbrellar surface.  On the subumbrellar or oral surface is a central manubrium containing the mouth.  The mouth leads into the gastrovascular cavity which is continuous with four radial canals; the circular or ring canal is around the margin of the bell at the base of the tentacles.  Four gonads (male or female) are present, one on each radial canal.  Find the velum, a horizontal shelf of thin tissue extending inward from the margin of the bell.


Class 2.  SCYPHOZOA:

Chiefly free-swimming medusae, with polyp stages rudimentary or absent.


1.  Aurelia:  Examine a large preserved specimen.  Notice it is flatter and less dome-shaped than Gonionemus.  There is no velum.  The margin of the bell is not smooth but has 8 scallop-like folds and thus 8 notches where sense organs called rhopalia (singular, rhopalium) are located.  The rhopalia consists of ocelli (simple eyes) and balancing organs (statocysts).  (What is the function of each of these elements?)


The margin is fringed by a large number of short tentacles.  The short manubrium and mouth are on the subumbrellar surface.  Hanging from the corners of the mouth are four long oral lobes.  These serve to carry food to the gastrovascular cavity with the marginal ring canal.


The Aurelia have an attached polyp stage called the scyphistoma which by transverse fission produce immature stages called ephyrae which grow into adult jelly-fishes.  Examine the demonstration of these materials and note that the asexual stage is much reduced.


Class 3.  ANTHOZOA:

All are sessile polyps, and there is no medusa stage.  (What does "sessile" mean?)  The gastrovascular cavity is divided by numerous septa which bear nematocysts.  (What is a "septum"?)  Sea anemones and corals are in this class, and it is the largest class in the phylum.


Coral:  Look closely at the portions of colonies of coral.  Each individual animal is a small coelenterate that lives within a stony cup or theca that it produces.  The remains of these colonies form the various types of coral reefs.

PLATYHELMINTHESPRIVATE 


Members of the phylum Platyhelminthes are commonly called flatworms, and as the name implies, they are dorso-ventrally flattened.  ("Dorso" refers to dorsal.  To what do the terms dorsal and ventral refer?)  


This is a good point to introduce the concept of embryonic germ layers.  In this case, the Platyhelminthes have three such layers (thus, the root "triplo" as in "tri").  Like the coelenterates, the digestive system (when present) is in the form of a gastrovascular cavity with one opening.  It is lined by tissue (gastrodermis) that develops from a tissue found in the embryo called endoderm ("inside" + "skin").  The outer tissue layer (epidermis) develops from ectoderm ("outer" + "skin").  The Cnidaria, by virtue of possessing tissues derived from two embryonic germ layers are termed diploblastic.  In addition to tissues derived from the same two embryonic germ layers, the Platyhelminthes posses a distinct though not very highly developed mesoderm.  Thus, flatworms are said to be triploblastic.  


Among the characteristics shared with more advanced phyla are bilateral symmetry, reasonably well-developed organ systems, and well-developed reproductive organs.  For the first time we distinctly different anterior and posterior ends; termed cephalization ("to make a head').  The sexes are usually united in one animal.  Flame cells are present in the excretory system.  All members of two of the three classes are parasitic.  Many medically important human parasites belong to this phylum.

Class #1: Turbellaria

These are the free-living flatworms. Planaria is a commonly studied example. We have both living and mounted specimens of Planaria for your examination. Note the dorso-ventral flattening, and the anterior and posterior ends.  On the dorsal surface near the anterior end, distinguish two pigmented areas, the eyespots that are sensitive to light.  The triangular auricular regions at the sides of the head are sensitive to tactile stimuli.  As it moves, the Planaria tends to maintain contact continually with a solid surface.  This reaction is a tropism, i.e. a response in which the direction of movement is determined by the direction of the impinging stimulus.  On the ventral surface of the animal is the mouth through which the tubular pharynx is projected when the animal feeds.  Turn the Planaria over and observe the pharynx by applying a little pressure on the mouth. The Planaria has a fairly complex nervous system.  Place an object (pin or pencil point) in front and observe the reaction.  Locomotion is accomplished by 1) gliding along in their own mucous-like secretions from epidermal cells, 2) swimming by the beating of microscopic cilia and 3) crawling in a leech-like motion coordinated muscular contraction.


In the mounted specimen note the extensive branching of the gastrovascular cavity.  Although digestion occurs chiefly in the lumen of this system, under the agency of the enzymes secreted by the lining, certain of the lining cells, as in Hydra, have retained the primitive habit of thrusting out pseudopodia and ingesting small food particles.  In the cross-section (compare with a diagram) note particularly the epidermal layer, the mesoderm, the muscle layers, and the cavities of the branched gastrovascular cavity. Using the whole mount specimen as a guide, identify where each cross section piece was located on the intact specimen; that is, determine whether the cross section cut was made anterior to the pharynx, through the pharynx or posterior to the pharynx.

Class #2: Cestoda (Tapeworms)

All adults are parasitic in the intestinal tracts of vertebrates.  (Though familiar with term, what is the technical devinition of "parasitic"?)  Tapeworms typically consist of a scolex (head) with hooks or suckers, or both, and a ribbon-like series of individual proglottids.  There is no mouth or digestive system.


Examine the preserved specimen on demonstration and note the scolex and the tape-like series of proglottids.  Each proglottid is an independent reproductive individual, containing male and female reproductive organs.  However, it is dependent upon common excretory and nervous systems that run through all the proglottids.  Some tapeworms grow to be as long as 25 feet.


Examine a slide of stained proglottids.  On the scolex, identify the rostellum, hooks and suckers; on a mature proglottid, identify the genital pore, vagina, uterus, ovary, testes, yolk gland and sperm duct; on a gravid proglottid, identify the genital pore and the egg-filled uterus.

Class #3: Trematoda (Flukes)

All are parasitic, and often they have complicated life cycles.  Most flukes occur in vertebrate hosts.  The body is covered with a cuticle and a gastrovascular cavity is present.


Examine the stained whole mount slide of Clonorchis sinesis, a liver fluke.  The mouth, surrounded by a circular anterior sucker, is at the anterior end of the body.  Note the strong dorso-ventral flattening.  The suckers serve for attachment to the host.  Identify the following structures (use low light): oral sucker, pharynx, esophagus, intestine, ventral sucker, uterus, vitelline gland, ovary and testes. 

