BIOL 1108   LAB 6. INTRODUCTION TO ANIMALS, SPONGES & 
JELLYFISH

A. INTRODUCTION
This laboratory is one of five laboratories that will introduce you to the Kingdom Animalia.  On one hand, you will become aware of the major trends in the evolution of animals and will be able to list the major characteristics of each of the animal phyla.  On the other hand, you will be able to specifically name and describe the taxa within each of the animal phyla and will be able to identify details of the anatomy of specific representative organisms.  Dissections will become an important activity in these laboratory exercises.  In some cases, we will be looking at microscope slides in the lab.  In most cases, you will be guided towards images that can be found online that will reinforce the content found in this handout.

A.1.  KINGDOM ANIMALIA CHARACTERISTICS

The Kingdom Animalia is a group of organisms that are eukaryotic, heterotrophic usually motile, and multicellular.  

The Animalia are considered to have evolved out of the Kingdom Protista.  While most of the members of the Kingdom Animalia have tissues, there are a few animal groups that do not have tissues; these animals without tissues represent the most primitive animals and are more closely related to their protistan ancestors.  Animals without tissues are classified into the SubKingdom Parazoa.  This particular group includes Phylum Porifera (the sponges) and a lesser known group called the Phylum Placozoa.  We will be exclusively dealing with the Phylum Porifera.

All members of the Kingdom Animalia have the same type of sexual life cycle: a gametic meiosis life cycle.  You will remember that a sexual life cycle has two critical components: syngamy (fertilization) and meiosis.  Syngamy multiplies chromosome number, while meiosis reduces chromosome number.  In the Kingdom Animalia, the life cycle is dominated by a diploid sexually-reproductive individual.  Gametes (sex cells) are produced by meiosis in gonads (sex organs).  Hence, the name gametic meiosis life cycle.

ON YOUR OWN: Do a Google search for “animal life cycle” and click on images.  You will see diagrams of a typical gametic meiosis life cycle.

A.2.  KINGDOM ANIMALIA: AN INTRODUCTION TO DIVERSITY

We have already established that the animals evolved out of the Kingdom Protista.  We have also noted that the Subkingdom Parazoa (which includes the sponges) represents the most primitive animals; animals without tissues.  What about animals with tissues?  A tissue is a group of cells of similar appear and function; these same cells will have a degree of interdependency (the cells cannot live or function independently of each other).  Animals with tissues are called Eumetazoans; they are placed into the Subkingdom Eumetazoa.  Tissues in an animal include the mature tissues that contribute to the animal’s ability to live (nervous tissue, muscle tissue, epithelial tissue, and connective tissue) and the embryonic tissues that first develop during embryonic development of the individual.  We are about to identify the three embryonic tissue types found in eumetazoans.  We will describe how they arise and what they do for the individual.  In later lab exercises, we will come to understand that the embryonic tissue types will be key to understanding more about the evolution of animals.

A.3. KINGDOM ANIMALIA: EMBRYONIC DEVELOPMENT AND EMBRYONIC TISSUES.

Animal development begins with the fertilization of an egg cell.  Syngamy results in the formation of a zygote.  The zygote divides by mitosis, producing a solid ball of cells, called the morula.  The cell divisions within the morula occur so rapidly that the solid ball becomes hollow, called the blastula. Continued cell divisions lead to an in-pocketing of the blastula with the resulting formation of the gut.  At this point, the embryo is called a gastrula and the outermost cells of the embryo are called ectoderm, while the innermost cells (lining the gut) are called endoderm.  Ectoderm, endoderm, and mesoderm (which forms a little bit later in embryonic development) are the three embryonic tissues found in most animals.  These embryonic tissues, sometimes called germ layers are composed of cells that will divide and form the functional tissues found in the individual.  In other words, the embryonic tissues are responsible for generating the mature tissues in the organism.

It should be noted that there is one group of animals that is characterized as having only two of the three embryonic tissues.  The jellyfish phylum (Phylum Cnidaria) is described as being diploblastic (“two layers”) and demonstrates just ectoderm and endoderm.  We will discuss more of this when we cover the jellyfish phylum in more detail. On the other hand, the far majority of eumetazoans (animals with tissues) are triploblastic, having all three germ layers.

ON YOUR OWN: Do a Google search for “animal embryonic development”  and click on images.  You will see a number of diagrams that illustrate embryonic development as described above.

ON YOUR OWN: Do a Google search for “diploblastic vs. triploblastic”  and click on images.  You will see a number of labeled diagrams contrasting diploblastic versus triploblastic structure of an animal embryo.




B. PHYLUM PORIFERA (SPONGES)


B.1.  PHYLUM PORIFERA: STRUCTURE

The Phylum Porifera (the sponges) are animals that have no tissues; they are classified as Parazoans (Subkingdom Parazoa).  Sponges are aquatic organisms (found more frequently in marine environments, less frequently in freshwater environments).  Sponges are filter-feeders, obtaining food particles from the aquatic environment using specialized cells called choanocytes, or collar cells.
The sponge body is a conglomeration of several cell types organized around a central cavity (called the spongocoel) with one opening (osculum), which serves as an exit for waterflow.  The body of the sponge features cellular openings (porocytes) that permit the flow of water into the spongocoel.  Choanocytes are flagellated cells; the beating of the choanocyte flagella (a sponge can have thousands of choanocytes) will generate the flow of water through the sponge that enters through the porocytes and exits through the osculum.  Each choanocyte features a crown-like ring of bristles that surrounds the flagellum.  The water current moves through the bristles and food particles become entrapped and are ultimately phagocytized by the choanocyte.  In a nutshell, choanocytes are responsible for generating waterflow through the sponge, as well as for feeding.  Amoebocytes function in the transport of food and nutrients throughout the body of the sponge; they are a cellular delivery service.  These various cell types are embedded in a noncellular gelatinous material called the mesohyl.  The actual physical structure of the sponge is provided by a scaffolding of secreted structures called spicules; this is the skeleton of the sponge.

ON YOUR OWN: Do a Google search for “sponge structure” and click on images.  You will see a number of labeled diagrams of basic sponge structure.

IN THE LAB: Obtain a microscope slide of Grantia longitudinal section or Grantia longitudinal section (Grantia sometimes goes by the name Scypha).  You will see the chambers of the sponge (spongocoel), each of which will be lined by tiny cells called choanocytes.



B.2.  PHYLUM PORIFERA: CLASSIFICATION

Sponges are classified into three classes based on spicule composition.  Sponges with spicules made of calcium carbonate are placed into the Class Calcarea.  The calcareous sponges are considered to be the most primitive sponges in the Phylum Porifera.  The Class Hexactinellida is characterized by spicules made of silicon dioxide, the same compound that quartz, sand, and glass are made of.  These sponges are commonly called the glass sponges, as their “skeleton” appears to be made of spun glass.  Due to the fragile nature of the “skeleton”, these sponges are generally deep-water organisms where water movement is at a minimum.  The most advanced sponges are commonly referred to as the bath sponges, they are placed in the Class Demospongiae.  The spicules are made of a protein, called spongin, which accounts for the flexible nature of the spicules, and the overall “squeezability” of the sponge.  Sponge experts consider the Calcareous sponges to be the most primitive. Both the Demospongiae and Hexactinellida are considered to be derived, with the glass sponges considered to be most highly adapted or specialized.

ON YOUR OWN: Do a Google search for “classes of sponges” and click on images.  You will see a number of illustrations or photographs of the three classes of sponge.

ON YOUR OWN: Do a Google search for “Class Calcarea” and click on images.  You will see a number of illustrations or photographs of calcareous sponges.

ON YOUR OWN: Do a Google search for “Class Hexactinellida” and click on images.  You will see a number of illustrations or photographs of glass sponges.

ON YOUR OWN: Do a Google search for “Class Demospongiae” and click on images.  You will see a number of illustrations or photographs of bath sponges.

IN THE LAB: Observe the available examples of sponge diversity.  Be able to connect the specimen with one of the three classes of sponge.

IN THE LAB: Obtain a microscope slide of “Sponge Skeleton”.  You should be able to see the fibrous (proteinaceous) spicules of a member of the Class Demospongiae; the spicules are made of spongin.


B.3.  PHYLUM PORIFERA: LIFE CYCLE

The sponge is a diploid individual.  While the sponge does not have gonads (it does not have tissues), it makes haploid sex cells (gametes) by meiosis.  Syngamy occurs in the sponge (as the egg cell is not released). However, the zygote will grow into a free-swimming larva, which will exit the sponge and ultimately settle down and grow into a sessile individual.

ON YOUR OWN: Do a Google search for “sponge life cycle” and click on images.  You will see a number of diagrams of the basic sponge life cycle.





C. PHYLUM CNIDARIA (JELLYFISH)


C.1.  PHYLUM CNIDARIA: STRUCTURE

Most people are familiar with jellyfish, but there is so much more to this phylum .  The Phylum Cnidaria contains jellyfish, but it also includes corals (soft corals and hard corals), seafans, hydroids, and anenomes.

The Phylum Cnidaria (the jellyfish phylum) are Eumetazoans (animals with tissues), but they are diploblastic, they only two of the three embryonic tissues…they only have ectoderm and endoderm.  As a consequence, the typical cnidarians will have epidermis (the outer skin layer; derived from ectoderm) and gastrodermis (the lining of the digestive structure; derived from endoderm).   The members of the jellyfish phylum are characterized by a noncellular material that is found in between the epidermis and the gastrodermis.  This noncellular material is called mesoglea; it is the “jelly” in the jellyfish.   Members of the Cnidaria have two possible body forms: a polyp body form (sessile) and a medusa body form (free-swimming).  The body form is the basis for classification of the Cnidaria into different classes (we will see this in a little bit).  The digestive system of the typical cnidarians is a simple blind end sac, having just one opening (a mouth), but no exit (anus).  This blind-end sac accomplishes the function of both digestion and nutrient/gas exchange and is called the gastrovascular cavity.  The gastrovascular cavity is lined by the gastrodermis, which is derived from endoderm.  Cnidarians have a network of sensory cells (called a nerve net), yet there is no central control center (or brain). It should be mentioned that the box jellies (Class Cubomedusae) have a nervous system that is considerably more advanced than the nerve net found in most cnidarians.
Cnidarians are characterized by stinging cells (called cnidocytes or cnidoblasts), each contains a special organelle called a nematocyst, which is like a tiny spring-loaded harpoon.  Cnidocytes are used in the capture of prey and can be used defensively as well.

ON YOUR OWN: Do a Google search for “jellyfish medusa vs polyp” and click on images.  You will see a number of labeled illustrations showing you details of structure for each of these body forms.

ON YOUR OWN: Do a Google search for “cnidocytes” and click on images.  You will see a number of illustrations or photographs of stinging cells and/or nematocysts.

C.2.  PHYLUM CNIDARIA: CLASSIFICATION

The Cnidaria are classified into four different classes, based primarily on body form.  If both polyp and medusa body forms are present in the life of the animal, it is placed in the Class Hydrozoa.  The species Obelia is an example of a hydrozoan, the polyp is an asexual stage in the life cycle, while the medusa is the sexually reproducing stage.  If the animal is exclusively a polyp stage (like corals, sea anenomes, or seafans), it is a member of the Class Anthozoa.  The Class Scyphozoa contains most of the typical jellyfish that have only the medusa in the life cycle.  The Class Cubomedusae (box jellyfish) is unique in that the medusa are cube-shaped and the species can be deadly poisonous; these organisms are largely tropical.  These organisms have a nervous system that is much more sophisticated than the simple nerve net found in most cnidarians.

ON YOUR OWN: Do a Google search for “hydrozoans” and click on images.  You will see a number of photographs of representative organisms.

ON YOUR OWN: Do a Google search for “anthozoans” and click on images.  You will see a number of photographs of representative organisms.

ON YOUR OWN: Do a Google search for “scyphozoans” and click on images.  You will see a number of photographs of representative organisms.

ON YOUR OWN: Do a Google search for “cubozoans” and click on images.  You will see a number of photographs of representative organisms.


A.2.  PHYLUM CNIDARIA: LIFE CYCLE

All of the cnidarians have the typical gametic meiosis life cycle.  The animal is a diploid individual that makes haploid gametes in sex organs called gonads.   We will use Obelia to understand the life cycle of a cnidarians.  Obelia is a hydrozoan, and thus has both polyp and medusa body forms in the life cycle.  The dominant and conspicuous life form of Obelia is a colonial polyp, where multiple individuals exist in a branched colony that resembles a tree with branches.  Polyp individuals fall into two possible types: feeding polyps with tentacles, and reproductive polyps that asexually produce multicellular “buds” that, when released, develop into tiny free-swimming medusa.  The medusa reproduce sexually, the syngamy of eggs and sperm producing tiny ciliated larvae that settle and develop into a new colony of polyps.

ON YOUR OWN: Do a Google search for “Obelia life cycle” and click on images.  You will see a number of labeled diagrams of the life cycle of Obelia.

IN THE LAB: Obtain a microscope slide of “Obelia polyp”.  You should be able to see the branched colony of Obelia individuals.  Note the appearance of the feeding polyps (with tentacles) and the reproductive polyps (without tentacles, containing medusa buds).  The reproductive polyps asexually produce diploid medusa buds that are released and will grow into the sexually reproductive medusa.

IN THE LAB: Obtain a microscope slide of “Obelia medusae”.  You should be able to see tiny individual medusae of Obelia.  These medusa produce haploid eggs and sperm that will, after syngamy, produce diploid zygotes that will develop into diploid larvae that will ultimately grow into a new sessile colonial polyp.
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