Biology 120 Lab

Porifera, Cnidarians
Objectives

· Compare and contrast the morphology of Porifera and Cnidaria.
· Diagram and describe the organization and function of selected tissues and cells within these groups.
General Introduction to the Laboratory Observation of the Animals
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Figure One. Cladogram of the Major Animal Phyla based upon SSU-rRNA

Animals originated in the oceans of the Precambrian era about 1.5 billion years

ago. The first animals were multicellular, eukaryotic and heterotrophic. They

were the first “predators.” By the beginning of the Cambrian period (543 mya),

sponges and cnidarians were already present. During the end of the Precambrian and the beginning of the Cambrian, a huge diversification of the animals took place. This is called the Cambrian Explosion, although it spanned the Cambrian-Precambrian boundary (565 to 525 mya). Most extant phyla are directly traced to this period. During this period, animal phyla displayed dramatic variation in tissue formation, body symmetry, gut tube formation, major feed structures, molting strategies and skeletal arrangements. These evolutionary trends, through natural selection, resulted in the major animal lineages represented in Figure One. Although biologists identify approximately 35 extant phyla within the

animal kingdom, in this course we will look closely at only those nine shown in Figure One. In this particular lab we will study the first two, Porifera and Cnidaria.
PHYLUM PORIFERA

Animals without tissues
The “monophyletic origin of animals hypothesis” asserts that all animal groups

evolved from one protistan clade. They diversified into distinct branches, one

of which produced the sponges (Phylum Porifera). Since no other animals

appear to have evolved from the sponges, they have long been considered to be an evolutionary dead end (although recent molecular evidence suggests this conclusion could be wrong). Members of this phylum are certainly among the simplest animals. They consist of loose aggregations of distinct cell types, but largely without multicellular layers, i.e. tissue level of organization. There is some “division of labor” among the cells, but there are no organs. They are the only animals that are quite literally, full of holes (hence the name Porifera).

The basic body form of all sponges is a sac-like structure consisting of three

sections, outer-most epidermal cells and aggregations of specialized cells beneath them,
such as flagellated cells called choanocytes; and clusters of amoeboid cells

that form skeletal structures of various sorts. These cell groupings are perforated by a

large number of small pores and canals. The main cavity of this sac-like arrangement is called the spongocoel and has at least one large opening to the outside, called an osculum. The sponges are taxonomically classified based on the type of skeletal elements produced. These include calcareous spicules, siliceous spicules, or  proteinaceous spongin fibers. This leads to the basic sponge taxonomy, which includes three classes.


Sponges in the Class Calcarea have calcium carbonate spicules, which have

three or four rays. All of these sponges are marine. The Class Hexactinellida have siliceous spicules, which are 6 rayed. These sponges are all marine and most often cylindrical in form and found in deep water. The Class Demospongiae are typically called “bath sponges” because they were used by humans for bathing. These sponges have spongin fibers, or siliceous spicules, or both. They represent over 90% of the sponges in the world, and one family is found in fresh water.


Within each class, the sponges can be further differentiated by body form. In

asconoid sponges the body wall is not folded; in syconoid sponges the body wall is folded into canals; and in leuconoids sponges the canals formed by the folded body wall are extensively branched. Ostia are the openings into the pores of asconoid sponges; they are the openings into the canals of syconoid and leuconoid sponges.


In all sponge types, the body is designed to facilitate filter-feeding. Water is pulled into the pores and canals by the beating of the flagella of choanocytes. The water moves into the spongocoel and is eventually forced out through the osculum. As the water passes across the choanocytes, food particles (microscopic algae, bacteria, and organic debris) adhere to the cells and are eventually taken into food vacuoles for intracellular digestion.
             Marine sponges are good indicators of the health of the community. For example, coral reefs may have hundreds of species of sponge, each living at a specific depth and with an assortment of smaller animals, such as marine worms and crustaceans.

If the reef is exposed to pollution from a nearby estuary, sponges will be among the first animals to disappear. This happens because the delicate micro-filtration anatomy of sponges is subject to clogging by mud and other, large suspended particles. Thus, biologists can survey the diversity of living sponges on a reef and determine if the reef has suffered a significant negative impact due to human activities.
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Figure Two. Sponge body plans
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Figure Three. Structure of a syconoid sponge

Observations

· Examine the different Sponge types.  Draw and record the Class that they belong to. 
· Examine a prepared slide of the Cross and longitudinal section of Grantia using a compound microscope at low power. Draw the section, labeling the spongocoel; the radial canals that radiate from the spongocoel and the apopyles (the openings into the radial canals); the ostia and the incurrent canals they open into; and the prosypyles (the small openings connecting the radial canals to the incurrent canals). Using high power look for the choanocytes that line the radial canals.

· Examine the slide labeled Grantia Spicules.  Draw one of the Spicules. How many spines are present? What material makes up these Spicules?

PHYLUM CNIDARIA

Radially symmetrical, diploblastic animals

Members of the largely marine Phylum Cnidaria are considered to be more "advanced" than the poriferans for two major reasons. First, they are the first animal to show multicellular layers, i.e. tissue level organization, although they have no organs. Second, the adult forms are derived from two distinct embryonic germ layers, the ectoderm and the endoderm hence, they are diploblastic. Higher phyla are triploblastic (derived from three

distinct embryonic germ layers).

The organisms in the phylum Cnidaria are characterized by radial symmetry.

Terms for direction use the mouth as a point of reference. The end of the

organism which contains the mouth is oral; the opposite end of the animal is

aboral. Radial symmetry refers to the fact that any plane passing through the

oral-aboral axis divides the animal into two equal halves, or that the body tends

to radiate out from the oral-aboral axis like spokes of a wheel.

The basic body plan of the cnidarians is a sac-like structure, with a gastrovascular cavity. The gastrovascular cavity has a single opening which serves as both mouth and anus; it is often surrounded by tentacles. The body wall has an external cell layer, the epidermis; an internal cell layer, the gastrodermis that lines the gastrovascular cavity; and a jelly-like layer between these two, called the mesoglea which may be either cellular, or more often, acellular. Unique cellular components, called nematocysts are found in cells called cnidocytes. Cnidocytes (hence the phylum name Cnidaria) are especially abundant on tentacles, but may be generally distributed throughout the epidermis and gastrodermis.

The life cycle of a typical cnidarian alternates between an often sessile polyp

stage and a free-swimming medusa stage. The existence of two distinct forms such as this is known as developmental polymorphism. Both stages exhibit the radial body plan described above; however, the polyp stage is cylindrical and attached at the aboral end to a substrate, while the medusa stage is flattened or domed in appearance with the mouth oriented downward. In Scyphozoans the polyp is an asexual stage, while the medusa is a sexual stage. In some Cnidarian classes, either the polyp or the medusa stage may be reduced or completely absent (e.g. Hydra). You will examine the three classes of the Phylum Cnidaria: Class Hydrozoa, Class Scyphozoa, and Class Anthozoa.
Observations

· Look at the preserved examples of Hydra. Observe a cross and lateral section slides of Hydra. Identify the inner layer of cells, the gastrodermis that surrounds the gastrovascular cavity. Find the epidermis, which is the outer layer of cells. Between these two layers find the mesoglea the acellular (middle-glue). In the epidermis it may be possible to see the cnidocytes, within these cells are the nematocysts.
· Examine and draw the slide labeled “Hydra Budding”.  

· Examine and record the members of different Cnidarian Classes (Class Hydrozoa, Class Scyphozoa, and Class Anthozoa).

· Be able to distinguish between Medusa and Polyp body types.
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