MARINE INVERTEBRATES

BIOL 504, SP09

Lab 1 – Phylum Porifera
Porifera Laboratory Objectives 

Sponge identification 
1. Observe preserved (dry) sponges.

2. Identify what class sponge types are most likely from.

3. Increase understanding of sponge architecture.

Introduction
The Phylum Porifera includes the sponges, a group of peculiar sedentary animals so different from other types of animals that they were long thought to be plants. Sponges are among the most primitive multicellular animals. They have a simple type of body organization, with a porous body permeated by a system of water canals through which water is pumped by the action of special flagellated cells, choanocytes (collar cells). The body of a sponge consists of a network of epithelial cells, canals, and chambers embedded in a loose connective tissue. The only distinct tissues are the epithelial (lining) layers made up of pinacocytes and choanocytes. 

Between the inner and outer layers lies the mesohyl, a loose gelatinous matrix with several types of amoeboid cells, fibrils, and skeletal elements (spicules and/or spongin fibers). The mesohyl resembles very loose connective tissue. 

An inner layer of flagellated choanocytes generates water currents through the internal canal systems. These water currents are essential in the life of the sponge, for they carry food particles and oxygenated water in to the sponge and waste products as well as gametes and/or larvae out of the sponge. 

Sponges are sessile filter feeders, able to capture tiny food particles measuring from about 0.1μm to 50μm from the seawater. The capture of food, which consists chiefly of fine, suspended organic particles and tiny planktonic organisms, is accomplished mainly by the choanocytes and internal amoebocytes. All digestion is intracellular (within individual cells). 

Sponges lack organized multicellular organs including nerves and muscles. In one sense, the water canal system of sponges is like an externalized circulatory system, but all the life processes of sponges take place in individual cells or groups of cells. Because of their lack of differentiated organs and because of their various other morphological and developmental peculiarities, sponges are generally believed to represent an early offshoot from the main line of animal evolution and not to be closely related to any more advanced animal types. 

Of the more than 5,000 described species of sponges most are marine, except for approximately 150 species found in freshwater streams, ponds, and lakes. Formerly, certain types of marine sponges were of considerable economic importance, and sponge fishing industries flourished in several areas, such as the Gulf of Mexico, the Caribbean Sea, and the Mediterranean Sea, where the warm, shallow waters and rocky bottoms were favorable for the growth of bath sponges. Overfishing and sponge diseases have taken their toll, however, and increasing competition from synthetic sponges has further diminished the commercial importance of natural sponges. 

Skeleton 
The skeleton of sponges is relatively complex in comparison to the general organization of the body of sponges. The skeleton is internal and consists of individual mineralized elements, called spicules, made up of calcium carbonate, silicon dioxide, and/or a network of organic fibers composed of fibrillar collagen and/or spongin fibers. 

Spicules occur in a variety of forms and are important in the classification of sponges. Spongin is a tough, fibrous protein chemically similar to collagen, but unique to the sponges. 

Classification 
The division of the phylum into classes is based largely on the nature of the skeleton. Three classes of living sponges are currently recognized, the Demospongiae, the Calcarea, and the Hexactinellida. A new group of deep-water sponges called the coralline sponges was discovered in recent years off the coast of Jamaica. These sponges have an unusual, coral-like skeleton with a calcareous matrix with siliceous spicules and spongin fibers, and are considered by some scientists to represent a fourth class, the Sclerospongiae. Other sponge biologists, however, now include the sclerosponges in the Class Demospongiae. 

Class Demospongiae 
Members or this class possess a skeleton made up of a network of spongin fibers (a structural protein secreted by certain sponge cells), siliceous spicules both or neither. Most members of this class are marine, but two families are found in freshwater streams, ponds, and lakes. All commercial sponges belong to this class. 

Examples: Spongia, Haliciona, Microciona, and the deep-sea sclerosponges (all marine); Spongilla (freshwater). 

Class Calcarea (Calcispongiae) 
Calcareous Sponges. Sponges with a skeleton consisting of many small spicules made of calcium carbonate embedded in a loose jelly-like matrix. All species are marine. Examples: Scypha, Leucosolenia. 

Class Hexactinellida (Hyalospongiae) 
Glass Sponges. Sponges with a skeleton composed of siliceous spicules, usually with six rays, as the class name implies. The spicules are often fused together into a continuous network. The tissues of glass sponges are a continuous network of fused amoeboid cells. All glass sponges are marine, and most species are found in deep areas of the world oceans. Little is known about their biology. Ex-amples: Euplectella (Venus’s flower basket) and Hyalonema. 

Body Organization 
Morphologically, the bodies of sponges exhibit three distinct types based on the organization of their internal canal systems. These three morphological types are designated as the ascon, sycon, and leucon types. It is important to recognize that these three body forms represent morphological types and are not directly related to the three classes of sponges. In fact, only a few species of sponges exhibit the ascon and sycon body types. The majority of sponges are of the leucon type. 
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Examples of different spicule types                                                                        Bath Sponge 

Asconoid Sponges 
Leucosolenia is a small colonial sponge of the ascon type. This and other sponges of this type exhibit similar features. 

1. A system of horizontal tubes that bear numerous upright branches. 

2. The upright branches represent individual sponges of the colony 

3.Buds form on the sides of the individual sponges. 

4. The terminal opening, or osculum, at the upper end of each sponge. Water passes out of the sponge through this opening. 

5. The spongocoel is a large central cavity within the sponge. This cavity is lined by the specialized, flagellated collar cells (choanocytes) which create water currents within the sponge. 

6. Water enters the sponge through many tiny pores that penetrate the body wall. 
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Syconoid Sponges 
The openings between the incurrent and excurrent canals are the prosopyles; the excurrent canals empty into the spongocoel through the apopyles. Much of the tissue within the sponge body consists of a loosely packed mes-enchyme. 

The outer surface of the sponge is covered by a layer of thin, flat cells, called pinacocytes. A similar layer of pinacocytes lines the spongocoel. The choanocytes are found lining the radial canals, which empty into the spongocoel through the apopyle. 

These choanocytes are small and difficult to identify in most microscopic preparations. There are some large undifferentiated amoeboid cells within the body wall, which represent the mesohyl. Eggs and developing embryos are also found within body wall. There arc no differentiated sex organs. 

Leuconoid Sponges 
Leuconoid sponges are structurally the most complex and also the most common body type among the living sponges. All freshwater sponges and most marine sponges are leuconoid. 

Attached to the radial canals are numerous small, spherical, flagellated chambers. 

Collar cells are found lining only these tiny flagellated chambers in leuconoid sponges. Study a dried specimen of a bath sponge and note how only the network of spongin fibers remains in the dried sponge. 

Lab Exercise
Part 1. Select at least 6 specimens from those provided and examine them under dissection microscope. For each specimen record the information requested in the table below labeled Part 1. 

Part 2. Take very small (<0.5mm) samples off the sponges labeled Samples 1- 4. Under dissecting microscope examine each sample and make drawings of the structures you see in the space below labeled Part 2. For each specimen, divide sample in half and put one piece in seawater. Compare the samples after 5 minutes.
Part 3. Provide thorough answers for the questions given below in the section labeled Part 3.

Part 4. Open the Laboratory Resources 2 file in Blackboard under the “Labs” tab. Select “Virtual Labs” from the left hand column. Under the column, “Lab 1”, go through both question sets.
Part 1.
	Sponge Specimen #
	General Architecture Type
	Spicule/Spongin present? Both?
	Spicule Construction (Si, CaCO3)
	Identification

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Part 2.
	Sample 
	Drawing

	
	

	
	

	
	

	
	


Part 3

1. Of the three body types discussed in the laboratory exercise, which is the most common? 

2. Briefly, describe why sponges are considered the most primitive of the “multicellular” animals? 

3. What features does the Bath sponge posses and lack that gives it a soft sponge feel? 

4. What is the function of choanocytes in the sponge anatomy? 

PAGE  
1

