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Canal System in Sponges:

Introduction:The water circulatory system of sponges also called as canal system is the characteristic feature of the phylum Porifera. Canal system is also known as aquiferous system. The canal system of sponges helps in food acquisition, respiratory gas exchange and also in excretion.

The pores present on the surface of the body of sponge allow water to enter in and come out and this is the characteristic of canal system.
The canal system in sponges was discovered by Robert E. Grant (1925). He found that water enters the sponges by small apertures scattered over the body surface and leaves it through large holes after traversing a fixed course.
Water current plays the most vital role in the physiology of the sponges. The body wall of the sponges consists of two epitheloid layers the outer pinacoderm and the inner choanoderm. Pinacoderm consists of porocytes cells which bear openings called ostia. Choanoderm is composed of choanocytes or collar cells. The choanocytes have collar of microvilli around the flagellum. The water current is caused by beating of flagella of the collar cells. The following are the functions of the water current which enters the body of the sponges through the canal system:

•
All exchanges between sponge body and external medium are maintained by means of this current.

•
Food and oxygen are brought into body through this water current

•
Also the excreta are taken out of the body with the help of this water current.

•
The reproductive bodies are carried out and into the body of the sponges by the water current.
Types of canal systems:

The canal system may be classed as:

1. Ascon Type

2. Sycon Type

3. Leucon Type which is further sub classified into 

a. Euryphylous Type

b. Aphodal Type

c. Diplodal Type 

4. Rhagon Type

1. Ascon Type: 

· This canal system is the simples of all the three. 
· It is found in asconoid type of sponges like Leucosolenia and also in some of the developmental stages of all the syconoid sponges.

· The body surface is pierced by a large number of minute openings called as incurrent pores or ostia. 
· These incurrent pores are intracellular spaces within the tube like cells called porocytes. These pores open directly into the spongocoel.

· The spongocoel is the single largest spacious cavity in the body of the sponge which is lined by the flattened collar cells or choanocytes. 
· Spongocoel opens to the outside through a narrow circular opening called as osculum located at the distal end 
· The surrounding sea water enters the canal system through the ostia.
· The flow of the water is maintained by the beating of the flagella of the collar cells. 
· The rate of water flow is slow as the large spongocoel contains much water which cannot be pumped out through a single osculum.
Course of water flow;

Incoming  water– Ostia -Spongocoel--Osculum– outside
2. Sycon Type:

Sycon type of canal system is more complex compared to the ascon type. This type of canal system is the characteristic of syconoid sponges like Scypha. This canal system has been derived from simple ascon type by horizontal folding of its walls resulting in formation of blind diverticula,the inner of which get covered with collared cells.

· Body walls of syconoid sponges include two types of canals, the radial canals and the incurrent canals paralleling and alternating with each other. 
· Both these canals blindly end into the body wall but are interconnected by minute pores. Incurrent pores also known as dermal ostia are found on the outer surface of the body. These incurrent pores open into incurrent canals.

· The incurrent canals are non-flagellated as they are lined by pinacocytes
· The incurrent canals leads into adjacent radial canals through the minute openings called prosopyles. 
· The radial canals are flagellated as they are lined by choanocytes. 
· These canals open into the central spongocoel by internal ostia or apopyles.

· In sycon type of canal system, spongocoel is a narrow, non-flagellated cavity lined by pinacocytes. It opens to the exterior though an excurrent opening called osculum which is similar to that of the ascon type of canal system.
Course of water current in Syconoid type canal system

Ingressingwater dermalostia-- incurrent canal---Prosopyles----Radial canals ---Apopyles---Spongocoel-----Osculum----- Outside
Leucon type of canal system

This type of canal system results due to further folding of body wall of the sycon type of canal system. This canal system is the characteristic of the leuconoid type of sponges like Spongilla. In this type the radial symmetry is lost due to the complexity of the canal system and this result in an irregular symmetry.

· The flagellated chambers are small compared to that of the asconoid and syconoid type. 

· These chambers are lined by choanocytes and are spherical in shape. 

· All other spaces are lined by pinacocytes. 

· The incurrent canals open into flagellated chambers through prosopyles. 

· These flagellated chambers in turn communicate with the excurrent canals through apopyles. The excurrent canals develop as a result of shrinkage and division of spongocoel. 

· The large and spacious spongocoel which is present in the asconoid and syconoid type of canal systems is absent here. 

· Here the spongocoel is much reduced. This excurrent canal finally communicates with the outside through the osculum.
Course of water current in Leuconoid type canal system

· Ingressing water -- dermal ostia--- incurrent canal ---Prosopyles--- Flagellated chambers---Apopyles-----excurrent canals-----Osculum------ Outside
Leucon type of canal system has the following three successive grades in its evolutionary pattern:

a. Eurypylous type: This is the simplest and the most primitive type of leuconoid canal system. In this type the flagellated chambers directly communicate with the excurrent canal through broad apertures called the apopyles.Ex: Plakina

b. Aphodal type: In this type of canal system the apopyles are drawn out as a narrow canal called aphodas. This connects the flagellated chambers with the excurrentcanals.Ex: Geodia

c. Diplodal type: in some of the sponges, along with aphodas another narrow tube called prosodus is present between incurrent canal and flagellated chamber. This arrangement gives rise to diplodal type of canal system.Ex: Spongilla
Rhagon Canal System:

· In demospongialeuconoid canal system is derived from a simple canal system found in rhagon larva. So this type of canal system is called rhagon canal system.The salient features of this type are:

· The sponge body is conical in shape with basal wall the hypopheredevoid of flagellated chambers and upper wall the spongopharecontaining flagellated chambers.

· The thick mesenchyme is traversed by incurrent canals and subdermalspaces.

· The incurrent canals open into small flagellated chambers which in turn open into wide spongocoel through excurrentcanals.Thespongocoelopens outside through osculum
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Functions

· Canal system helps the sponge in:

· Nutrition

· Respiration

· Excretion

· Reproduction 
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1. Discuss the imprtance of canal system in sponges.

2. What are the main functions of water current.

3. Describe leucanoid type of canal system.

4. Give out the course of water current in ascon type of canal system

