
 
PHYLUM PORIFERA 
Porifera (po-rif  -er-a) (L. 
porus, pore,  fera, bearing). 

Dr. Retina I Cleetus , SACA 



Sponge cells are loosely arranged in a gelatinous matrix called 
mesohyl, or mesenchyme 

Characteristics of Phylum Porifera 
• Multicellular; body an aggregation of several types of cells differentiated 

for various functions, organized into incipient tissues of a low level of 
integration 
 

• Body with pores (ostia), canals, and chambers that form a unique system 
of water currents on which sponges depend for food and oxygen 
 

• Mostly marine; all aquatic 
 

• Radial symmetry or none 
 

• Outer surface of flat pinacocytes; most interior surfaces lined with 
flagellated collar cells (choanocytes) that create water currents; a 
gelatinous protein matrix called mesohyl contains amebocytes of  

 various types and skeletal elements 
Hickman , 2011 



• Skeletal structure of fibrillar collagen (a protein) and calcareous or siliceous 
crystalline spicules, often combined with variously modified collagen (spongin) 
 

• No organs or true tissues; digestion intracellular; excretion and respiration by 
diffusion 
 

• Reactions to stimuli apparently local and independent in cellular sponges, but 
electrical signals in syncytial glass sponges; nervous system probably absent 
 

• All adults sessile and attached to substratum 
 

• Asexual reproduction by buds or gemmules and sexual reproduction by eggs and 
sperm; free-swimming flagellated larvae in most 



• Most of the approximately 15,000 sponge species are 
marine; 

• a few exist in brackish water, and  
• some 150 species live in freshwater. 

 
 

• Vary in size from few mm to 2m 
• Brightly coloured: due to pigments 
• Larvae: Paremchymula/Amphiblastula (free swimming) 

DISTRIBUTION 



The skeletal framework of a sponge can be fibrous and/or rigid.  
• When present, the rigid skeleton consists of calcareous or siliceous support 

structures called SPICULES. 
• The fibrous part of the skeleton comes from collagen fibrils in the 

intercellular matrix of all sponges.  
• One form of collagen is traditionally known as SPONGIN 

SKELTON 

• Sponges are an ancient group, with an abundant fossil record extending 
back to the early Cambrian period and even, according to some claims, 
the Precambrian. 

ORIGIN 



FORM AND FUNCTION 

• Water canal System 
• Ostia 
• Osculum 
• Pincocytes 
• Spicules 
• Choanocytes 
• Spongoceol 

Hickman , 2011 



Derrickson & Tortora, 2013 
Cladogram depicting evolutionary relationships among the 
three classes of sponges with living representatives. 

CLASSIFICATION OF PHYLUM PORIFERA 

1. Class Calcarea (Calcispongiae) 
 spicules of CaCO3 that often form a fringe 

around the osculum; 
 

 spicules needle shaped or 3 or 4 rayed; all 
three types of canal systems all marine. 

• (Spicules are straight (monaxons) or have 
three or four rays.) 
 

Examples: Sycon, Leucosolenia, Clathrina. 

Hickman , 2011 



3. Class Demospongiae. 
 Have siliceous spicules that are not six rayed, or 

spongin, or both;  
 one family found in freshwater; all others marine. 
  
Examples: Thenea, Cliona, Spongilla, Myenia, 
Poterion, Callyspongia, and all bath  sponges. 

2. Class Hexactinellida (Hyalospongiae)  
 six-rayed, siliceous spicules extending at right 

angles  from a central point; 
• spicules often united to form network; body 

often cylindrical or funnel-shaped;  
• habitat mostly deep water; all marine. 
Examples: Venus’ flower basket (Euplectella), 
Hyalonema. 

Hickman , 2011 



Asexual reproduction : 
• Fragmentation; can also occur by bud formation.  
• External buds, after reaching a certain size, may become detached from the parent and 

float away to form; new sponges, or they may remain to form colonies.  
• Internal buds, or gemmules are formed in freshwater sponges and some marine 

sponges. 

REPRODUCTION 

If a sponge is cut into small fragments, or if the cells of a sponge are entirely dissociated 
and are allowed to fall into small groups, or aggregates, entire new sponges can develop from these 
fragments or aggregates of cells. This process has been termed somatic embryogenesis. 

SEXUAL REPRODUCTION: most sponges are monoecious (have both male and female sex cells 
in one individual) 
Amphiblastula and Parenchymula 



Phylogeny and Adaptive Diversification 

Phylogeny 
• Sponges originated before the Cambrian period.  
 
• Two groups of calcareous sponge like organisms occupied early Paleozoic reefs. 

 
• The Devonian period saw rapid development of many glass sponges.  

 
• Phylogenetic studies using sequence data from large subunit rRNA, small subunit 

rRNA, and protein kinase C, indicate that sponges with calcareous spicules in the class 
Calcarea belong to a separate clade from those with spicules made of silica in classes 
Demospongaie and Hexactinellida.  
 



• Two potential placements emerge for calcareous sponges:  
 

• In one, calcareous sponges are the sister taxon to a clade of siliceous sponges and  
 

• in another, the phylum Porifera is paraphyletic because the calcareous “sponges” are 
more closely related to other metazoan taxa than they are to siliceous sponges. 



Adaptive Diversification 

• within the silicious Demospongaie, a new feeding mode has evolved for a family of sponges 
inhabiting nutrient-poor deep-water caves. 
 

• These deep-water sponges have a fine coating of tiny hooklike spicules over their highly 
branched bodies. The spicule layer entangles the appendages of tiny crustaceans swimming 
near the surface of the sponge.  

• Porifera are a highly successful group that includes several thousand species in a variety 
of marine and freshwater habitats.  
 

• Their diversification centers largely on their unique water-current system and its 
various degrees of complexity. 



Their adaptive diversification is centered on elaboration of the water circulation and filter-
feeding system, except for one family of sponges where filter-feeding has been replaced by 
carnivory and reliance on bacterial symbionts for extra nutrition. 

• Later, filaments of the sponge body grow over prey, enveloping and digesting 
them.  
 

• These sponges are carnivores, not suspension feeders, although some of them may 
augment their diets with nutrients obtained from symbiotic methanotrophic 
bacteria.  
 

• The presence of the typical silicious spicules clearly identifies these animals as 
sponges, but they lack choanocytes and internal canals. 
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