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Porifera
General characteristics and classification



General characteristics
1.Porifera are all aquatic, mostly marine except one family Spongillidae which lives in 
freshwater.

2.They are sessile and sedentary and grow like plants.

3.The body shape is vase or cylinder-like, asymmetrical, or radially symmetrical.

4.The body surface is perforated by numerous pores, the Ostia through which water 
enters the body and one or more large openings, the oscula/osculum  by which the 
water exits.

5.The multicellular organism with the cellular level of body organization. No distinct 
tissues or organs.

6.They consist of outer ectoderm and inner endoderm with an intermediate layer of 
mesenchyme, therefore, diploblastic

7.The interior space of the body is either hollow or permeated by numerous canals lined 
with choanocytes. The interior space of the sponge body is called spongocoel.

8.Characteristic skeleton consisting of either fine flexible spongin fibers, siliceous 
spicules, or calcareous spicules.







Classification of porifera





cnidaria
General characteristics and classification



General characteristics

 All Cnidaria are aquatic, mostly marine, 
organisms.

 They all have tentacles with stinging cells 
called nematocysts that they use to capture 
food.

 Cnidarians only have two body layers, the 
ectoderm and endoderm, separated by a 
jelly-like layer called the mesoglea. 

 Most Cnidarians have radial symmetry. 

 Most Cnidarians have complicated 
reproductive cycles that include an asexual 
stage and a sexual stage.

 Some Cnidarians are completely mobile 
while others are completely sessile, but most 
have both mobile medusa and sessile polyp 
stages in their life cycles.









Classification of cnidaria
The classificatory scheme followed in this text is based on the scheme outlined by Ruppert and Barnes, 1994 (6th Edn.)



Class Characteristics

Class Hydrozoa (Greek: hydro, water serpent):
i. Individuals are either exclusively polyploid or medusoid or constituted by both forms in the life cycle.
ii. Mesoglea acellular.
iii. Cnidocytes are confined to the epidermal layer.
iv. Coelenteron is undivided and without stomodaeum.
v. Gonads are usually ectodermal in origin.
Examples:
Hydra ,Obelia, Millepora, Physalia , Valella, Porpita.



Class Scyphozoa (Greek: skyphos, cup):
i. Medusoid form is dominant in the life cycle; polypoid form is very insignificant.
ii. Mesoglea is cellular.
iii. Some cnidocytes are endodermal.
iv. The endodermal gastric tentacles are present.
v. Velum is absent.
vi. Gonads are endodermal.
Example:
Aurelia , Pilema, Lucernaria, Pericolpa.



Class Cubozoa (Greek: Cubo, cube)
i. Medusoid cnidarians with bells.

ii. Body is distinctly flattened to form four sides.

iii. Bell margin simple.

iv. Presence of velum along the margin of the medusa.

v. There are four tentacles or tentacle clusters at the four corners 

of the margin.

vi. Body wall possess a type of nematocyst called stenotale.

Examples:

Carybdea, Chiropsalmus, Chironex, Tripedalia



Class Anthozoa (Greek: Anthos, flower):
i. Exist only in the polypoid form.
ii. Mesoglea cellular.
iii. Some cnidocytes are endodermal.
iv. Stomodaeum strongly developed.
v. Extending between the stomodaeum and the body-wall 
there are mesenteries.
vi. Gonads are endodermal.
vii. Members are exclusively marine.
Subclass Octocorallia/Alcyonaria:
Polyp with eight tentacles and eight septa (mesenteries).
Examples:
Gorgonia (sea fan) , Pennatula (Sea-pen) , Alcyonium
(Dead-men’s finger) , Helipora, Telesto, Tubipora (organ-
pipe coral), Corallium (red coral).
Subclass Hexacorallia / Zoantharia:
i. Polyps with more than eight tentacles and septa, 
typically in cycles of 12.
Examples: Sea-anemones (Adamsia, Edivardsia, 
Metridium), Fungia (mushroom coral), Astrea (star coral) 
, Antipathes, Meandrina (brain coral) .



PLATYHELMINTHES
-THE FLATWORMS



Characteristics of Platyhelminthes

Platyhelminthes have the following important characteristics:

1.They are triploblastic, acoelomate, and bilaterally symmetrical.

2.They may be free-living or parasites.

3.The body has a soft covering with or without cilia.

4.Their body is dorsoventrally flattened without any segments and appears like a leaf.

5.They are devoid of the anus and circulatory system but have a mouth.

6.They respire by simple diffusion through the body surface.

7.They have an organ level of organization.

8.They do not have a digestive tract.

9.The space between the body wall and organs is filled with connective tissue parenchyma which helps in

transporting the food material.

10.They are hermaphrodites, i.e., both male and female organs are present in the same body.

11.They reproduce sexually by fusion of gametes and asexually by regeneration by fission and regeneration.

Fertilization is internal.

12.The life cycle is complicated with one or more larval stages.

13.They possess the quality of regeneration.

14.The flame cells help in excretion and osmoregulation.

15.The nervous system comprises the brain and two longitudinal nerve cords arranged in a ladder-like

fashion.





Classification of Platyhelminthes

The classification of Platyhelminthes are given below:

•Turbellaria

•Trematoda

•Cestoda

Turbellaria

•These are free-living organisms found mostly in fresh water.

•The body is dorsoventrally flattened.

•Hooks and suckers are not present.

•For eg., Planaria, Otoplana

Trematoda

•These are mostly parasitic.

•Hooks and suckers are usually present.

•Eg., Fasciola hepatica, Diplozoon

Cestoda

•These are exclusively parasitic.

•They have hooks and suckers.

•Eg., Taenia spp., Convoluta



NEMATHELMINTHES/ ASCHELMINTHES



Characteristics of Nematoda
Following are the important characteristics of Nematoda:
1 .Their body is bilaterally symmetrical and triploblastic.
2.They are cylindrical in shape.
3.They exhibit tissue level organization.
4.Their body has a cavity or pseudocoelom.
5.The alimentary canal is distinct, with the mouth and the anus.
6.They are sexually dimorphic.
7.They are devoid of the circulatory system and respiratory system.
8.They are free-living or parasitic.
9.Parasitic nematodes cause diseases in the host.
10.Fertilization is internal and reproduction is sexual.





Classification 
(according to Ruppert and Barnes,1994)

Superphylum aschelminthes divided into following phyla:

1. Nematoda

2. Gastrotricha

3. Nematomorpha

4. Rotifera

5. Acanthocephala

6. Kinorhyncha

7. Loriciphera

8. Priapulida

9. tardigrada



1. Nematoda (Gr., nema=thread+ eidos= form)

•Aquatic or terrestrial, free-living or parasitic, elongated 

roundworm.

•Body elongated, cylindrical and unsegmented.

•Body wall with thick cuticle, cellular or syncytial epidermis 

and longitudinal muscles in four bands.

•No cilia, no circulatory and respiratory system.

•The digestive system completes with muscular pharynx and

•Excretory system of glandular organs or canals or both.

•Nervous system with circumenteric ring and anterior and 

posterior nerves.

•Sense organs simple.

•Male with penial spicules and smaller than females.

•Gonads one or two. Male genital ducts lead into the cloaca, 

female genital duct with a separate opening.

•Examples: Ascaris, Necator, Wuchereria, Trichinella.



2. Nematomorpha (Gr., nema=thread+ morphe= shape)
•Hair worm, found in freshwater. One genus (Nectonema) 
marine.
•Body very long, thin, slender and cylindrical.
•Body wall with thick cuticle bearing small papillae.
•Epidermis cellular, single-layered.
•The digestive system is complete in larva but degenerates in 
non-feeding adults. Cloaca present.
•Pseudocoel mostly filled with parenchyma.
•No circulatory, respiratory and excretory system.
•Nervous system with a circumenteric nerve ring and 
midventral nerve cord.
•Gonad and gonoducts paired. Oviducts also open into the 
cloaca.
•Juveniles parasitic in grasshoppers, crickets and other insects.
•Examples: Gordius, Paragordius, Nectonema.



3. Rotifera (L., rota= wheel + ferre= to bear)
•Microscopic animals found in ponds, lakes, and streams. Rarely in oceans, 
commonly called wheel bearers.
•Body wall thickened into stiff plates or lorica into which head may
•Anterior end with ciliated corona (wheel organ) used for feeding and 
locomotion.
•Post- anal foot with toes and adhesive glands for attachments.
•Body musculature includes longitudinal and transverse muscle bands and 
strands.
•The digestive system with a grinding organ, mastax, lined internally by a 
strong cuticle.
•The excretory system with two protonephridia and two Protonephridial tubes 
which empty into bladders.
•Examples: Philodina, Asplanchna, Rotaria.



4. Gastrotricha (L., gaster= stomach + trichos= hair)
•Microscopic, marine or freshwater.
•Body wall with cuticle bearing short, curved, dorsal spines.
•Corona absent cilia on the ventral surface for locomotion.
•Posterior end forked and with adhesive tubes and glands for 
attachments.
•Body musculature includes 6 pairs of longitudinal muscles.
•Mouth surrounded by bristles.
•The pharynx is triradiate and muscular.
•The excretory system with 2 protonephridia.
•Nervous system with saddle-shaped ganglion and 2 lateral 
nerves.
•Dioecious or Monoecious; parthenogenetic female occurs.
•Development direct. Young and adult are alike.
•Examples: Chaetonotus, Macrodasys.



5. Kinorhyncha (Gr., kineo=more + rhynchos= beak)
•Marine, microscopic worm-like.
•Superficial segmentation of body into 13 or 14 overlapping 
rings (Zonites).
•Body surface with spiny cuticle but no cilia.
•Mouth cone or head protrusible and covered with scalids.
•A pair of adhesive tubes in the front part of the ventral 
surface.
•Pseudocoel with fluid containing amoebocytes.
•A nerve ring with a ventral cord with a ganglion in each Zonite. 
Eyespots in some.
•The digestive system completes with salivary glands.
•Gonads as a pair of tubular sacs.
•Penial spicules in males.
•Fertilization internal. Metamorphosis with several larval 
stages.
•The development includes a series of juvenile stages.
•Examples: Echinoderes, Pycnophyes.



6. Acanthocephala :
1. endoparasitic worms of slender cylindroid or slightly flattened form and hollow 

construction. 
2. They live as adults in the intestine of vertebrates and as larvae in arthropods. 

The diagnostic feature of the phylum is the organ of attachment consisting of an 
invaginable proboscis that forms the anterior end.

3. The body wall consists of cuticle, syncytial epidermis permeated with spaces and 
sub-epidermal musculature. In connection with the proboscis apparatus the 
epidermis forms two elongated bodies termed lemnisci that hang down into the 
trunk.

4. Excretory organs when present are of the nature of protonephridia and open 
into the terminal part of the reproductive system.

5. The nervous system consists of a ganglion near the proboscis and two lateral 
cords extend posteriorly from the ganglion along with numerous minor nerves.

6. The sexes are separate, the females are generally larger than the males
Example: Macracanthorynchus ingens, Moniliformis moniliformis, Acanthocephalus
rauschi, Pseudoacanthocephalus bufonis



7. loricifera

1. Bilaterally symmetrical minute 
body.

2. The cone shaped anterior end is 
called introvert. It bears many 
recurved spines (scalids) on its 

lateral surface.

3. At the end of the introvert is the 
telescopic mouth is surrounded 

by eight oral styles. 

Example: nanaloricus

8. priapulida

1. Cucumber shaped or worm like 
body which is bilaterally 

symmetrical

2. They have one or two coelomic 
cavity that lacks peritonium

3. They moult their cuticle as they 
grow

Example: priapulus

9. tardigrada

1. Short plump cylindrical body

2. Non chitinuous body wall, 
cuticle covered epidermis

3. Parthenogenesis is common

Example: Batillipes







Classification of Annelida









Phylum mollusca



General characteristics

• the body is soft, unsegmented (except in Monoplacophora), bilaterally symmetrical, coelomate, triploblastic.

• The body consists of head, foot, mantle, and the visceral mass.

• The body is commonly protected by an exoskeleton calcareous shell of one or more piece secreted by the mantle.

• Head is distinct, bearing mouth, eyes, tentacles and other sense organs except in pelecypoda and scaphodoa.

• The ventral body is modified into a muscular plough-like surface, the foot which is variously modified for 
creeping, burrowing and swimming.

• Mantle or pallium is a fold of a body wall that leaves between itself the main body, mantle cavity.

• Haemocyanin is their respiratory pigments.

• Excretion is by paired metanephridia (kidney).

• The nervous system consists of paired cerebral, pleural, pedal and visceral ganglia joined by longitudinal and 
transverse connections and nerves. Ganglia usually form a circumenteric ring.

• Sense organs consist of eyes, statocysts, and receptors for touch, smell, and taste.

• Sexes are usually separate (dioecious) but some are monoecious (hermaphroditic).



Classification according to ruppert

barnes, 1994



 Class Aplacophora

Worm-shaped soft sediments,  and without shells; marine, mostly in deep water. 

Examples: Neomenia, Nematomein, Chaetoderma.

 Class Polyplacophora (chitons)

Generally flattened body and broad foot; mantle covered with cuticle and spicules; 8 middorsal serial shell plates (valves) 

enclosing photoreceptive papillae (aesthetes); mantle cavity peripedal with multiple pairs of ctenidia; marine.ex: chiton

 Class Monoplacophora (neopilinids)

Cap-shaped shell; head with 2 pairs of appendages; mantle cavity peripedal with 5–6 pairs of modified ctenidia; 5–6 pairs of 

excretory organs; 2 pairs of heart auricles and gonads; marine detritus feeders . Examples: Neopilina galatheae.

 Class Gastropoda (limpets, snails, and slugs)

Mantle cavity undergoes torsion and often secondarily “detorsion”; shell mostly coiled with operculum; head free with paired 

eyes; left reproductive organs reduced; marine, limnic, and terrestrial species. Ex: apple snail

 Class Scaphopoda (Solenoconcha; tusk shells)

Midventrally fused mantle and tubiform to barrel-shaped shell; head with tubular snout and 2 bunches of slender tentacles 

(captacula); foot pointed and cylindrical; no ctenidia and distinct blood vessels; no heart auricles; radula strong; 

microcarnivores; marine burrowers in soft sediments, Examples: Dentalium, Cadulus, Pulsellum



• Class Bivalvia (Pelecypoda; clams, mussels, oysters, scallops, shipworms, and cockles)

Laterally compressed body; 2 middorsally hinged valves; posterior mantle often extended to form siphons; head with 

labial palps, foot ax-shaped to vermiform; peripedal mantle cavity with 1 pair of ctenidia mostly modified to large 

plates of lamellae; buccal mass (jaws and radula) reduced; predominantly ciliary suspension feeders burrowing in soft 

sediments or attached by byssus gland of foot on hard substrata . Ex:  Lamellidens sp.

• Class Cephalopoda (nautiluses, cuttlefishes, squids, and octopuses)

Dorsoventrally elongated body; shell straight, coiled, or almost highly regressive, originally chambered and pierced by 

a siphuncular tube; head free with paired eyes and 1 or 2 circles of 8–10, or about 90, tentacles (perioral arms); foot 

modified as a funnel for jet locomotion; mantle cavity restricted to posterior body with 2 ctenidia; alimentary tract with 

strong jaws and predominantly with a rectal ink sac; nervous system extremely concentrated. Ex: Octopus sp. 



Phylum Echinodermata

 Due to their spiny skin, it is named as Echinodermata. This name is derived from Greek 
where "echinos" means "spiny'' and''dermos” means skin. 

 An adult echinoderm body is radially symmetrical.

 The mouth is surrounded by a central disk leading to grooves with podia. These 
grooves are called ambulacral grooves.

 An echinoderm's endoskeleton is composed of individual parts, called ossicles. 

 The water vascular system is a primary part of echinoderm Biology.



Classification of Echinodermata

 The phylum echinoderms are classified into five classes: They are-

• Asteroidea (sea stars)

• Ophiuroidea (brittle stars)

• Echinoidea (sea urchins and sand dollars)

• Crinoidea (sea lilies or feather stars)

• Holothuroidea (sea cucumbers).





From left: sea star, brittle star, sea urchin

sea lily

Sea lily Sea cucumber



vertebrate



Fish



Class Amphibia



Classification of Amphibia



Class Reptilia



Class Reptilia



Class Aves



Classification of Aves



Class Mammalia




