
Phylum Cnidaria  
Cnidarians are an ancient group with the largest fossil history of any 
animal, reaching back more than 700 million years. They are found in 
marine habitats and a few inhabit freshwater, there are no terrestrial 
species. Cnidarians are most abundant in shallow marine habitats, 
especially in warm temperatures and tropical regions.  
Main features: 

è Most have tentacles with Cnidocytes present – typically housing 
stinging organelles called Nematocysts. Nemotocysts are only 
formed by cnidarians. 

è They are diploblastic – have a body derived from two membrane 
layers in the body: the epidermis and the endodermis – 
between both layers that have the mesoglea, which is a 
connective layer.  

è Radial symmetry or biradial symmetry around a longitudinal axis 
with oral and aboral ends, no definite head.  

è Most are sessile – those that move have a limited swimming ability.  
è Very effective predators  
è Two distinct morphological body plans known as the polyp 

and medusa, some species exhibit both body plans in their 
lifecycle.  

è Have an incomplete digestive system with only one opening; the 
gastrovascular cavity serves as both a mouth and anus  

è The nervous system of cnidarians, responsible for tentacle 
movement, draws in captured prey to the mouth, digests food and 
expels waste. It is composed of nerve cells scattered across the 
body.  

è Sense organs include well-developed statocysts (organs of balance) 
and ocelli (photosensitive organs)  

Classification – 4 classes of Phylum Cnidaria   
1.  Hydrozoa – Hydra, Obelia, Physalia (Portuguese Man-O-War, 

Bluebottles) 
2.  Scyphozoa – Jellyfish  
3.  Cubozoa – Cube jellyfish  
4. Anthrozoa - Sea anemones, corals  

Nematocysts 
o Only Cnidarians have nematocysts   



o Tentacles that bristle with tiny, sophisticated weapons called 
nematocysts  

o Because of nematocyst it is able to kill and eat prey much more 
highly organised and intelligent then themselves.  

o They are used only once, then a new one is formed.  
o Some recoil after discharge – grasping and holding prey. 

Nematocyst discharge process  
1.  Nematocyte stimulated to discharge  
2.  Water rushes into capsule, increasing hydrostatic pressure  
3.  Forces thread out with great force  
4.  Nematocyte turns inside out  

Dimorphism and Polymorphism  
All Cnidarians fit into one of two 
morphological types: 

1.  Polyp – adapted to a 
sedentary or sessile life, 
tubular body, mouth at one 
end and is surrounded by 
tentacles. Aboral end usually 
attach to substratum by 
pedal disk. Lives singly or in 
colonies. 

2.  Medusa – Jellyfish form, adapted to a floating/free swimming 
lifestyle. Umbrella shaped, body arranged in 4 parts (tetramerous). 
Mouth on concave side in the centre. Tentacles extend from rim 
and surround the mouth.  

Body wall is composed of outer epidermis 
with: 

- Epitheliomuscular cells - form 
most of the epidermis and serve 
both for covering and for muscular 
contraction  

- Interstitial cells  
- Cnidocytes (nematocysts)  
- Nerve cells which form a nerve net 

of sensory cells  



- Gastrodermis lines the gut cavity and functions mainly in 
digestion  

- The mesoglea (non cellular matrix) lies between the 
epidermis and the gastrodermis and is attached to both 
layers. It is gelatinous, or jelly like, and both epidermal and 
gastrodermal cells send 
processes into it.  

Nerve Net 
o In radially organised animals, 

which lack a head, have a nerve 
net instead of a centralized 
nervous system.  

o A net of axons lies between the inner and outer body walls. Sensory 
nerves project to the surfaces of the animal, and nerves also attach 
to contractile cells, which function similarly to muscles in other 
animals.  

o The nerve net allows transmission of information for one part of the 
animal to the other, and coordination of simple movements.  

o Two interconnected nerve cells, one at the base of epidermis and 
the other at the base of gastrodermis.  

o Nerve cells make connections with Epitheliomuscular cells and 
nematocysts  

Class Hydra  
o Most are marine and colonial  
o Typical life cycle of asexual polp and sexual medusa  
o Typical examples: Hydra (freshwater) – a solitary polyp and Obelia 

(marine) – colonial  
o The hydra is different from many cnidarians in that it does not have 

a medusa or jellyfish-like free-swimming stage to its life cycle.  

Hydra Body Plan  
o Tube-like body, attaches to the substrate by basal disk. Basal disk 

has gland cells that adhere to the substrate and secretes a gas 
bubble for floating.  
 

o Tentacles – tentacles to surround the top of the organism, near 
the Hypostome ‘mouth’, which are controlled by a simple neural net, 
release the nematocysts when they come into contact with prey.  



o Blind gut - Have a very simple digestive tract, unlike mammals 
they have a two-way digestive tract, where food enters and exits 
through the same opening. Glad cells, located around the basal disc 
and mouth, secrete digestive enzymes and adhesive substance/ 
bubble floating.  
 

o Body – consists of several layers of tissue.  
- The epidermis forms the outer layer of tissue. In some hydras, 

the epidermis secretes a 
substrate called the 
periderm, which protects 
the epidermis. The 
epidermis contains 
Epitheliomuscular cells, 
which assist in muscle 
contractions helping it to 
retract or expand when it 
feels threatened, or needs 
to hunt prey. It also 
contains 
interstitial/undifferentiated 
cells like the cnidoblasts, 
sex cells, buds, nerve cells. And lastly it also contains gland cells.  

- The innermost layer is the gastrodermis, which forms the 
lining of the digestive tract.  

- Sandwiched between the epidermis and gastrodermis is a layer 
of gooey connective, supportive tissue called the mesoglea.  
 

o Buds – Many hydras often have a smaller hydras budding off their 
bodies. This is the main way that hydras reproduce. Some hydras 
also reproduce by releasing gametes into the water. The fertilized 
zygote immediately finds a surface and develops into a tiny hydra 
polyp.  
 

 


