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Lesson Description 

In this lesson, we:  

 Look at the body plans of invertebrates with respect to: 

o Symmetry 

o Cephalisation 

o Tissue layers 

o Openings in gut 

o Coelom 

o Blood system 

 

 The body plans of the phyla 

o Porifera 

o Cnidaria 

o Platyhelminthes 

o Annelida  

o Arthropoda 

Key Concepts 

Symmetry of Body Plans 

Types of Symmetry found in the body plans of animals: 

 

(Solutions for all Life Sciences, Macmillan, p91) 

 

 There are three types of symmetry: 
1. Assymmetry – the body cannot be divided into half no matter which why it is divided 

2. Radial symmetry – the body parts repeat around the centre of the body. 

3. Bilateral symmetry – a single plan of symmetry that produces mirror halves. 

 

 



 

 
 

Cephalisation of Invertebrates 

Cephalisation refers to how developed the neuro-system is.  The more complex the organism 

becomes, the more the nervous tissue develops and specialises. 

 

Porifera and cnidaria do not require complex sense organs as they do not move.  Organisms with 

bilateral symmetry that move in a forward direction have complex nervous tissue (brain) and sense 

organs in the anterior region of the body. 

Tissue Layers 

 
 

 All animals start from a single fertilised egg into a multi-celled embryo.  

 At a certain stage of development the cells start to move into different layers and start to 

differentiate. 

 In most of the organisms, but not all, all three layers start to appear. 

o Endoderm 

o Mesoderm 

o Ectoderm 

Openings in the Gut 

 The first type of gut has one opening for both the intake of food and the excretion of waste. 

 The second gut is a through gut. This gut has two openings. One for ingestion and one for 

excretion. 

Porifera – Sponge 

 Body Plan: 
o asymmetrical with two layers (epidermis and an inner layer)  
o acoelomate  
o no cephalisation 



 

 
 

o no blood system to speak of 

Cnidaria 

 Body Plan: 
o Acoelomate 
o radial symmetry 
o diploblastic (outer ectoderm and inner mesoderm with jelly-like mesoglea between) 
o no blood system 

Platyhelminthes 

 Body Plan: 

o bilateral symmetry 

o definite anterior end (cephalisation) 

o Triploblastic and acoelomate 

o Parasitic have poorly developed digestive tracts 

o Free-living have well developed, branched digestive tracts 

Annelida 

 Body Plan – metameric segmentation 
o bilateral symmetry 
o Coelomate lined with mesoderm 
o Through-gut 
o Segments formed by partitions in mesoderm 
o Cephalisation 

Arthropoda 

 Body Plan – bilateral symmetry 
o exoskeleton made of chitin 
o true cephalisation    
o specialised sense organs 
 

 Crustaceans - Marine and Fresh water habitats 
o Body plans -  jointed exoskeleton 
o Not segmented internally 

 

 Arachnida  
o Body plans – 2 body sections 
o Anterior section has head and thorax 
o Posterior section has abdomen 
o Waterproof cuticle 

 

 Insects – Three-quarters of all known species on land and in air. There are very few marine 
insects 
o Body plans – 3 body sections 
o Head, thorax and abdomen 
o The head has two antennae, compacted eyes and a series of mouth parts (maxilla, 

labium and biting mandibles) 
o Most have one or two pairs of wings but some are wingless 

 

 Myriapods - two classes Centipedes and Millipedes 
o Centipedes – flattened segmented body one pair of legs per segment 
o single pair of antenna 
o poison claw and strong mouthparts 

 



 

 
 

 Millipedes – flattened segmented body one pair of legs per segment 
o single pair of antenna 
o strong mouthparts 

 

Cordata – Vertebrate  

 All vertebrates have a notochord at some stage in their life cycle. 
o Bilateral symmetry 
o Cephalisation occurs in vertebrates 
o Vertebrates have a well-developed central nervous system (CNS) including a brain. 
o Vertebrates are triploblastic. 
o Specialised through-gut with a mouth and anus. 
o There is a well-developed coelom. 
o There is a closed blood system with a heart and blood vessels.  

Questions  

Question 1 

(Adapted from Solutions for All, Macmillan pg 109) 

Consider the table below and compare the body plans of the different phyla that you have learnt 
about.             (36) 
 

 

Question 2 

(Adapted from Solutions for All, Macmillan pg 113) 

Give the correct term for each of the following: 
 

a.) a shape that has no symmetry 
b.) a middle layer of a jelly-like material in diploblastic animals 
c.) a rod of cells along the dorsal side of a chordate’s embryos 
d.) arranged in a circle around a central axis 
e.) animals that are attached to a substrate. 

  



 

 
 

Question 3 

(Adapted from Solutions for All, Macmillan pg 113 - 114) 

Read the phrases in column 1.  State whether the phrase applies to A only, B only, both A and B or 

none in column 2.  Write down A only, B only, A and B, or none in your answer book 

 

(5 x 2 = 10) 

Question 4 

(Adapted from Solutions for All, Macmillan pg 115) 

Study the diagrams below and answer the questions that follow. 
 

 
 

a.) Provide labels for A, B, X and Y.        (4) 
b.) Name an animal that shows radial symmetry.       (1) 
c.) Which body plan exhibits radial symmetry?       (1) 
d.) What type of organisation is shown in B?       (2) 
e.) Body plan B allows for the formation of a more specialised animal than the 

one shown in diagram A. Explain why this is so.       (3) 
  



 

 
 

Question 5 

(Adapted from Solutions for All, Macmillan pg 115) 

Copy this key to the animal phyla and fill in the names of the phyla in their correct places. 
 

a.) i. Without symmetry or proper tissues Phylum A. 
 ii. With symmetry and proper tissues Go to (b). 
b) i. Radially symmetrical and diploblastic Phylum B. 
 ii. Bilaterally symmetrical and triploblastic Go to (c). 
c.) i. Without a body cavities and dorsoventrally flattened Phylum C. 
 ii. With body cavities Go to (d). 
d.) i. Ceolom formed from a split in the mesoderm Go to (e). 
 ii. Coelom formed from a pouch in the gut Got to (f). 
e.) i. No jointed legs; segmented worms with a circular cross section Phylum D. 
 ii. With jointed legs and a tough exoskeleton Phylum E. 
f.)  With a notochord and slits in the throat or pharynx Phylum F. 

 
(6) 


