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BIOS1101 Lab Notes 
Prac 1: Animal Diversity — 
invertebrates (1/8) 
Clade: A group of species that includes an ancestral 
species and all of its descendants


All animals are under the clade Eumetazoa, except the 
phylum Porifera. Most animals are then under the clade 
Bilateria.  


Explanation of features investigated:  

	 Body Cavities:

Coelom: A body cavity lined by tissue derived only from 
mesoderm. It is either air or fluid filled and located 
between the digestive tract and the outer body wall.  
Pseudocoelom: A fully functioning body cavity formed 
from both mesoderm and endoderm.  
Acoelomates: They lack a body cavity, and hence the 
mesoderm forms a tissue filled area  

Functions of a body cavity: 

• Fluid supports suspended organs to prevent injury 

• A coelom can contain water that provides structure 

to the organism (a hydrostatic skeleton) 

• Organs can function and move independently of the 

outer body wall (eg the stomach can expand, and 
the heart has room to beat)


• Several cavities can be formed for specific functions 

• Helps many animals move


	 Segmentation: 

Repetition of a pattern of elements belonging to each of 
the main organ systems of the body, or a comparable 
repeating units of a fundamentally similar structure.  

Segmentation may be more obvious in animals such as earthworm and centipedes, and less 
obvious in fish and snakes. 


	 Symmetry:

Unsymmetrical: Lack any symmetry  

Radial: Where the body lacks a left side and a right side, and can be divided into mirror-imaged 
halves	 by any plane through its central axis.  
Bilateral: Where a a central longitudinal plane divides the body into two equal but opposite 
halves. A bilateral animal has two axes of orientation: front (anterior) to back (posterior) and top 
(dorsal) to bottom (ventral).  

	 Skeleton:

Endoskeleton: A hard skeleton buried within the soft tissues of an animal.  
Exoskeleton: A hard encasement on the surface of an animal, such as the shell of a mollusc 
or the cuticle of an arthropod, that provides protection and points of attachment for muscles.  
Hydrostatic Skelton: A skeletal system composed of fluid held under pressure in a closed body 
compartment; the main skeleton of most cnidarians, flatworms, nematodes, and annelids. 

Mesohyl: A gelatinous region between the two layers of cells of a sponge  
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	 Tissue Organisation: 

Tissues: collections of specialised cells that act as a functional unit  
Ectoderm: the germ layer covering the surface of the embryo, gives rise to the outer covering of 
the animal and, in some phyla, to the central nervous system  
Endoderm: the innermost germ layer, lines the pouch that forms during gastrulation, and gives 
rise to the lining of the digestive tract (or cavity) and organs such as the liver and lungs of 
vertebrates.  
Mesoderm: All bilateral animals have this third germ layer, which fills much of the space between 
the ectoderm and endoderm. It forms the muscles and most other organs between the digestive 
tract and the outer covering of the animal  
Diploblastic: Having two germ layers 
Triploblastic: Having three germ layers 


The Major Phylums of Invertebrates  

ACOELOMATES  

Phylum Porifera  

Sponges are not made up of tissues, but 
rather a complex colony of cells. There 
are six types of cells found in sponges, as 
shown in table. 


Sponges have a single body cavity and 
generally a skeleton which is either 
calcareous, siliceous, or horny.


When pushed thought sieve, a sponge is 
able to regenerate, as they don't have true 
tissues, but cells that act like tissues. 
Their cells can become any type of cell, 
and hence can join back together as a 
colony with the help of extracellular 
binding proteins, like collagen. 


Sponges are sessile, fixed in one place once it has latched onto its substrate. Hence sponges are 
not very mobile once they are in the adult stage of their life cycle (they are mobile in the larval 
stage). 


There are several advantages for sponge cells in forming a colony:

• A larger size can scare off predators 

• Increases the surface area for membrane diffusion — greater capacity to take in food 

• Specialised functions can be spread out, eg. some cells are for structure, and some for feeding 

• Sexual — more chances to reproduce for diverse, as there are so many individuals close by. 
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Pinacocytes A plate like cell that covers the outside of the 
sponge in a thin layer. They can digest large food 
particles and anchor the sponge to the substrate.  

Choanocytes A cell that covers the inner surface of the sponge. 
Each cell has a flagellum that can move water and 
food in and out, move gametes and waste out. 

Amoebocytes Mobile cells that can shift nutrients and waste and 
can also transform into any other type of cell 

Collencytes  produce collagen

Sclerocytes produce glass spicules providing support

Lophocytes mobile collagen producing cells 

Right: microscope 
cross section of a 
Hydra (Cnidaria)
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Phylum Cnidaria 

Aquatic animals that can be either sedentary or free 
swimming, and generally radial in symmetry. They 
have a diploblastic body plan, which includes a 
gastrovascular cavity (one opening) derived from the 
endotherm, and stinging cells from the ectotherm. 


The stinging cells are called nematocysts, and are 
used to warn of predators, and immobilise prey. 
Some stingers will penetrate the preys body wall, and 
others may have a long thread to entangle the prey in.  


The diagram to the left shows the two different forms. 
Animals like sea anemones and star corals exist as 
polyps, while jellies and sea wasps take on a medusa 
form. 


Phylum Platyhelminthes 


Animals that are free living, parasitic, bilateral and often dorsoventrally flattened. They have no 
anus or coelom despite being triploblastic, but have complicated reproductive organs.

As they have no specialised organs for gas exchange, they remove nitrogenous waste via 
diffusion and cells lined will cilia through concentration gradients. 


They live in marine, freshwater, and damp terrestrial habits, but are found mostly in a host due to 
their patristic nature. Despite not having a mouth, tapeworms absorb nutrients from their host by 
attaching themselves to the inner lining of the hosts small intestine. They use suckers and hooks 
to attach, and digested food from the host is absorbed through their skin lining. 


PSEUDOCOELOMATES  
Nematoda 

Many are common, and vital to our soil ecology, although many are also parasitic species. They 
are triploblastic, unsegmented worms with a complete but simple digestive tract. A complete 
digestive tract with two openings has the advantage of ensuring that they are only taking in 
nutrients, and excreting waste. This will hence increase nutrient absorption. 


COELOMATES  


Annelida  

Segmented worms 
with a true coelom, 
and a complete 
central nervous 
system. 

 

When comparing 
annelid to 
nematode, annelid 
have a true 
coelomate, and are 
segmented, while 
nematode’s are 
pseudocoelomate 
and unsegmented. 
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Arthropoda  

Make up the majority of known animal species, and include Insecta, Crustacea, Arachnida, 
Diplopoda and Chilopoda. They are bilaterally symmetrical and have a segmented exoskeleton, 
with functioning jaws.


NOTE: remember that species such as the lobster, belongs to athropoda rather than mollusca. 


Mollusca  

Including snails, slugs, oysters, clams, octopuses’ and squids. 

Soft bodied animals, where most secrete a hard protective shell made of calcium carbonate. They 
are unsegmented coelomates, where their cavity is filled with blood. They all have a similar body 
plan, consisting of three main parts, a muscular food for movement, a visceral mass containing 
most of their organs, and a mantle, a fold of tissue draping over the visceral mass.  


Echinodermata  

Consists of sea stars, sea urchins, and sea cucumbers. Hence they are exclusively marine, with a 
coelom as well as a water vascular system which emerges from the body as a series of tentacle 
like feet. 


They have radial symmetry, specifically pentaradial or superficial symmetry. This is as they initially 
appear to have perfectly radial symmetry, but on closer inspection its clear that they often have 5 
distinct compartments, hence ‘pent’. This is an example of convergent evolution, where the 
animal evolved to have radial symmetry as it suited their environment. For example a sea star, has 
an appendage for different functions, giving a clear advantage. 


Class Features Examples 

Crustacea 2 pairs antennae, carapace over head and thorax, 
pincers, gills

Crustaceans (crabs, lobsters, 
crayfish, shrimp, krill)

Insecta 3 pairs of legs, tracheal respiration, head distinct Insects 

Arachnida 4 pairs of walking legs, obvious bristles (or ‘hairs’) Spiders  

Diplopoda Many appendages 1 pair of legs per segment Millipedes

Chilopoda Many appendages 2 pair of legs per segment Centipedes
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