
Next come the true coelomates, starting with the protosomes (coelem from cell masses).

The true coelom, a fluid-filled space surrounded entirely by mesoderm tissue, is present in 
all of the remaining animal phyla, the coelomates. It serves myriad protective and even 
skeletal functions, but perhaps its most important benefit is the ability to suspend organs 
from mesentary tissue and keep them stationary and cushioned from impact.



• The final major division among the 
coelomates occurred with the divergence 
of the protostomes from the 
deuterostomes, manifest in several 
respects. 


• In all coelomates, the alimentary canal is 
formed when the blastopore grows 
through the blastocyst structure. 


• In protostomes, the blastopore becomes 
the mouth of the organism, while 
deuterostomes develop so that the 
blastopore becomes the anus. 


• Protostomes have a coelom that 
develops from solid masses of mesoderm 
cells, while deuterostome coeloms 
develop instead from hollow outgrowths 
of the alimentary canal. 


• Finally, protostomes exhibit determinate 
development from the beginning of the 
embryo, while deuterostomes show 
indeterminate development, taking up to 
8 cell generations to differentiate.



These five phyla are distinct from each other on the basis of 
segmentation, quite a controversial evolutionary event. 


Among the protostomes, Annelida (the segmented worms, 
divided into earthworms, polychaetes, and leeches) and 
Arthropoda (the horseshoe crabs, arachnids, crustaceans, 
insects, centipedes, and millipedes) are segmented, while 
the Mollusca (snails, slugs, bivalves, squids, octopi) are not. 


The Arthropoda differ from the Annelida primarily in their 
possession of jointed appendages. 


On the deuterostome branch, the Chordata are segmented, 
while Echinodermata are not. 


Evolutionary biologists continue to debate the phylogenetic 
origins of segmentation. Some think it evolved separately in 
the protostome and deuterostome lineages after their 
divergence, while others think it evolved very early and was 
later lost by the Echinoderms and Molluscs.


Almost all of the organisms of Animalia are invertebrates. 
The only vertebrates are in the subphylum Vertebrata of the 
Phylum Chordata. Vertebrates are characterized by a neural 
crest, called cephalization, a closed circulatory system, a 
skull, and a backbone (spine) composed of multiple 
vertebrae.




Next group: mollusca



The Phylum Mollusca is made up of over 150,000 diverse species appearing very 
different but sharing certain basic characteristics. 


All molluscs have a muscular foot used for locomotion, as well as a mantle, an 
outgrowth that covers the animal. Many molluscs have an external calcium 
carbonate shell, hanging over the mantle, that is actually produced by the mantle. 
The mantle is also used in respiration, waste disposal, and sensory reception. It 
often creates a mantle cavity, where the gill is housed. The gill of a mollusc extracts 
oxygen from the water and disposes of waste. 

This is a lined chiton, Tonicella lineata

Chrysomallon squamiferum, deep-sea hydrothermal-vent snail

https://en.wikipedia.org/wiki/Snail


All species of the phylum Mollusca have a 
complete digestive tract, spanning from 
the mouth to the anus. Many also have a 
radula, a unique organ composed mostly 
of chitin, in the mouth. The radula allows 
the animal to scrape food from surfaces, 
especially the ocean floor, by sliding back 
and forth.


Helix pomatia, the garden snail



Molluscs

Class Polyplacophora - Chitons 

Class Aplacophora - Molluscs without shells 

Class Monoplacophora - Molluscs with one shell 

Class Schaphoda - Molluscs with a tubular shell 

Class Gastropoda - Gastropods, snails and their relatives 

Class Bivalvia - Bivalves 

Class Cephalopoda - Cephalopods, squids and octopuses 


Aplacophora ..... Neomenia sp.

Monoplacophora, the limpet, Patella vulgata

Schaphoda ... Dentalium javanum 

Gastropoda ... 

Clione limacina

Limacina helicina



Molluscs

Class Polyplacophora - Chitons 

Class Aplacophora - Molluscs without shells 

Class Monoplacophora - Molluscs with one shell 

Class Schaphoda - Molluscs with a tubular shell 

Class Gastropoda - Gastropods, snails and their relatives 

Class Bivalvia - Bivalves 

Class Cephalopoda - Cephalopods, squids and octopuses 


Nudibranchs.  Gastropods that look a little like a marine flatworm.


Hermissenda sp.

Costasiella sp.



Pacific Pink Scallop  Chlamys rubida

For some types of clams that live on the surface of the ocean floor, rather than buried beneath it, eyes can have a vital function for 
protecting against predators. In these animals, eyes have evolved that are effective motion detectors, and since the bivalve is a flattened 
circular creature, it is beneficial to have eyes all around the margin in order to see problems coming in from any direction. 


A single scallop can possess over a hundred eyes.  The mantle is lined with small, blue eyes. Each 
eye has a lens and a retina which is attached to a branch of the optic nerve. Behind the retina is a 
reflective layer called a tapetum that bounces light back to the retina, enhancing the signal. The 
hundred or so eyes work together to alert the animal to changes in light and motion. Changes in light 
and motion and very rough images are registered on the retinas of the mollusc.


Molluscs

Class Polyplacophora - Chitons 

Class Aplacophora - Molluscs without shells 

Class Monoplacophora - Molluscs with one shell 

Class Schaphoda - Molluscs with a tubular shell 

Class Gastropoda - Gastropods, snails and their relatives 

Class Bivalvia - Bivalves 

Class Cephalopoda - Cephalopods, squids and octopuses 


The Atlantic Giant Cockle (Dinocardium robustum), 

a heterodont bivalve.

The blue mussel (Mytilus edulis), 
also known as the common mussel, 
is a medium-sized edible marine 
bivalve mollusc



Molluscs

Class Polyplacophora - Chitons 

Class Aplacophora - Molluscs without shells 

Class Monoplacophora - Molluscs with one shell 

Class Schaphoda - Molluscs with a tubular shell 

Class Gastropoda - Gastropods, snails and their relatives 

Class Bivalvia - Bivalves 

Class Cephalopoda - Cephalopods, squids and octopuses 


Pharaoh Cuttlefish (Sepia pharaonis)
Octopus changing colour and shape as camouflage

Nautilus pompilius, a living fossil


Giant squid beak





The Phylum Annelida is made up of segmented 
worms, numbering about 15,000 species. Body 
segmentation, a hallmark of annelids, was a major 
step in the evolution of animals. 


Annelids are protosomes, meaning they have a 
coelom made from cell masses. This coelom is 
divided into a series of repeated parts. This 
repetition is called metamerism, and each segment 
is called a metamere. 


There are a cluster of nerve cells and excretory 
organs in each metamere, but the ventral nerve 
cords, a dorsal and ventral blood vessel, and the 
digestive tract pass through the walls of 
segmentation and are therefore unsegmented. These 
walls, or septum, are thin sheets of mesodermic 
tissue, isolating the coelom. 


Except for the head and tail region, each with an 
opening of the digestive tract, making it a complete 
tract, each segment in an annelid is ringlike and very 
similar.


Annelida


Class Polychaeta -Polychaetes 

Class Oligochaeta - Oligochaetes 

Class Hirudinea - Leeches 

Polychaete Myrianida pachycera

Hermodice carunculate, polychaete



Class Polychaeta consists of mostly marine annelids.

Christmas Tree Worm Spirobranchus giganteus 

The cone-like shape and magnificent twin spiral plumage of this 
serpulid tube-dwelling worm has earned the name "Christmas tree 
worm". 


Among the sedentary polychaete worms, it is easily spotted, though 
small (this one is less than 38mm in span). 


The colourful filters  are used for feeding on passing suspended 
particles and for respiration.


Much of the worm is anchored in its burrow, a hole bored into a live 
calcareous coral.

Annelida


Class Polychaeta -Polychaetes 

Class Oligochaeta - Oligochaetes 
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Annelida


Class Polychaeta -Polychaetes 

Class Oligochaeta - Oligochaetes 

Class Hirudinea - Leeches 

The common earthworm, Lumbricus terrestris 

(3,500 species of earthworm), is an oligochaete, 

of which there are about 10,000 species. Glycera sp., a bloodworm, found in salt marshes

Tiger leech (Haemadipsa picta) Mouth of Hirudo medicinalis
Medical leech, Hirudo medicinalis


