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· three small groups of marine coelomate [has a fluid filled body cavity] animal from the phyla
· 1- Brachiopoda
· 2- Ectoprocta
· 3- phoronida
· all have a lophophore:- a circular U-shaped fold with one or two rows of hollow,ciliated tentacles surrounding the mouth 
· molecular sequence data and the lophophore suggest that these phyla have a common ancestry
·  lophophore [looks like a crown of tentacles at the anterior end of the animal]
· 1- the coelomic cavity extends into it
· 2- is involved in the capture of food 
· 3- serves as a site for gas exchange
· 4- they are sessile suspension- feeders in adulthood
· 5- have complete digestive system [U-shaped in most. anus is outside the ring of tentacles]
· movement of cilia on the tentacles captures small organisms and debris then the cilia moves them to the mouth. 

Phylum Brachiopoda

· also known as lampshells
· 1- have 2 hard shells 
· 1 is secreted on the dorsal side
· other is secreted on the ventral side
· 2- has well developed organs [heart & specialized excretory organs]
· 3- egg and sperm produced by different organisms
· 4- fertilization is external 
· 5- zygote gives rise to ciliated larva [form before animal turns into an adult]
· species attach to the substrates by a stalk [connecting or supporting part] that comes out from one of the shells 
· lophophore held between the 2 shells
· the animal feeds by opening its shell and drawing water over its tentacles

Phylum Phoronida

1 consist of 18 or so species of worms
2 vary in length from few millimeters to 25 cm
3 build tubes of chitin [polymer of N-acetylglucosamine] on soft ocean sediments or hard body substrates 
4 feed by protruding the lophophore from the top of the tube
5 reproduce sexually and budding
6 they are monoecious [both egg & sperm produced by 1]
7 ciliated feeding larva is produced, settles, undergoes metamorphosis, secretes a tube and develops into an adult 
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Phylum Mollusca [M]

· coelomate phylum
· fleshy molluscs include 
· 1- clams
· 2- snails
· 3- octopuses
· 4- and their relatives
· all are marine
· clams and snails 
· occupy fresh water
· some snails 		
· live on land
· are hermaphroditic [fertilization may be internal or external]
· egg and sperm are produced in the same organs called ovotestis [there is a mutual exchange of sperm during copulation]
· the calcium or ‘love dart’ is fired into a partner after exchange of sperm
· hermaphroditic is found in younger snails producing sperm older switching to the production of egg
· the larval stage occurs only within the egg
· [M] body is divided into 3 regions
· 1- visceral mass
· 2- head-foot
· 3- mantle
· visceral mass:- contains digestive, excretory and reproductive systems and the heart
· head-foot:- is muscular, often provides the major mean of locomotion
· [for some groups this region is well defined. has sensory organs & brain]
· the mouth has radula:-  scrapes the food into small particles or drill through the shells of prey
· [M] are covered by a protective shell of calcium carbonate secreted by the mantle:- a folding of the body wall that may enclose the visceral mass	
· [defines a space the mantle cavity:- which houses the gills]
· cilia on the mantle and gills give a steady flow of water into the mantle cavity
· [M] have open circulatory system in which hemolymph:- blood like fluid leave the circulatory vessels and bathes tissues directly 
· [hemolymph pools in spaces called sinuses and then drains into vessels that carry it back to the heart]
· zygote of marine species develop into trochophore:- free swimming ciliated larvae
· this is typical of both phylum [M] and annelida
· in some [M] the trochophore develops into veliger:- a 2nd larval stage  before moving on to the adult stage
· squids and octopuses have no larval stage. eggs hatch into miniature replicated of the adult 
· phylum [M] includes 7 classes

Class Polyplacohora

· 600 species of chitons 
· are sedentary molluscs that graze on algae along rocky marine coasts 
· have a bilaterally symmetrical body 
· dorsal fin divided into eight plates [allow it to turn into irregularly shaped surfaces and to roll into a ball when disturbed or threatened]
· when exposed to strong wave action, uses the muscles of its broad foot to maintain a grip and the mantle’s edge functions to hold fast on the substrate 

Class Gastropoda

· snails and slugs are the largest group
· 40 000 species
· has a wide range of morphologies and lifestyles
· land species modified their mantle cavity. it functions as an air-breathing lung
· some snails
·  have the opening into the mantle cavity extended as a tubular siphon
· visceral mass are found in a coiled or cone-shaped shell
· that have undergone torsion to the right may exist a left handed shell
· (result is relocation of the mantle cavity to the anterior allowing the head and food to be withdrawn into the shell]
· the operculum:- is an 3-D disk of protein fortified with calcium that can be used to close the entrance of the shell 
· (permits the snail to survive unfavourable conditions)
· 
· Gastropods feed on 
· 1- algae 
· 2- vascular plants  
· 3- animal prey. 
· some are scavengers
· some are parasites
· most shelled species undergo torsion [twisting] during development 
· in some snails 
· some gastropods including
· 1- terrestrial slugs 
· 2- colourful nudibranchs [sea slugs]
· don’t have shells a condition that leaves them vulnerable to predators
· some consume cnidaria. then transfer undischarged nematocyst to  their dorsal surface where borrowed stinging capsules provided protection 
· gastropods have 
· 1- well developed nervous and sensory systems 
· 2- tentacles on the head [include chemical and touch receptor]
· 3- the eye [detect changes in light intensity but do not form images]
· the importance of the nervous system is illustrated by 
· some limpets Patella vulgaris
· 1- has a conical shell
· 2- lives on rocks in the sea shore zone
· during low tides it is exposed to the air. its foot and mucus secretion combine to fasten it closely to the rock
· during development the edges of its shell grow to accommodate the rocks irregularity increasing the protection after drying 
· as the rising tides cover the the limpet it moves about foraging and feeding on the algae
· an hour before the falling tides would once again expose it to dryness it returns to its precise location so that it can sela itself against exposure to air
· this involves not only precise navigation but also a sense of time attuned to the tides 
 
Class Bivalvia

· the 8000 species of clams scallops, oysters, and mussels
· are restricted to aquatic habitats
· are enclosed within a pair of shells hinged together dorsally by an elastic ligaments 
· contraction of the adductor muscles closes the shell and stretches the ligament 
· when the muscles relax the stretched ligament opens the shell 
· adult mussels and oysters are sessile and permanently attached to hard substrates
· many clams are mobile and use their muscular foot to burrow in sand or mud
· some bivalves such as young scallops, swim by rhythmically clapping their valves together forcing a current of water out of the mantle cavity 
· the scallops that we eat are the well developed adductor muscle
· beating of cilia on the gills and mantle carries water into the mantle cavity through the incurrent siphon  out through the excurrent siphon incurrent water carries dissolved oxygen and particulate food to the gills where oxygen is absorbed 
· mucus strands on the gills trap food which is then transported by cilia to palps where final scoring takes place acceptable bits are carried to the mouth the water carries away metabolic wastes and feces
· bivalves have 
· well developed nervous system
·  sensory organs that detect chemical touch and light and statocysts to sense their orientation. [when they encounter pollutants many bivalves stop pumping water and close their shells]
· have reduced had and lack a radula part of the mantle forms 2 tubes called siphons 
· when confronted by a predator some burrow into sediments or swim 

Class Cephalopoda

· the 600 living species of 
· 1- octopuses 
· 2- squids 
· 3- nautiluses 
· make up the class Cephalopoda:- are active marine predators & include the fastest and most intelligent invertebrates
· ammonites:- are well known fossil cephalopods
· cephalopods body has a fused 
· 1- head [comprises the mouth and eye]
· 2- foot
· ancestral foot forms a set of arms which are equipped with 
· 1- suction pads, 
· 2- adhesive structures 
· OR
· 3-  hooks
· cephalopods 
· 1- use their arms to capture prey and a pair of beaklike jaws to bite or crush it 
· 2- have a highly modified shell
· 3- are the only molluscs to have a closed circulatory system [the heart and accessory hearts speed the flow of hemolymph [fluid] through blood vessels and gills enhance the uptake of oxygen and release of carbon dioxide]
· 3- have larger brains than other molluscs and are more complex than any other invertebrate [giant nerve fibres connect the brain with the muscles of the mantle enabling quick response of food or danger]
· 4- eyes of cephalopods are similar to those of vertebrates [eye has arisen independently and represents an example of convergent evolution.]
· 5- are highly intelligent 
· 6- have separate sexes and elaborate courtship rituals
· 7- store sperm within the mantle cavity. use tentacle to transfer sperm into the female's mantle cavity where fertilization occurs
· 8- young hatch with adult body form 
· same basic plan for an eye has arisen independently in the cubozoan Cnidaria   
· some species use their radula to drill through the shells of other molluscs
· squids and cuttlefishes shell is reduced to a stiff internal support
· space [chambers] in the shell regulate the animal’s buoyancy
· only the chambered nautilus and its relatives have an external shell 
· species in Nautilus are cephalopods because the foot is modified in a way that is characteristic of the class
· they have a
·  retained an elegant chambered shell 
· a body plan that is very successful  
· essentially identical animals can be found among the cambrian fossils
· squids move by a kind of jet propulsion 
· when muscles in the mantle relax water enters the mantle cavity
· when they contract a jet of water is squeezed out through a funnel
· by manipulating the position of the mantle and funnel the animal can control the rate and direction of its locomotion
· while escaping many species simultaneously release a dark fluid [ink] that conceals their direction of movement
· many squids have photophores:- light emitting cells 
· octopuses and squids are able to change colour rapidly by chromatophores:- the migration of various pigment in special pigment cells 
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Class Oligochaeta

· most of the 3500 species of oligochaeta worms are terrestrial but restricted to moist habitats because they quickly dehydrate in dry air or soil
· the earthworms are nocturnal  
· they are important scavengers because
· 1- assist in mixing and aerating soil 
· 2- converting plant and animal debris to nutrients useful to plants
· aquatic species live in mud or detritus at the bottom of lakes and rivers 
· earthworms  
· have complex organ system 
· they sense light and touch  
· have moisture receptors:- an important adaptation in organisms that must stay wet to allow gas exchange across the skin 
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Introduction

· the 3 phyla in the protostome group Ecdysozoa all have an external cuticle secreted by epidermal cells
· the cuticle serves as protection from 
· 1- harsh environment mental conditions 
· 2- helps parasitic species resist host defences.
· 3- it also permits these animals to change the nature of the covering which is important if the life stages live in different environments
· many of these animals live in aquatic or moist terrestrial habitats a tough exoskeleton allows many particularly the insect to thrive on dry land 

Subphylum Hexapoda

· includes the class 
· 1- Insecta 
· 2- some other smaller classes
· insects are the most successful animals on earth 
· 1- occupy terrestrial and aquatic habitat
· 2- first animals to colonize terrestrial habitats [where most still live] 
· first insects fossils appeared after hexapods fossils from the Devonian 
· the class is divided into about 30 orders
· insect body plan includes 
· 1- the head, 
· 2- thorax 
· 3- abdomen 
· the head is equipped with 
· 1- multiple mouthparts 
· 2- a pair of compound eyes 
· 3- one pair of sensory antennae 
· the thorax has
·  3 pairs of walking legs and often one or two pairs of wings
· adult insects are the only invertebrates capable of flight 
· origin of wings is uncertain 
· the traditional view hold that they are new structures arising as outgrowths of the  body wall
· on the basis of both fossil and molecular evidence  the wings are derived from branched of a proximal (near the body) segment of the leg
· insects exchange gases through a specialized 1- tracheal system:- a branching network of tubules that carries oxygen from small opening in the exoskeleton to individual cells throughout the body 
· insects excrete nitrogenous wastes through specialized 2- Malpighian tubules:- that transport wastes to the digestive system for disposal with the feces
· the 2 organ system are examples of convergent evolution
· insects sensory systems are diverse and complex 
· a pair of image forming compound eyes many have
· 1- light sensing ocelli on their heads
· 2- many have hairs, sensitive to touch on their antennae legs and other regions of the body 
· chemical receptors common on the legs and feet allow the identification of food 
· many groups of insects have sound receptors to detect predators and potential mates
· insects mouthpart may be modified to reflect the nature of the food source
· the ancestral chewing mouth part has been modified this is the feeding process for grasshoppers
· the labrum:- is an anterior flaplike extension of the form of the head that covers the mouthpart [has sensory structures] 
· paired mandibles:- are chewing organs and behind those are paired maxillae:- [supplied with sense organs particularly on its palps(jointed projections)] which act to scoop the food 
· the most posterior is the labium:- representing a fused pair of appendages which is well supplied with sensory structures and palps 
· the mouth part represents three of the segments that form the insects head
· 
[bookmark: _GoBack]
