A is for Acoelomates:

The acoelomates are animals without a gut cavity.  They are the primitive flat worms.  This group includes the three classes of the phylum Plathyhelminthes (10,000) species: Class Turbella: swimming flatworms, Class Trematoda: flukes, and the Class Cetoda: tapeworms.  It also includes the Phylum Nemertinea (600 species of Proboscus worms) and the Phylum Acanthocephala (300 species of spiny-headed worms).

Many of the primitive worms in this group have become parasites.  Some have even lost their digestive systems and absorb food through their skin.  Spiny-headed worms and tapeworms are examples of parasites of this kind.

The flatworms have a body that is flattened and a digestive system like a jellyfish.  It has a single opening only (the mouth also serves as an anus).  The stomach is a digestive cavity with amoeba like cells that engulf any small food particles and digest them within the amoeboid cells.  Planarians are flatworms that have front and rear ends with a digestive opening in the middle of their underside.

The planarian has a tube like pharynx that breaks up food and sucks it in.  There is a pair of eyes on the head end that is connected with a small brain and nerve bundles that run along the underside of the animal with ladder like interconnections.  There is no circulatory system or respiratory system.  There is an excretory system and a reproductive system.

B is for Brachiopoda:

The phylum Brachiopoda (250 species of Lamp Shells) belongs to the “enterocoelomates.”  These are animals that have a gut cavity that is formed from pouches off of the primitive gut.  This group includes the lamp shells, arrowworms, beardworms, acornworms, echinoderms, and chordates.  The Brachiopods belong to a group called the “lophophorates” because to the special food-catching organ called a “lophophore” possessed by members of this group.

The Brachiopods are a very old group that was once much more abundant.  Lingula is often called a “living fossil.”  It 

has survived without much change, longer than almost any other kind of animal.  All Brachiopods live in salt water.  They look like clams but are not related to them.  A muscular stalk connects two shells and attaches the lamp shell to a rock.

The lamp shell has tentacle covered arms inside (a lophophore).  The tentacles are covered with cilia that create currents that aid in respiration and feeding.  

The lamp shells may be a transitional group.  The embryo begins mouth first like the insects and earthworms rather than anus first like other eneterocoelomates.  The ciliated tentacles are similar to those of the phronids in the lophophorate group.

The chordate and echinoderm embryos seem to develop in a way that is just the reverse of the earthworm embryo.

C is for Chordata:

The Chordata is the phylum that includes the Vertebrates (animals with backbones).  It is divided into three subgroups: Urochordata (tunicates), Cephalochordate (lancelets).  The members of this group have hollow nerve cords running up the back, some sort of support to this hollow nerve cord organized around an ancestral structure called the “notochord,” and paired gill slits.  These structures may be greatly modified during the development of the embryo as happens in humans.

Gill slits are openings in the throat area, which allows water taken into the throat to be expelled over gills, which remove exchange oxygen in the water for carbon dioxide.  

The nerve cord and notochord disappear in the adult in the tunicates.  The 2,000 species of tunicates (sea squirts) are found in salt water.  The young tunicate (the larva) is put together like a tadpole with a muscular tail and a nerve cord and a notochord to support it.  After swimming around for a few hours, this larva attaches its head end to a rock or a other object and develops a U-shaped body surrounded by a cellulose covering (tunic).

The tunicate has a body like a sack with an opening drawing in water and an opening pushing out water.  The water moving in has oxygen and food particles that are filtered out.  Water is passed over through the gill slits and out the other opening carrying waste particles and reproductive cells as it pass outside.

D is for Deuterostomes:

The development of the baby animal tells a lot about its evolutionary origins.  Higher animals can be divided into two groups.  Those with fertilized eggs (zygotes) that develop the basic body plan very early and those that develop the basic body plan in stages.  The first kind is called a determined or “mosaic” egg.  The second kind is called a “regulative” or undetermined egg.  In the first kind every cell is predetermined in what part of the body structure it will form.  In the second kind, the body plan emerges gradually as the result of the influence of regulator cells on neighboring structures.

The first kind of egg, the mosaic egg is associated with the insect and earthworm way of making and embryo, and the insect and earthworm way of making a body cavity (coelome).  The earthworms and insects and their relatives are called protostomes because the first opening to form in the embryo is the mouth.  Deutrostomes, the echinoderms and chordates and their relatives, not only have undetermined and regulative eggs, they also make the second opening the mouth and form the coelome from pockets that develop from the gut (enterocoelomates).

The fertilized egg divides into a ball of cells called a “blastula.”  In deutrostomes the blastula is hollow.  Cells move inward at the blastopore.  The cells on the outside form the “ectoderm.”  The cells that move inward will form the “endoderm.”  Pouches develop off of the internal cavity that forms the “mesoderm” and the coelome.

E is for Echinoderm:

The phylum Echinodermata includes 6,000 species in five classes: Asteroidea (Starfish), Ophiuroidea (Brittle Stars), Echinoidea (Sea Urchins and Sand Dollars), Holothuroidea (Sea Cucumbers), Crinoidea (Sea Lilies, Feather Stars). It is limited to salt water.  These animals have a unique system for movement called a water-vascular system that allows them to move on hundreds of “tube feet.”

The Echinoderms have the radial symmetry of a wheel.  Their larval forms are similar to those of the Hemichordata (Acorn Worms) and have the bilateral (side to side) symmetry characteristic of creates like worms.

The skeleton is an internal skeleton (endoskeleton) made of calcium compounds (as in the vertebrates).  However, this skeleton is made of small flat plates and is just underneath the skin.  The internal body cavity communicates with the surface through tiny protrusions through the skeleton called “skin gills.”  Small pincers called “pedicellariae” on the surface of the skin protect it from small animals.

The water-vascular system draws water in through the madereporite.  Ducts from the maderoporite connect with radial canals and tube feet with muscular sacks called “ampulla.”

The mouth of a starfish is on the underside in the center of the body.  There is a small anus on the upper surface.  The stomach has pairs of digestive glands.  There is no brain.

F is for Forms:

Animals can be grouped on the existence of wheel like symmetry (radial) or side to side symmetry (bilateral).

Animals with radial symmetry include the jellyfishes, sea anemones, corals, starfish, and sea urchins.  The jellyfish, sea anemones, and corals all belong to the phylum Cnidaria (Coelenterata).  The starfish and sea urchins are examples of the Echinodermata.

Animals with bilateral symmetry include the flat, round, and segmented worms, the arthropods, the mollusks, and the vertebrates.

Animals can be classified based on whether their hard parts are external (exoskeleton) or internal (endoskeleton).  Examples of exoskeletons include the cnidarians, mollusks, and arthropods (insects and relatives).  Examples of endoskeletons are the echinoderms and the chordates.

There are three important embryonic tissues in animals: ectoderm, endoderm, and mesoderm.  The way that the mesoderm forms and the nature of the body cavity (coelome) associated with it are used to classify animals.

Sponges lack mesoderm and produce jelly and intracellular skeletal elements called “spicules.”  The Cnidarians have no mesoderm.  Instead there is a jellylike layer of with a simple net of nerves within it.  In acoelmates there is no body cavity and the mesoderm forms from the ectoderm.  In pseudocoelomates there is a primitive body cavity

G is for Gills:

Gill slits appear to be a primitive characteristic in the deuterostomes.  The phylum Hemichordata consists of 100 species of arrow worms that live in ocean sand and mud.  This primitive deuterostome has many pairs of gill slits behind a proboscis used in burrowing.  

Gills are also found in the aquatic members of the phylum Chordata.  In terrestrial vertebrates, gill slits appear in the embryo and then develop into other structures.

The presence of gills in the Hemichordata links this group to the Chordata.  The embryology of the Hemichordata is more like that of the Echinodermata.  Division of the fertilized egg produces a hollow blastula which bends inward at a blastopore which will become the anus.  A coelome buds off the internal archenterons to form the coelomic cavity of the proboscis.  This will further bud to produce the coelomic cavities of the collar and trunk.

The embryo may form a free swimming lava that is very similar to that found in the echinoderms.  The formation of the coelome is similar to animals in the lophophorate group because of the division of the coelome into three parts.  In addition the more primitive pterobranch group has tentacle development in the collar region below the proboscis that may be ancestral to the water-vascular system in the echindoderms and may be related to the lophophore.

Some arrow worms consume sand and mud.

H is for Hydra:

The Hydrozoa is one of the classes of the Cnidaria.  They are abundant in salt water, but several forms are found in fresh water.

The cnidarians are also known as coelenterates.  They have radial symmetry.  There is a digestive cavity that has a mouth but no anus.  Tentacles surround the mouth.  There are stinging cells located on the tentacles.  The outer ectodermic layer has various kinds of sensory cells.  The inner endoderm has special amoeba like digestive cells.  The mesoglea between these layers has a simple nerve net within it.

The coelenterate embryo develops into a planula larva that swims by means of a covering of cilia.  The lava either settles down and becomes attached to some object as a sack like polyp or changes into a jellyfish like medusa.  The Hydrozoa alternate between polyp and medusa stages in their life cycle. In Obelia, the larva develops into a colony of polyps that produce medusa by budding.

In the Scyphozoa (jellyfishes), the medusa stage is dominant.  In the Anthozoa (sea anemones and corals), the polyp stage is dominant.

The Ctenopora is a phylum with 100 species of radially symmetrical  Comb Jellies.  These animals have a jelly like mesoglea.  The digestive cavity has eight pouches.  There are eight nerve cords under eight rows of comb plates.

I is for Insect:

The insects belong to the phylum Arthropoda.  The Arthropoda has over 1,000,000 species.  Most of these are insects.  The Arthropoda is divided into 7 classes: Onychophora (Peripatus), Crustacea (shrimps, lobsters, crabs, barnacles), Insecta (insects), Chilopoda (centipedes), Diplopoda (millipedes), Arachnida (spiders, scorpions, mites, ticks), Merostomata (horseshoe crabs).  Insects are classified in some 20 orders and adapted to many ways of life.

The segmented body plan of the arthropods is related to the segmented body plan of annelid worms.  Yet, the arthropods are segmented in a very different way.  The chitin containing external skeleton of the arthropod is divided into head, thorax, and abdomen.  Simple and compound eyes and various appendages may be present on the head.  The first and last sections of the gut are lined with chitin.  There is a simple heart and open circulatory system in the back area and a nerve chord on the belly side.

Special tubes or gills may be used for breathing. Peripatus breathes with tracheal tubes like those in insects and has a single vessel running down the back to its circulatory system like that in insects.  Yet, its excretory system and its head show similarities with the annelids (segmented worms).  Its fleshy unjointed legs are like those in annelids, but have arthropod like claws.  Peripatus seems to represent an early stage in the development of the arthropoda, showing the annelid origin of the arthropods.

J is for Jellyfish:

The jellyfish belong to the class Scyphozoa.  The medusae stage is dominant in this class.  Some medusae may measure 2 meters in diameter.  There are 200 species of Scyphozoa.  They are found at all latitudes.  There are deep sea forms.

There are four to eight arms about the mouth.  Sometimes there are tentacles bearing stinging nematocyts.  The mesoglea is extensive and contains amoeba like cells.

Adults feed on various small animals.  Although jellyfish feed on fish, some fish larva use jellyfish for protection.  Some species have flagella that sweep food to the oral arms.  The arms may have grooves with flagella that sweep food to the mouth.  Some species have symbiotic algae in the mesoglea.

Complex eyes with a lens and retina are found in some jellyfish along with other sensory structures.

The fertilized egg divides to form a hollow blastula that invaginates to form a planula larva.  It attaches to an object and forms a hydra like structure that forms medusae.

The related Anthozoa has over 6000 species of sea anemones, corals, and sea fans.  Sea anemones are large heavy polyps.  Sea anemones are particularly abundant in tropical waters where they attach to rocks and shells or burrow in mud or sand. Stony corals are close relatives.

K is for Kinorhyncha:

The Kinorhyncha are marine worms within the pseudocoelomates.  The pseudocoelomates have a mesoderm that comes from ectoderm, but the mesoderm is not consistently developed and does not line the body cavity.  Therefore this group does not have a true coelome (body cavity).  Sometimes the adults in this group loose the membranes that divide one cell from another.

The pseudocoelomates include the following groups: phylum Rotifera (1,500 species of microscopic rotifers), phylum Nematoda (10,000 species of roundworms), phylum Nematomorpha (80 species of hairworms), phylum Gastrotricha (200 species of microscopic marine and freshwater animals that move by cilia), phylum Priapulida (3 species of thick bodied marine worms), phylum Entoprocta (microscopic sessile encrusting animals).

The Kinorhyncha are 100 marine animals less than 1 mm long.  The body is covered by a segmented cuticle of plates bearing movable hollow spines.  The mouth is at the end of a protusible cone that is surrounded by spines.  The head can be withdrawn.  The body wall of the kinorhynchs is like that of gastrotrichs and rotifers.

Kinorhynchs move by burrowing in mud and silt through movements involving the extension and retraction of the head.  They feed on diatoms.  There are cuticle lined foreguts and hindguts.  A nerve ring around the pharynx functions as a brain.

L is for Lophophorate:

The members of the lophophorates have a food gathering structure called a lophophore.  The lophophore is a circular or horseshoe-shaped organ developed from the body wall. It has tentacles covered with cilia that develop from the coelom.  These tentacles surround the mouth.  The cilia create currents of water that drive microscopic animals and plants to the mouth.

Lophorates have a divided coelome like that found in the deuterostomes, yet they have a protostome embryology.  Members of this group tend to have sessile (attached to a rock, etc.) life style.  The head is reduced, the digestive tract is U-shaped, and the sessile body tends to secrete some kind of covering in a manner similar to that found in the tunicates in the Chordata.

The phylum Phoronida consists of two genera and 10 species of worms that are found in tubes in sand or attached to rocks.  The long body has no appendages except for the lophophore.  The lophophore has two ridges with a number of hollow tentacles.  There is a nerve ring at the base of the lophophore.  The phoronids often show the radial division (cleavage) of the egg that characterizes deuterostome.

The phylum Bryozoa (Ectoprocta) has 4000 species of colonial and sessile animals.  The individual animals are tiny in size and produce box like vases of chitin and lime.  There is often a lid to close the box when the lophophore is withdrawn.

M is for Mollusca (Mollusks):

The Mollusca is a phylum with over 100,000 species.  It is second only to the Arthropoda in importance.  Mollusca is confined to salt water with the exception of some clams and snails.  It has five classes: Amphineura (chitons), Scaphopoda (tooth shells), Gastropoda (snails, slugs, whelks), Pelecypoda (clams, mussels), Cephalopoda (squids, octopuses, nautiluses).  This successful phylum includes the largest invertebrate animals: 50 ft long giant squids.

The body of the mollusk is characterized by a mantle that secretes a shell made of lime.  A muscular foot is often used for movement. The larva is of the “trochophore” type.

The genus Neopilina is found in deep waters.  It is found in fossils from 500 million year old rock strata and is believed to represent types that were ancestral to both chitons and snails.  The chitons are also a primitive group with a flattened body and a broad foot that adheres to rocks.  There are around 600 species and fossil species going back to the time of fossil Neopilina.  The shells of chitons are divided into eight plates.

The Pelecypoda are also known as Bivalvia (Bivalves) or Lamellibranchia.  They include clams, oysters, and mussels.  They have a sell with two valves and a hinge that closes them and a hatchet like foot within the shell.  There is a large mantle cavity and large gills that collect food as well as exchange gasses.

N is for Nudibranchs:

Nudibranchs are also known as sea slugs.  They are examples of Gastropods (snail order) that lack a shell.  There are some 40,000 species of gastropods.  With the exception of the nudibranchs and slugs there is a single shell.

Abalones have cup-shaped shells.  Keyhole Limpets have conical shells.  Top shells are cone shaped with a pearly interior.  Turban shells have twisted shells. Periwinkles are shore-dwelling snails.  Chink Shells are periwinkles with thin shells.  Screw Shells have elongate whorled shells.

Other kinds of gastopods include the Worm Shells, Horn Shells, Wentletraps, and Boat Shells.  Miniature Cowries have shells with ribs and wrinkles.  Cowries have bright colored polished shells.  Moon Shells are polished and smooth.  Rock Shells are thick and spiny.  Dove shells are small and colorful.  Whelks have large thick shells.  Dog Whelks have shells with pointed spires.  Olive shells are cylindrical in shape.  Cone Shells are patterned in various colors.  Auger Shells are slender.  Turret Shells are very ornate.  Bubble Shells have thin shells. Pyrams have a conical polished-white shell.

Nudibranchs and Sea Slugs are gastropods that lack shells have a circle of gills (branchial plumes).  The Polycerids are sluglike.  The Aeolidrids have a broad depressed body.  Other kinds of nudibranchs include the Okenids, Dendrodorids, and Dorises.

O is for Ocean:

Numerous groups of marine invertebrates can be found in the ocean at various depths.  Sponges are the most primitive of the multicellular animals and show greater plasticity of form than any other group.  Sponges are classified according to the nature of the skeleton.  The class Calcarea contains the calcareous sponges.  The class Demospongiae contains the siliceous and horny sponges.

Important groups in the Cnidaria are the hydroids, jellyfish, sea pens, sea anemones, corals, and sea pansies.

Comb Jellies belong to the Ctenophoa, Flatworms to the Platyhelminthes, Ribbon Worms to the Nemertea, Entoprocts to the Entoprocta, Moss Animals to the Bryozoa, Lamp Shells to the Brachiopoda, Tube-Dwelling Worms to the Phoronida.

Starfish, Brittle Stars, Sea Urchins, Sand Dollars, Sea Cucumbers, and Echinoid Sea Slugs to the Echinodermata. Segmented Worms, Clam Worms, and Lugworms belong to the Annelida. Sipunculid Worms belong to the Sipuncula. Echiuran Worms belong to the Echiura.

Marine going arthropoda include the Crustaceans: Stalked Barnacles, Acorn Barnacles, Isopods, Amphipods, Sand Fleas, Beach Hoppers, Skeleton Shrimp, Pistol Shrimp, Black-Tailed Shrimp, Lobsters, Pink Shrimp, Mud Shrimp, Umbrella Crabs, Sand Crabs, Shore Crabs, etc.

Tunicates, Sea Vases, and Sea Pork are chordates. 

P is for Protostomes:

The protostomes form their mouth from the area associated with the blastopore.  This region becomes the anus in deuterostomes.  In most protostomes, the fertilized egg divides (cleaves) in a spiral pattern.  Each cell is determined in its later development by its place it the cleavage pattern.  In deuterostomes the cleavage is radial and indeterminate.  Some variation from these distinctions seems to be associated with the lophophorates, a group that may be transitional between the protostomes and the deuterostomes.

Phyla included in the protostomes include the Pogonophora. These are animals of deep water.  They live in tubes of secreted chitin.  No mouth or digestive system has been found.  Segmentation shows some relationship to the annelids.  

The sipunculans (Sipuncula: Peanut Worms) are 300 species of marine worms that live in the sand and mud of shallow waters.  The body wall shows similarities with the annelids.  The phylum Echiura consists of burrowing marine worms with similarities to the sipunculans and annelids.  The phylum Priapulia consists of nine species of wormlike animals with affinities to the aschelminth phyla.

The Tardigrada (Water Bears) are tiny animals with apparent affinities to the aschelminth phyla.  The Pentastomida (Linguatulida: Tongue Worms) are 90 species of parasitic worms related to the arthropods.

Q is for Quill Worm:

The Quill Worms are annelid worms found along the North American shores of the Atlantic Ocean.  The Quill Worm produces a tube that lies on the surface.  It belongs to the tube-dwelling polychaete group of the phylum Annelida.

The phylum Annelida is made up of the segmented worms.  These animals are protostomes with a true coelome.  They belong to the “schizocoelomate” group in which the coelome forms by the division of the mesoderm.  Members of the schizocelomates have a larva of the “trochophore” type.

Annelids are divided into many segments that are separated by partitions made of membrane.  Many of these segments are very much alike.  The larval stage of annelids is a trochophore.  The first three segments of an annelid form the head.  There is an alimentary tract that ends in the last segment.  The nervous system consists of a ring around the pharynx, which serves as a brain, and a ladder like system of nerve tissue that runs up the belly side (ventral) of the worm. The circulatory system is formed of blood vessel that carry the blood forward up the back and toward the hind end on the belly side.

The polychaeta are the largest and most primitive group in the phylum.  Some swim free and others burrow or form tubes in mud or sand.  The class Hirudinea includes the leaches.  The class Oligocheta includes the earthworms.

The class Archiannelida includes simple ciliated worms.

R is for Reef:

Coral reefs are formed from a diverse assemblage of animals and plants, which build up deposits of calcium carbonate.  Coral reefs are found in shallow water.  Reef forming coral animals contain algae (zooxanthellae) that supply them with food made with light energy through photosynthesis.  They do not live deeper than the depth of penetration by the light. 

Corals require clear water that allows the light to reach them.  They require warm water and are only found in the Caribbean and tropical areas of the Indian and Pacific Oceans.  The greatest diversity of corals is found near the equator.

Corals belong to the Cnidaria, class Anthozoa.  Sea anemones also belong to this group.  The stony (scleractinian) corals are closely related to the sea anemones.  However, these corals produce a skeleton of calcium carbonate.  Most of these are small and grow in colonies.  The individual polyps are usually only a couple of millimeters across.  Even so the whole colony may be very large.  The main difference between corals and sea anemones is that sea anemones have a cilia covered groove called a “siphonoglyph” that is lacking in the corals.  

The coral polyps secret a skeletal cup of calcium carbonate.  The polyps can retract into this cup where they are somewhat protected from predators.  Some corals form flat or rounded structures.  Some are upright and branched.

S is for Schizocoelomates:

The Schizocoelomates are the most important group of protostomes.  They have a trochophore-like larva and a coelome, which forms from the splitting of the mesoderm.

This phylum includes the annelids and arthropods that have segmented bodies and the mollusk that appear to have evolved from segmented ancestors.

Important phyla in this group include 2,500 species of Ectoprocta.  These are tiny animals in fresh and salt water that form colonies attached to rocks and seaweed.  Ectoprocts have a true coelome and an anus that opens outside of a ring of tentacles.  The animals secrete a cup of chitin or calcium carbonate.

There are 15 species of Phoronidea, wormlike creatures that dwell in tubes in the sand or mud with a U shaped digestive tract.

There are 300 species of Sipunculoidea.  These are little flask shaped creatures in the mud of shallow marine areas.  The head end has ciliated tentacles with a mouth leading to a U shaped digestive tract.

There are 60 species of worm like Echiuroidea.  There is a mucus-secreting proboscis on the head end and a mouth just below the proboscis.  Also included in the schizocoelomates are 100,000 species of Mollusca, 10,000 species of Annelida, and 1 million species of Arthropoda.

T is for Types:

The phylum with the greatest number of different types, or species is the Arthropoda.  The Arthropoda is divided into two great groups, those with mandibles (jaws) and antennae next to the mouth and those with pedipalps and chelicerae.  The manibulate arthropods include the insects and crustacea.  

The Myriapods have a small head with antennae and jaws, a long trunk with many feet.  The brain is on the backside and connects to a chain of nerve centers on the belly side.  There is a long tube on the backside that functions as a heart.  Respiration is by a system of air ducts (trachea) that open to the outside through little portholes called spiracles.

The excretory systems is formed of the malpighian tubules found in insects.  There are two classes of Myriapods, the slow moving vegetarian Diplopoda (millipedes) and the predacious poisonous Chilopoda (centipedes).

Insects appear to have evolved from millipede-like origins through neoteny (a larval stage becomes the adult).  Insects have three pairs of legs when adult.  They include the following orders: Proturiformes, Collemboliformes (springtails), Thysanuriformes (silverfish), Orthopteriformes (grasshoppers, cockroaches), Isopteriformes (termites), Odonatiformes (dragonflies), Ephemeriformes (mayflies), Homopteriformes (aphids, scale), Hemipteriformes (bugs), Anopluriformes (lice), Mallophagiformes (bird lice), Thyanopteriormes (thrips), Coleopteriformes (beetles), Lepidopteriformes (butterflies).

U is for Uca:

Uca is the fiddler crab genus (a form of decapod).  Fiddler crabs are examples of the gill-breathing mandibulate arthropods that belong to the largely aquatic Class Crustacea.  The crustaceans show many relationships to the polychaete annelids.

The branchiopods have thin appendages that serve for swimming and breathing.  Fairy shrimp, brine shrimp, and water fleas (Daphnia) belong to this subclass.  The ostracods are called “seed shrimps” because they resemble a seed when their hinged carapace is closed.

The copepods fill the insect niche in ocean food chains.  In some species the long antennae are used for propulsion.  The cirripedes (barnacles) have a free-swimming nauplius larva like that found in other crustaceans.  The larva attaches itself to a rock (or other object) and forms a calcareous shell.

The malocostracans have five fused head segments, eight thoracic segments, and six abdominal segments.  This group includes the mysids, amphipods, isopods, euphausids, and decapods.  The mysids are small shrimp-like marine animals.  The amphipods are small creatures that are common in masses of seaweed.  The isopods are flattened in the opposite plane from the amphipods.  Their terrestrial forms are known as “sow bugs” or “pill bugs.”

Euphausid shrimp are very important in deep-water food chains.  The decapods include crabs, lobsters, and crayfish.

V is for Valve:

The valve is the shell of a mollusk.  A bivalve is a mollusk with two shells joined by a hinge as in a clam.

The nautilus group has a single chambered shell that grows as the mollusk grows.  It has many fossil representatives but only one living genus.  Its relatives in the class Cephalopoda either have no valve at all, as in the octopus, or one that is reduced to an internal “pen” as in the Squid.  Giant squid attain body lengths of twenty feet with tentacles thirty feet long.

The tusk shells (Class Scaphopoda) have a tube like valve from which a knob-like foot emerges along with tentacles.  The gastropods (snails) often have a coiled shell (valve).

Gastropods can be divided into three orders.  The Prosobranchiformes (proso=front + branchia=gills) have the gills in the anterior (front) part of the body.  These include the conchs, cowries, periwinkles, abalones, and limpets.

Ophisthobranchiformes (opistho=back + branchia = gill)

Includes the sea hares, sea butterflies, and nudibranchs.

The Pulmonatiformes (pulmonis = lung) contains fresh water and terrestrial snails and slugs.

Clams are bivalves.  They have two shells joined by a hinge. The bivalves belong to the Class Pelecypoda, which includes oysters and scallops.  Many pelecypods are males when small and turn into females as they grow.

W is for Worms:

Wormlike creatures are a common form in the animal kingdom.  Some speculate that the flatworms evolved from one celled ciliates that have many nuclei and simply began forming cell walls between the separate nuclei giving rise to the marine acoelous turbellarian flatworms.

Flatworms (Plathyhelminthes) are divided into three classes: free living turbellarians, parasitic trematodes (flukes) and cestodes (tapeworms).  The turbellarians are divided into the acoelous group that has no gut cavity.  The rhaddoceols have a straight shaped gut.  The alloeocoels have an irregular shaped gut.  The triclads have a three-branched gut.  This group includes the planaria worm.  The polyclads are marine worms with a many-branched gut.

Some speculate that the coelenterates (cnidarians) are flatworms that developed radial symmetry.  The nemertines are marine worms that are sometimes included with the

Flatworms.

True worms have a tube within a tube body plan with a mouth and an anus to begin and end the internal tube.  The most primitive worms with this body plan are the round worms (Aschelminthes or ascus = sac + helminthos = worm, which includes nematodes, nematomorphs, rotifers, gastrotrichs, kinorhynchs, and priapulids).  However, the round worms do not have a true body cavity (coelome).  The annelida, segmented worms, have a body cavity that is a true coelome.  They are ancestors of many higher forms.

X is for Xiphosura:

Xiphosura is also known as Limulus (horseshoe crab).  Horseshoe crabs lack jaws (mandibles).  Like other jawless arthopoda, they have chelicerae instead and lack antennae.  The chelicerate arthropods appear to have evolved to live on liquid food.  There are four pairs of legs and a pair of palps.  The closest relatives to Xiphosura are the nine-foot long fossil sea scorpions that became extinct hundreds of millions of years ago.

Distant living relatives include the sea-spiders (Pycnogonida).  They are small creatures that crawl on the bottom from the tideline to the abyssal depths.  The giant sea-spider (Colessendeis) is found at depths of a mile or more.

The Arachnida includes the Order Araneae (spiders), Order Scorpiones (scorpions), the Order Acarina (ticks and mites), Opilionies (daddy longlegs), Solifuges (wind scorpions), Pseudoscopriones (pseudoscorpions), Ricinulei, Amblypygi, Schizomida, Uropygi, and the Palpigradi. 

There are 32,000 species of spiders in the Order Araneae.  The primitive Asian myglomorph spiders belong to the Mesothelae.  Tarantulas and trap-door spiders belong to the Mygalomorphae.  Most spiders belong to the Araneomorphae.  Some of the more common families are the Pholcidae (long-legged cobweb spinners), Araneidae (orb-weavers), Linyphiidae (sheet-web spiders), Agelenidae (funnel-web spiders), Lygosidae (wolf spiders). 

Y is for Young:

The key to understanding the relationship of animals is often found in examination of the young.  Neoteny, the development of adult characteristics in a youthful, or larval stage, is a method of developing adaptations frequently found in animal evolution.  It has apparently been important in the development of modern humans (we are neotenous apes, more like baby than adult apes).

The study of the development of the embryo show major differences in animals.  One great group forms its mouth from the first opening in the primitive embryo.  Divides in a spiral manner.  Each resulting cell seems to have a predetermined fate in the developing embryo.  This group is called the protostomes and is characterized by a trochophore larva.

The deuterostomes use the first embryonic opening as a anus.  They cleave in a radial manner and the embryonic cells are indeterminate.  The vertebrates seem to have developed from a larval form of the deuterostomes in the tunicate group.  The echinoderm larva seems to have become attached and developed coelomic tentacles that evolved into tube feet.

Deuterostomes may have developed from an inversion of the development of the trochophore larva that is the ancestral juvenile form of protostomes such as mollusks, arthropods, and annelids.  Flatworms may be the ancestors of both ctenophores (through their larva) and Cnidarians.

Z is for Zoology:

Zoology used to include the study of one celled animals called “protozoa.”  These one celled creatures were classified according to the means they used to move.  The sarcodina moved like an amoeba (by pseudopods).  The flagellata moved by whip like flagella.  The ciliata moved by cilia, as in Paramecium.  The sporozoans were parasites without locomotion.  A group of ciliates with tentacles was called the “Suctoria.”

Today these one celled organisms are usually grouped with the one celled plants (algae) in the Kingdom Protista.  The most primitive animals are the phylum Porifera (sponges) that have radial symmetry or no symmetry at all.  The sponge embryo divides into a ball of cells that forms a primitive blastula that begins to invaginate.  The embryo turns inside out at this point in a way similar to a Volvox colony.  It is difficult to determine from this primitive embryology the actual affinities of the poriferans.

It is possible that animals evolved from a colonial protozoan like volvox.  It is also possible they evolved from ciliates that became cellular flatworms.  It is possible that flatworms are the ancestors of ctenophores through a neotenous development of their larval stage and of coelenterates through a tendency toward radial symmetry.

Primitive chordates, annelids, echinoderms, and various minor protosome and deuterostome groups may have evolved from inversions of some primitive larval forms.

