MOLLUSCA

What characteristics distinguish phylum Mollusca?

(a) The body is soft and unsegmented (Fig. 13. la and b), consisting of a foot, a visceral hump, and a mantle: (1) The muscularfoot is variously adapted for creeping or burrowing and in most classes is a part of a head-foot complex.  In its most primitive version, the foot is a flat, ventral sheet on which the animal glides by ciliary action or creeps by waves of muscular contraction, secreting mucus for adhesion.  It may also form a suction disc for anchorage against surf action.  In bivalves and scaphopods, the foot is modified into a bladelike or conical digging structure and is extended by hydrostatic pressure but retracted by muscles.  In cephalopods (octopus, squid, etc.), it is subdivided into a number of sucker-bearing tentacles and a funnel-like siphon for propulsion.  The head lies anterior to the foot and is more or less well developed.  It contains the mouth and oral structures and may bear sensory tentacles and eyes. (2) The visceral hump contains the internal organs and lies dorsal to the head-foot complex. (3) The mantle covers the visceral hump like a cloak and serves for respiration and shell production.  The outer surface of the mantle secretes the shell, adding to its thickness and circumference throughout life.  The inner surface is elaborated into gills (ctenidia) or a lung.  By cilia or muscular pumping, the mantle maintains a flow of water through the mantle cavity, as needed for gaseous exchange and filter feeding, as well as flushing away of wastes.  The gill cilia of bivalves are also adapted to carry food toward the mouth along special grooves.  Jet propulsion by cephalopods is accomplished by muscular pulsations of the mantle that force water out of the mantle cavity through the siphon.  The mantle also contains numerous sensory receptors, especially along its edge.  Some mollusks can expand their mantle to cover the shell, exposing a slimy surface that deters predatory attacks by starfish.

(b)
A shell of calcium carbonate is usually present, ordinarily covered by an organic periostracum made of conchiolin, protein "tanned" by quinones.  The shell may consist of one, two, or eight valves.  Its outer calcareous layer is made up of vertical prismatic crystals of calcium carbonate (calcite) bound together by a thin proteinaceous matrix.  The inner layer consists of very thin lamellae of calcium carbonate in the form of calcite, aragonite, or both, deposited over a thin organic matrix.  Shells with the most spectacular nacreous linings may have up to 500 aragonite lamellae per millimeter of thickness.  The periostracum is particularly- thick in freshwater mollusks, protecting the limy part of the shell from erosion by acids, which may accumulate from decaying vegetation.  Mollusks with external shells can usually withdraw entirely into them and may have an organic or calcareous trapdoor (operculum) to seal the aperture, protecting them from dehydration and certain predators.  The snail that carries the blood fluke Schistosoma japonicum is operculate and can survive the dry season nicely, making this fluke species particularly diffl6ult to control.  Certain cephalopods have shells adapted for buoyancy regulation, such as the gas-filled chambered extemal shells of nautiloids and extinct ammonites; the coiled, chambered internal shell of the small, deep-sea, squidlike Spirula; and the cuttlebone of Sepia, which is divided by numerous thin septa into narrow spaces filled with fluid and gas, mainly nitrogen.

(c)
A radula is present in the buccal cavities of all mollusks except bivalves.  This unique feeding device consists of a long, chitinous ribbon set with many rows of recurved chitinous teeth; the ribbon passes over a cartilaginous odontophore, which can be protruded from the mouth by muscular action or withdrawn into a ventral evagination of the buccal cavity known as the radula sac (Fig. 13. 1 c).  The radula itself is pulled forward and backward over the odonotophore by special radulatory protractor and retractor muscles, producing a scraping action variously employed for rasping vegetation or flesh, for drilling holes through the shells of other mollusks, and even for excavating living spaces in rocks.  Wom teeth are constantly replaced, at a rate of 1-5 rows per day, by growth from within the- radula sac.  In Conus a single venom-charged radula tooth is slid to the end of the proboscis, where it can be jabbed into the prey like a harpoon head and then left behind in the wound and replaced by another before the next attack.

(d)
A patch of sensory epithelium known as an osphradium is sometimes found on the posterioredge of the gill membranes, where it is thought to monitor water quality, allowing the mollusk to stop circulating water through its mantle cavity when silt becomes excessive.  Although osphradia occur only in bivalves and many gastropods, their occurrence in two such different classes of mollusks suggests that they represent an ancestral feature, unique to this phylum.

(e)
A ciliated style sac that opens off the stomach of most bivalves and many gastropods serves to produce and rotate a mucous mass, sometimes solidified into a crystalline style, that acts like a reel to draw in through the esophagus a food-laden string of mucus.  Although not present in all molluscan classes, its occurrence in these two diverse groups marks it as an ancestral feature unique to phylum Mollusca.

(f)
Most molluscan classes have a unique posttrochophore larva known as a veliger, which possesses an expanded membrane (velum) used in swimming (Fig. 13.2).

What are some additional characteristics of mollusks?

(a)
The molluscan digestive tract is complete, muscular, and regionalized, with an expanded stomach and lengthy intestine containing ciliary tracts for sorting particles.  It receives the ducts of several glands, usually including salivary glands that produce enzymes for extracellular digestion and a major digestive gland off the stomach that may secrete additional extracellular enzymes or digest particles intracelfularly, or do both.  The anus opens into the mantle cavity.

(b)
Except in cephalopods, the circulatory system is open, and the heart has two posterior chambers (atria, or auricles) which collect blood from the gills and one anterior pumping chamber (ventricle) which expels blood into arteries.  The arteries disgorge into expanded tissue spaces, so that the body cavity is a hemocoel.  The true coelom is restricted to a pericardial cavity in which the heart lies.  The blood contains amoebocytes, and a copper-based respiratory pigment, hemoc.vanin, is dissolved in the plasma.  Hemocyanin is pale greenish blue when oxygenated and colorless when deoxygenated.

(c)
The pericardial coelom that surrounds the heart collects wastes by filtration through the heart wall and from glandular cells in the pericardial membrane: These wastes are removed by way of metanephridia with ciliated funnels that primitively open directly into the pericardial space.  Each metanephridium is expanded into a sac with greatly convoluted walls, providing much surface area for tubular secretion and reabsorption.  From this sac a urinary duct (ureter) leads to a nephridiopore that primitively opens at the rear of the mantle cavity.  A single metanephridium, or one, two, or six pairs, may be present.

(d)
The basic pattern of the molluscan nervous system includes a ganglionic nerve ng around the esophagus; this nerve ring gives off a subepidermal plexus and two pairs of longitudinal nerve cords: a ventral (pedal) pair to the foot and a somewhat more dorsal (visceral) pair to the internal organs.  Paired cerebral, pedal, visceral, and pleural ganglia typically occur, tending to be concentrated in the nerve ring of cephalopods and gastropods.

(f)
Most mollusks are dioecious, the main exceptions being a number of gastropods that are simultaneous or protandrous hermaphrodites.  In the more primitive mollusks, one pair of gonads occurs dorsolaterally on each side of the pericardial coelom, and the gametes are shed into the coelom and pass to the exterior by way of the nephridial ducts, but various modifications and accessory reproductive structures occur in more advanced mollusks.  Fertilization may be internal or external, cleavage is spiral and determinate, and most marine species except cephalopods have a trochophore larva that develops into a free-swimming veliger.

