ANNELIDA

What are the major taxonomic subdivisions of phylum annelida?

Although oligochactes and leeches are sometimes grouped together into one class, Clitellata, by virtue of possessing a clitellum, most zoologists consider them different enough to be placed in separate classes, Oligochaeta and Hirudinea (Table 14. 1).  Class Polychaeta, which is considered ancestral to the other annelidan classes, is also the most diverse.

Table 14.1 Some Major Taxonomic Subdivisions of Phylum Annelida

Phylum Annelida

Class Polychaeta

Subclass Errantia

Subclass Sedentaria

Subclass Archiannelida

Class Oligochaeta

Order Lumbriculidal

Order Tubificida                 differentiated on the basis of their reproductive systems

Order Haplotaxida

Class Hirudinea

Order Acanthobdellida

Order Rhynchobdellida 
         differentiated on the basis of their feeding apparatus

Order Gnathobdellida

Order Pharyngobdellida

What are the general characteristics of polychaetes?

Class Polychaeta ("many hairs") includes over 8000 species of mostly marine annelids that are externally and intemally segmented; they usually have a trochophore larva, parapodia, bundles of numerous, long setae, and well-developed heads bearing eyes and sensory tentacles, palps, or radioles (Fig. 14.4a). They are mainly dioecious, with transitory gonads and epitokous reproductive forms.

What characterizes members of subclass Errantia?

Subclass Errantia includes the errant (wandering) polychaetes that seldom inhabit tubes or permanent burrows but, instead, usually swim, crawl, or tunnel actively.  Their heads and sensory structures are particularly well developed, and a protrusible pharynx armed with jaws or teeth is used for getting food (Fig. 14.4b). Most are predaceous.  Their trunk segments are similar, and each is provided with a pair of well-developed locomotory parapodia.  There are a number of families of errant polychaetes, including:

(a)
Sea mice (family Aphroditidae), with heavy oval bodies covered dorsally by long setae fon-ning a mouselike fur

(b)
Scale worms (family Polynoidae and Sigalionidae) with a dorsal surface covered by overlapping plates (elytra)
(c)
Nereids (family Nercidae), large worms with (1) an eversible proboscis bearing one pair of chitinous jaws and (2) a well-developed head bearing four eyes and eight cirri

(d)
Glycerids (family Glyccridae), burrowing species with a very long proboscis armed with four jaws

What characterizes members of subclass Sedentaria?

Subclass Sedentaria includes most polychaetes that live in tubes or permanent burrows.  Sedentary.polychaetes lack jaws, teeth, and a protrusible proboscis but often have long tentacles or prostomial radiolar crowns used in collecting particulate food.  Their parapodia are often reduced or modified regionally for various applications.  The many families of Sedentaria include:

(a)
Spionids, which live in tubes from which they project two long, armlike prostomial palps

(b)
Parchment worms (e.g., Chaetopterus), which have fan-shaped parapodia for ventilating their U-shaped organic tubes

(c)
Cirratulids, with many long, threadlike segmental gills

(d)
Lugworms (family Arenicolidae), burrowers lacking head appendages

(e)
Sabellariids, which cement sand grains into honeycomblike aggregations of tubes and have certain anterior setae modified into an operculum (trapdoor) for sealing'the tube

(f)
Terebellids, which project long, nonretractile tentacles from their tubes or burrows

(g)
Sabellids, which have crowns of pinnate radioles and live in noncalcareous tubes

(h)
Serpulids, which have radiolar crowns and live in calcareous tubes

What characterizes members of subclass Archiannelida?

Archiannelids, traditionally considered a separate and especially primitive class of annelids, probably instead represent a heterogeneous assemblage of small, aberrant polychaetes that have undergone convergent, secondary simplifications in the process of adapting to an interstitial or parasitic existence.  They are well segmented intemally but lack external segmentation; have a nervous system embedded in the epidermis, which is often ciliated; often have solenocyte protonephridia; are commonly dioecious; and usually lack parapodia and setae.

What are the characteristics of oligochaetes?

Class Oligochaeta includes 3100 species of terrestrial and freshwater annelids that undergo direct development, are externally and intemally segmented, have reduced heads lacking cephalic appendages and eyes, lack parapodia, have short and relatively few setae, are hermaphroditic, and fertilize their eggs intemally, laying them into a chitinous cocoon secreted by a clitellum (Fig. 14.5). They lack gills but have well-developcd vascular networks in the skin.  They are mainly herbivorous, especially on decomposing vegetation.  Taxonomic division of the class is mostly based on technical differences in the reproductive system:

(a)
Order Lumbriculida includes freshwater oligochaetes that have the male gonopores in the same segment as the testes.

(b)
Order Tubificida includes marine, freshwater, and a few terrestrial forms that have one pair each of testes and ovaries in adjacent segments, with male gonopores in the segment immediately anterior or posterior to the segment containing the testes.  Examples include the tube-dwelling Tubifex, often used to feed aquarium fishes, and the ubiquitous beachworm Enchytraeus, found in vast numbers in sand intertidally.

(c)
Order Haplotaxida includes six families of earthworms and two families of freshwater and semiterrestrial oligochaetes.  These have either two segmental pairs of testes followed by two segmental pairs of ovaries or one pair of each separated by an intervening segment.  The s perm ducts extend through one or more segments from funnel to gonopore.  This order includes the major family of temperate earthworms, Lumbricidae, which has male gonopor6s in segment 15, anterior to the clitellum.

What are the characteristics of class Hirudinea?

Class Hirudinea includes some 500 species of leeches, of which a few are marine or terrestrial, while the majority inhabit fresh water.  Leeches range in size from 1-30 cm and are predatory or suck blood ectoparasitically.  The body, consisting of 34 externally visible segments ringed with annular grooves, is dorsoventrally flattened, usually leaf-shaped, and has a large posterior sucker and often a smaller anterior sucker ventral to or surrounding the mouth (Fig. 14.6). Setae are lacking (except in one species), and parapodia and cephalic appendages are absent.  Locomotion is accomplished inchworm-style-with the hind end anchored by the posterior sucker' the body elongates; the anterior end attaches to the substratum, and the ventral musculature contracts to bring the posterior end forward; the posterior sucker then reattaches just behind the head, after which the body stretches forward once more.  Chromatophores occur in the skin, which is often brilliantly colored and pattcmed in stripes or spots of olive green, red, and black, and color changes may occur under neurohormonal control.  A clitellum is present, and the directly developing eggs are laid in cocoons.  All leeches are hermaphroditic, and only one male and one female gonopore are present.  Intemally, septa are lacking (except in the one species Acanthobdella, which also has a few segments bearing setae), and the coeloni--invaded by connective tissue, muscle fibers, and chloragogen tissue-is reduced to a mere system of channels.  Other deviations of leech internal organization from the typical annelidan pattern have been summarized in Questions 14.7-14.13 above.

Division of the class into orders is mainly on the basis of feeding apparatus:

(a)
Order Acanthobdellida includes only one species, which parasitizes salmonid fishes and is considered primitive because two pairs of setae are home on segments 2, 3, and 4 and the first five metameres arc internally septate.

(b)
Order Rhynchobdellida includes freshwater and marine leeches lacking jaws but having a protrusible proboscis for blood sucking and a circulatory system that is separate from the coelomic sinuses.

(c)
Order Gnathobdellida includes most leeches, notably the medicinal leech, Hirudo Medicinal, once used by physicians to drain "bad blood" from their patients and even now useful for the treatment of black eyes and other marks of combat and for improving circulation in surgically reattached fingers, toes, and ears.  These aquatic and terrestrial species have no proboscis but usually possess three chitinous jaws.  Many are bloodsuckers, but others are predatory.  Unlike other leeches, they have red blood.

(d)
Order Pharyngobdellida includes aquatic and semiterrestrial leeches which lack a protrusible proboscis and jaws, but which may have one or two piercing stylets.  Many are predaceous rather than parasitic, sucking in food by pumping actions of the pharynx.
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