ARTHROPODA

What are the characteristics of class Chilopoda?

(a)
Chilopods ("lip foot"), or centipedes, are distinguished by having their first pair of trunk appendages modified into curving poison claws that over.Jap medially and inject venom from glands that open at their tips (Fig. 16.7a). All, some 3000 species, are predaceous.

Example 2: The largest centipede, the 26-cm-long tropical American Scolopendra gigantea, has a bite occasionally fatal to humans.  Other centipedes inflict bites which are painful but not let a even to children, but which thoroughly immobilize their prey.  When a centipede has subdued its dinner, it holds on to the meal with its claws and second maxillae, manipulates the food with its first maxillae, and crushes it with the mandibles.  The ingested prey passes into a long, straight digestive tract, which receives the ducts of salivary glands near its anterior end, while a pair of Malpighian tubules open into the short hindgut (Fig. 16.7c).

The head structures of a centipede resemble those of an insect.  One pair of antennae is located at the front.  The upper lip of a preoral cavity is formed by a median labrum, and the lower lip by the first maxillae, which are overlain by the second maxillae.  The mouth contains a pair of mandibles and a tonguelike hypopharyni.  Burrowing centipedes lack eyes, and most others have clusters of ocelli that probably discriminate little more than light and dark.  However, the long-legged house centipede Scutigera (Fig. 16.7b) has compound eyes consisting each of about 200 visual units that are quite similar to the ommatidia of insect eyes.

Behind the head is an elongated, somewhat flattened, trunk, composed of 15-170 leg-bearing segments.  The legs are strong and clawed, allowing most centipedes to scuttle swiftly.  Segments and legs are much alike down the length of the trunk to the small, legless pregenital and genital segments just anterior to the telson.  The last pair of legs are often elongated and are often of sensory funct ion.  Because centipedes lack a waxy epicuticle and the spiracles of their tracheal systems cannot be closed, they are subject to desiccation and must retreat after nocturnal hunting into resting chambers reached through burrow systems that they construct in soil under stones and logs.

The heart is tubular, extending the length of the trunk, with a pair of ostia in each segment.  Typically, one pair of spiracles occurs laterally in almost every trunk segment, each opening into a hair-lined atrium from which the tracheae arise.  House centipedes have, instead, a series of middorsal spiracles, each opening into an atrium from which two large fans of short tracheae extend into the pericardial cavity, where they lie bathed in blood.  The ventral nerve cord is double and bears a ganglion in each segment.

(b)
Male centipedes have 1-24 testes, located dorsal to the midgut and connected by a pair of sperm ducts to a median ventral pore on the genital segment; the genital segment is legless but bears a pair of minute appendages (gonopods) that help manipulate the spermatophores.  The latter, which are several millimeters long, are usually extruded onto small webs of silk spun by the male with a spinneret located inside his gerfital atrium.  Courtship often precedes deposition of a spermatophore, which the female picks up with her gonopods and inserts into her genital pore.  The unpaired ovary is tubular, lying dorsal to the gut.  All centipedes are oviparous.

Example 3: Females of subclass Epimorpha wrap their bodies around a ball of 15-35 eggs, brooding the mass until the young hatch out with all body segments and 21-170 pairs of legs present.  Females of subclass Anamorpha lay one egg at a time, use the gonopods to roll it in soil I and abandon it; the young of this subclass hatch with fewer than the adult number of segments (which is only 15), adding more at each molt.

(c)
The brooding centipedes of subclass Epimorpha fall into two orders.  Order Geophilomorpha includes eyeless burrowing centipedes that tunnel through loose soil by means of earthwormlike extensions and contractions of the body, while their 31-170 pairs of short legs serve mainly to anchor the centipede during burrowing.  Order Sc-olopendromorpha includes the most typical centipedes, which have either 21 or 23 pairs of legs and may or may not have eyes.

(d)
The nonbrooding anamorphic centipedes have only 15 pairs of legs as adults.  In order Lithobiomorpha the legs are proportioned as in scolopendromorphs, while in order Scutigeromorpha, the house centipedes, the trunk is short and stout and the antennae and legs are exceedingly long.

What are the characteristics of class Diplopoda?

(a)
Despite their common name, millipedes do not'possess a thousand legs, but some of the more than 7500 species manage better than half that number.  The name diplopod ("double foot") refers to the distinguishing characteristic of millipedes, to wit, that they have two pairs of legs on nearly every conspicuous body segment (Fig. 16.7f). This peculiarity derives from the fact that the embryonic somites fuse in pairs, forming diplosegments covered by a common tergal plate.  Each diplosegment not only bears two pairs of legs, but has two more or less distinct ventral (sternal) skeletal plates, two pairs of spiracles opening into atria that give off tracheal tubes, two pairs of ventral nerve ganglia, and two pairs 6f heart ostia.  Only a few trunk segments are apparently not diplosegments: the first segment (collum) is legless and forms a collar around the head, and the' second, third, and fourth segments bear only one pair of legs apiece.  These four segments are often referred to as the millipede's thorax, and the remainder, which may consist of more than 100 diplosegments, as the abdomen.  In most familiar millipedes, the trunk is essentially cylindrical and is covered by an integument that lacks a waxy epicuticle but is hardened by calcium salts.  The calcification of the exoskeleton along with the fusion in pairs of the abdominal somites and their dorsal (tergal) skeletal plates seems to strengthen the trunk as the millipede plows sedately forward through leaf mold and loose soil. propelled by the pushing force of its numerous legs and using its smoothly rounded head as a sort of ram.  Despite a plethora of appendages. millipedes lack speed, and when molested, many do not try to run away, but sitnply coil up, exposing only their more heavily calcified dorsal and lateral surfaces while emitting noxious chemicals from repugizatoril glands that occur one pair per most body segments.  A variety of chemicals, including phenols, quinones, and hydrogen cyanide, are secreted by different species, some of which can discharge jets as far as 30 cm, giving the curious naturalist a rude surprise.

The millipede head (Fig. 16,7g) bears a pair of short antennae and a pair of very large mandibles with serrate and rasping surfaces, used in masticating decaying vegetation, which is the primary diet of most millipedes (some rock-dwelling species are predatory or omnivorous).  As in other uniramians, the upper lip is formed by a labrum, and the lower lip by the first maxillae; however, in millipedes, the latter is enlarged into a broad, flat plate, the. gnathochilarium, which forms the floor of the preoral chamber, and the second maxillae are absent.  In certain tropical species, the labrum and gnathochilarium are prolonged into a piercing beak used in obtaining plant juices.  Some millipedes are eyeless (but have. scattered integumentary photoreceptors), but the heads of most bear rows or lateral clusters of up to 80 ocelli.  Most millipedes are negatively phototactic.

(b)
The digestive tract is a straight tube with salivary glands that open into the preoral cavity, and a foregut leading to a long midgut.  As in insects, the midgut produces a thin, chitinous peritrophic membrane that surrounds the food while permitting enzymes and digestive products to diffuse through readily.  Two pairs of long Malpighian tubules empty into the gut at the junction of the midgut with the long hindgut.  The heart extends the length of the trunk, and a short aorta carries blood forward into the head.  One pair of ostia occurs in each thoracic segment, and two pairs in each abdominal diplosegment.  Every diplosegment bears four spiracies, each opening into a chamber that gives off tracheal tubules.

(c)
The female's long, tubular ovaries lie fused together just below the midgut, but each oviduct continues separately into its own pouch (vulva) that leads into a seminal receptacle and opens by way of a gonopore on the third segment.  In males, the similarly located testes pass into.sperm ducts that open on the third segment, either separately through a penis at the base of each leg or through a single median penis.  The penis is not actually used in copulation.  Instead, males of most species have one or both legs of the seventh segment modified into complexly shaped gonopods that form a reservoir into which the male, by looping his body, can insert the penis and ejaculate the semen.  Once his gonopods are charged with sperm, the male courts the female using a variety of signals, according to his species: pheromones, stridulations, and tactile stimuli.  During copulation the male holds the female and twists his body about hers, bringing his gonopods into contact with her genital pores, then employing them to transfer sperm into her vulvae.  The tiny millipedes of subclass Pselaphognatha differ from all other millipedes (whicwbelong to subclass Chilognatha) in that the males lack gonopods and instead deposit spermatophores on little webs from which two signal threads extend; these threads guide the female to the spermatophores, which she then takes up into her vulvae.  Parthenogenesis is common in the pselaphognathans.

The eggs are, fertilized with sperm from the seminal receptacles as they are being laid, often into a nest constructed by the female.  Some millipedes build up a dome-shaped chamber of fecal matter into which the eggs are dropped through a central chimney, which is later sealed.  Members of order Chordeumida enclose their eggs in cocoons of silk secreted by glands on the preanal segment.  In some species, one or both parents remain coiled about the nest until the eggs hatch at the end of several weeks.  The juveniles have only the first three pairs of legs upon hatching and add more legs and trunk segments with each molt.

