ARTHROPODA

What are "sea spiders"?

Pycnogonids ("compact knee") have lots of knees, but they seem more gangly than compact, since these animals are nearly all multijointed legs, with very little body (Fig. 15.4). Superficially, they resemble spiders and are commonly called "sea spiders," but they are actually very different.  The 500 or so species of pycnogonids range from polar to tropical seas.  Although common, most escape notice because they are only a few mm long.  A few deep-sea species sport impressive leg spans of up to 75 cm.  The body is slender, with an anterior head that is fused with the first trunk segment.  The head terminates in a tubular proboscis bearing a mouth armed with three rasping teeth.  Some pycnogonids use the proboscis to penetrate the soft tissues of cnidarian polyps and sponges, which are sucked up and macerated by the muscular pharynx; others tear off bits of flesh with the chelicerae, which flank the mouth.  The chelicerae are not chelate; each is a jointed hook.  Additional cephalic appendages include a pair of segmented palps, well furnished with sensory bristles, and a pair of unique ovigerous legs, used in grooming and for egg carrying by the male.  Toward the rear of the head is a median tubercle bearing four simple eyes.

The trunk consists of four to six segments.  On both sides of each trunk segment, a large process projects laterally, articulating with an eight-segmented walking leg that erfds in a terminal claw.  The very reduced abdomen lacks appendages and seems little more than a place to put the anus.  So hard put are pycnogonids for body space that their intestinal ceca extend into the legs for nearly their entire length, and the U-shaped gonad also sends lateral branches deep into the legs.  Ripe eggs move upward within the leg to its base and are shed through a gonopore on the coxa.  The male, facing oppositely and holding onto the female's underside, fertilizes the eggs as they are laid and collects them onto his ovigerous legs in spherical masses of about 1000 eggs apiece, glued together with secretions from cement glands on the femoral segment of his legs.  At hatching, the larva is a protonymphon with only three pairs of trisegmented appendages, representing the chelicerae, palps, and ovigerous legs.  It may continue to ride on father's legs or sequester itself within the tissue of a host polyp.  New segments and appendages are added with each molt until the full complement is realized.

Digestion is intracellular, occurring in the epithelial cells lining both ceca and intestine.  Cells reportedly detach from the lining and wander about the lumen, engulfing particles and later becoming reattached.  Such lining cells are also said to concentrate waste, detach, and exit with the feces, thus taking the place of excretory organs, which pycnogonids lack.  Blood vessels are also absent.  The hemocoel is partitioned by a horizontal membrane into dorsal and ventral compartments.  The heart pumps blood anteriorly in the dorsal compartment, where it passes through an opening in the partition into the ventral hemocoel, which extends into the legs.  Eventually, the suction produced by dilations of the heart draws the blood dorsally through another opening at the rear of the hemocoel.  No gills or other respiratory organs are present.

What are the arachnids?

Class Arachnida ("spider") includes not only spiders but a diverse assemblage of chelicerates that evolved from aquatic ancestors (probably eurypterids) but today are nearly all terrestrial and comprise one of the most successful and ancient groups of land-dwelling invertebrates (Fig. 15.5a). True (but aquatic) scorpions occur in Silurian deposits, and all arachnid orders had appeared by the Carboniferous period.

How did arachnids adapt to life on land?

(a)
They developed a water-impervious waxy epicuticle.

(b)
Internalization of book gills produced book lungs, which are protected from dehydration because they lie recessed within abdominal air chambers that open only by way of small, closable spiracles.

(c)
Some arachnids developed abdominal air passageways in the form of branched or unbranched tracheal tubules.

(d)
Water conservation was improved by synthesis of nitrogenous wastes into relatively nontoxic purines, mainly guanine, which can be excreted in a solid urine.

(e)
Malpighian tubules lying bathed in blood within the hemococl allowed for selective removal of wastes, while the hindgut epithelium specialized for reabsorbing water; thus urine formation came to involve very little water loss.

(f)
Primitively, spermatophores were produced to allow sperm to be transferred to the female's genital tract without danger of dehydration; in male spiders, the pedipalps become modified into syringelike organs for injecting semen into the female's gonopore.

(g)
Reproduction on land was achieved through viviparity or by the laying of eggs protected by a water-retaining envelope (chorion).
(h)
An aquatic larval stage was deleted from the life history.

What is the body organization of arachnids?

The arachnid body consists of an unsegmented ccphalothorax (prosoma) and an abdomen that primitively is segmented and divided into-a-wider preabdomcn and narrower postabdomen but appears unsegmcnted in spiders (Fig. 15.5b). The appendages, which arise from the cephalothorax, include a pair of chelate or fanglike chelicerae; a pair of pedipalps, which may be chelate or leglike; and four pairs of walking legs.

What are the characteristics of scorpions?

Scorpions (order Scorpionida) comprise 800 species from 13 mm to 18 cm long (some fossil species reached 86 cm).  Mostly nocturnal, they hide by day, often in burrows that they excavate and defend territorially from other scorpions.  'Me body consists of an undivided cephalothorax, covered dorsally by a carapace, and jointed abdomen made up of a wider preabdomen of seven segments and a narrow postabdomen ("tail") of five segments plus a terminal stinging apparatus (see Fig. 15.5a). The venom is usually no more toxic than a bee sting, but the North African Androctonus australis has a neurotoxic venom as powerful as cobra venom, which can kill a person in 6 hours.  Also, species of Centruroides occurring in Mexico, Arizona, and Ncw Mexico have caused hundreds of known deaths, especially among children.

A scorpion's chelicerae are stubby and chelate, while its pedipalps ar-e long and bear large pinchers resembling a crab's.  Prey is seized with the pedipalps and held while the scorpion arches its. postabdomen over its back until the poison barb can be driven home.  The envenomed prey is then manipulated so that the cheliccrae can first belabor the head end, working in alternation like two little hands while the tissues are soaked with digestive juices.  Thus the scorpion sucks in an externally digested broth.  Scorpions drink water as available, but desert species can tolerate extreme aridity because their cuticle is highly impervious to evaporative water loss.  Even so, they can survive water loss equivalent to 40 percent of their body weight.

Scorpions have four segmental pairs of book lungs, and oxygen is taken up by hemocyanin in the blood.  Excretion is accomplished by two pairs of Malpighian tubules and a pair of coxal glands.  The nervous system shows less fusion than that of other arachnids, since it retains a longitudinal ventral nerve cord with seven segmental ganglia.  Despite scorpions' nocturnal habits, the poorly developed eyes are of the direct type.  When walking, a scorpion holds against the ground the tips of a pair of comblike pectines, which are attached to the second abdominal segment and seem to be used to detect vibrations and sense the nature of the substratum.

Scorpion courtship is a lengthy affair.  The smaller male grasps the female's pedipalps between the fingers of his own, and the two arch their postabdomens over their backs and rub them together, with venom sacs folded down so that stinging cannot occur.  The male then pulls his mate along while he walks backward, until his pectines sense a surface suitable for spermatophore deposition.  A male from which the pectines have been removed never deposits spennatophores.  The male seems to be rather choosy, because he may lead his mate about on this courtship promenade for hours or even days.  Once the male deposits his spermatophore, he draws the female over it, then pushes her backward so that the fip of the spermatophore penetrates her gonopore.  After insemination, the partners separate.  From a few months to more than a year, the female retains her internally fertilized eggs within her genital tract.  All scorpions are viviparous, but some species are ovoviviparous and others euviviparous.  Ovoviviparous species produce large, yolky eggs that develop within the ovarian tubules; cleavage is meroblastic, and the newbom young weigh less than the original eggs.  The eggs of euviviparous species have little yolk, display holoblastic, equal cleavage, and develop within tubular diverticula of the ovary.  These diverticula develop terminal clusters of absorptive cells, which rest against the mother's digestive ceca and absorb nutrients that are transferred to the embryos in a manner analogous to the placental nourishment of mammalian fetuses.  At parturition, depending on species, some 6-90 infant scorpions only a few mm long are bom; they crawl onto the mother's back, descending at the end of a week for their first molt, an arduous task that may take several hours, while the mother waits until the molted youngsters get on board once more.  Over a period of several weeks the juveniles gradually forsake their mother, but until then she lets them suck up parts of her liquefied meals.

