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CHAPTER 1


INTRODUCING SCORPIONS


Scorpions are among the strangest of all animals on the land, and they are instantly recognizable by everyone. Their flattened form, oval body, slender “tail,” and large “claws” give them a vague resemblance to crayfish and to other crustaceans; actually, they are arachnids, close relatives of spiders and mites. Like tarantulas and other spiders, all scorpions are venomous, which means that all have venom glands as well as the ability to inject venom into prey or predator. But unlike spiders—whose venom generally is not fatal to an adult human—there are quite a few scorpion species (certainly more than twenty) that are able to kill humans with their sting.


Why would anyone want to keep such a venomous animal as a pet? The reality is that many species of scorpions are attractive (in their own fashion), easy to keep, and actually harmless or nearly so—especially if not handled at all. They are not pets in the manner of a cat or dog, and the wise keeper will never try to stroke a scorpion or let it take a walk around the room, but they are fun to observe and certainly have their supporters. Currently, about a hundred thousand scorpions of various types from around the world are offered for sale each year in the United States, Europe, and Japan. Scorpions may be unusual pets, but they certainly are not rare pets.


Where Scorpions Fit


Scorpions have jointed legs and a segmented body and thus are placed in the phylum Arthropoda along with the crustaceans, insects, millipedes, and similar invertebrates. The presence of four pairs of walking legs (the pedipalps at the front of the body that bear the pincers are not true legs, as we will discuss shortly), the absence of antennae, and the lack of jaws place scorpions in the class Arachnida, along with the spiders, harvestmen, mites and ticks, and even stranger animals known as whip scorpions and wind scorpions. There are estimated to be more than seventy thousand named species of arachnids; almost half are spiders, and the other half are mites, which leaves little room for the rest of the arachnid groups.
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With the tail held high over the body and pincers outstretched, scorpions are one of the most recognizable animals.


Order Scorpiones


The order Scorpiones holds all the scorpions, living and fossil. Scorpions are distinguished from other arachnids by the long, segmented postabdomen (“tail”) at the end of the body that ends in a curved sting, and by the presence of unique sensory organs, the pectines, under the body in both sexes. Currently, scientists who study scorpions (sometimes called scorpiologists but more likely to think of themselves as arachnologists, scientists who study arachnids in general) recognize more than fifteen hundred species of living scorpions, plus roughly forty genera of fossils. Animals recognized as scorpions have been around since the Silurian Period (four hundred million years ago) and were among the first animals to walk on land. The most primitive fossil scorpions definitely were water animals, complete with gills, though they probably looked much like modern scorpions with the usual large pincers and sting. Scorpions are considered among the most primitive of the arachnids, having a poorly formed nervous system compared with spiders. In fact, scorpions show many similarities to the even more primitive marine horseshoe crabs (Limulus and relatives) that are themselves relicts from ancient days.


Families of Scorpions


For decades, it was traditional to say that there were six scorpion families that held all the genera and species of living scorpions. These were Bothriuridae, Buthidae, Chactidae, Diplocentridae, Scorpionidae, and Vaejovidae. In the 1980s, arachnologists began more closely studying the many types of scorpions and decided that these six families gave a false impression of how the scorpions were related to each other. So, they began to rearrange the genera and set up new families to better represent true relationships. This led at one point to recognizing nine families by 1990, and then sixteen families by 2000. Today, there is an ongoing tendency to merge some of these families; at the time of writing, many arachnologists recognize thirteen scorpion families (see following chart).


This reorganization has led to some confusion—especially among beginning hobbyists who are new to the nomenclature. Several of the thirteen families are of technical interest only as they contain very rare and poorly known scorpions. In addition, this reorganization and recent merging of families has led to some of the most common genera of pet scorpions being placed in unfamiliar families.


[image: image]


This black scorpion, Parabuthus transvaalicus, may be called by one of several common names, including spitting thick-tailed scorpion and South African fat-tailed scorpion. A member of family Buthidae, it is one of the more toxic species and packs a seriously painful sting.


To give you a better idea of your scorpion’s relatives, the following chart lists the thirteen families, familiar generic names mentioned in the hobby, and some technical notes.
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Scorpion Anatomy


Though scorpions range in length from less than half an inch (12.5 mm) to 7 inches (18 cm) and from slender to heavy-bodied, all scorpions are built along identical lines.


External Appearance


The covering of a scorpion’s entire body—the exoskeleton—is a thick, inflexible, and nonabsorbent skin called the cuticle, which usually is hardened by calcium salts. Narrow rings of thinner cuticle (membranes) that retain their flexibility allow the different body parts to move. The entire exoskeleton of a scorpion is shed during the molt (see chapter 5), including the internal lining of the gut and book lungs and the complicated structures inside the legs that allow motion. The body consists of three obvious parts:


• a large cephalothorax (or prosoma) that houses the bases of the legs and pedipalps as well as the mouth-parts and eyes;


• the wide preabdomen (or mesosoma) that consists of seven segments, the last segment distinctly wider at its base than at its rear end;


• and a slender postabdomen (or metasoma) commonly called the “tail,” or cauda, that consists of five narrow, elongated rings before ending in a bulbous telson (not a true segment) that contains the venom glands and the sting (or aculeus).
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Pandinus species, such as the specimen shown here, are some of the largest scorpions available today, making them quite popular in the pet trade.
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With this frontal view of an emperor scorpion, we can see the mouthparts and chelicerae.


The upper surface of the cephalothorax is a single large shield called the carapace. In addition to grooves and ridges that sometimes are useful in identification, the major features of the carapace are the pair of large, usually black eyes near the center of the shield and two to five pairs of small eyes at each front corner. The eyes can detect light and dark and perhaps movement, but they are not believed to be able to distinguish shapes. The eyes perhaps help the scorpion keep track of daily and seasonal changes in day length and thus help coordinate mating. The number of small eyes varies somewhat with family, genus, and species; and in many of the scorpions that live in caves, these eyes may be entirely absent (as may the large central or major eyes).


Under the cephalothorax are the bases of the walking legs and pedipalps, the sternum where the legs originate, and the openings to the reproductive tracts. The sternum is a conspicuous plate lying at the bases of the third and fourth legs. In almost all scorpions, the sternum is a roughly five-sided (pentagonal) plate; however, in the family Buthidae it is distinctly triangular, and in the family Bothriuridae it is a narrow horizontal strip. Immediately behind the sternum is a round or oval plate, or pair of plates, called the genital operculum, which hides the opening to the female’s reproductive tract or to the male’s pair of penis lobes.


Just behind the genital operculum is the most unusual organ found in scorpions, the pectines. The pectines (plural, also pectines) consists of two wing-like structures (each called a pecten), each with a row of teeth on its back edge. Arachnologists recognize many other parts that make up the pectines as well, though most parts are visible and countable only under magnification. Anyone can see the teeth, however, on the pectines of even a small scorpion.


Pectines seem to serve two purposes: 1) to chemically sense the presence of other scorpions, especially of the opposite sex; and 2) in males, to help determine if the substrate is solid enough to support a sperm packet. As a rule, male scorpions have more slender pecten teeth, and more of them, than do females of the same species—though the counts and sometimes shapes can be the same or similar.


The dorsal plates (tergites) of the preabdomen generally are simple straps, but commonly they carry raised ridges or groups of small tubercles in distinct patterns. On the plates’ undersides, you can see four pairs of spiracles (or stigma) that are openings to the book lungs, through which scorpions breathe. The spiracles usually can be tightly closed by special muscles to prevent the entry of water and toxic gases; a scorpion can “hold its breath” for many minutes without harm.


The postabdomen (or tail) always consists of five rings (or segments) plus the telson bearing the sting. The width of the rings varies greatly from species to species, as does the ornamentation with crests and tubercles. In many male scorpions, the fourth and fifth rings are elongated compared with those of the female. The telson may be greatly swollen or relatively slender, the sting nearly straight or strongly curved, and there often is a tubercle, or tooth (the subaculear tubercle), under the base of the sting. The anus of a scorpion is in the soft membrane between the lower back edge of the fifth ring and the base of the telson.


Appendages


Let’s get the walking legs out of the way first. There are four pairs of walking legs in all scorpions, and they are amazingly similar in structure throughout the group. Starting at the base (under the body of the scorpion), the seven parts of each leg are: the coxa, which joins to the sternum; the trochanter, visible at the side of the body; the long femur; a swollen patella below the bend of the leg; a moderately long tibia; a tarsus divided into two parts, the basitarsus (tarsomere I) and teleotarsus (tarsomere II); and finally, a very short, hidden pretarsus carrying three claws, the central one very small and hard to see. Commonly, there is a large, pointed spine at the end of the tibia (the tibial spur) and one or two spines at the end of tarsomere I (the pedal, or tarsal spurs). Usually, there also are many spines and enlarged bristles (setae) under tarsomere II that help the scorpion burrow, walk through shifting sand, or hang onto bark when climbing.


The fifth, or front, pair of “legs” in a scorpion are the pedipalps, which end in pincers. The pedipalp’s coxa is hidden under the body, but the trochanter usually is large and visible. It is followed by a long femur and then a swollen patella. The pincers are the hand (or manus) of the scorpion, consisting of an inflated basal segment (palm) and immovable finger formed from the tibia and the movable finger, or tarsus. Pincer shape varies greatly, from quite slender with long fingers to gigantically inflated palms with short, thick fingers studded with crushing teeth. Found on the segments of the pedipalps are special thick setae, or bristles, with movable bases; these are called trichobothria and occur in distinct patterns that vary not only with each family, but also with each species. Like other bristles on the legs of a scorpion, trichobothria are easily lost after death and may not be easy to see without magnification.


The final appendages of the scorpion are the pair of clawlike chelicerae (singular, chelicera) at the very front end of the cephalothorax. These have a hidden basal segment and large, immovable and movable fingers much as in the pedipalp pincer. There are strong teeth on the fingers that are used to help catch prey and to rip it into smaller parts for easy digestion. Unlike spiders, which have venom glands in their chelicerae, there are no such glands in scorpion chelicerae—though they have the ability to bite strongly and may even draw blood.


Sting


The telson lies at the end of the tail and is not considered a true body segment like the rings of the tail; instead, it is an outgrowth of the last ring. Within the telson are two large venom glands and muscles that can press against them to force out venom. The venom, a complex and variable mixture of proteins, exits through a pair of openings (one for each gland) just before the end of the sting. Stinging is under voluntary control in scorpions; they can release large or small amounts of venom, or none at all (dry stings).


Internal Anatomy


Like most invertebrates, a scorpion has an open circulatory system. That is, no distinct blood vessels lead from the heart to the internal organs, as occurs in the closed circulatory systems of vertebrates and a limited number of invertebrates; instead, copper-based blood (vertebrate blood is iron based) called hemolymph bathes the organs. The heart is a long cylinder running down the center of the back just under the tergites of the preabdomen, from just behind the carapace to the base of the tail. In each side of the heart are seven openings, or ostia, through which blood is pumped at low pressure into the body cavity. A single artery leads to the brain, which is an enlargement of the nerve cord around the base of the gut, below the central pair of eyes. The gut is a long cylinder with many side pouches (called ceca) that runs from between the bases of the chelicerae to the end of the fifth tail ring. Other internal organs—including the complicated, many-branched testes of the male and the ovariuterus of the female—are housed in the preabdomen.

OEBPS/Images/f0009-01.jpg





OEBPS/Images/f0006-01.jpg





OEBPS/Images/f0008-01.jpg





OEBPS/Images/f0002-01.jpg
QVSFE=





OEBPS/Images/f0005-01.jpg





OEBPS/Images/cover.jpg
Scorpions

Plus Other Popular Invertebrates
FROM THE EXPERTS AT ADVANCED VIVARIUM SYSTEMS™

Selecting a Scorpion + Heating and Lighting
Housing + Feeding and Maintenance + Diseases and Disorders

Jerry G. Walls
THE HERPETOCULTURAL LIBRARY™






OEBPS/Misc/page-template.xpgt
 

   

   
	 
    

     
	 
    

     
	 
	 
    

     
	 
    

     
	 
	 
    

     
         
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/f0007-01.jpg
Bothriuridae
Buthidae

Caraboctonidae

Chactidae

Chaerilidae

Euscorpiidae

Hemiscorpiidae

luridae

Pseudochactidae

Scomionidae

Notes
More than 100 species.

The largest family of scorpions, with
almost 700 species. Al the danger-
ously venomous scorpions belong to
this family.

Though this “new family has fewer
than 20 species, it includes the giant
heiry scorpions of the North American|
deserts and their relatives from South)
(America.

| Amost impossible o define, this fam-
ily holds about 150 species.

Only 1 Asian genus, Chaerilus, with
about 20 species.

Thoigh a smallfamiy with ony some:
65 species, the major scorpions of
southem Europe are incuded here.
(About 70 species.

(Once aarger fami, ths now cortains.
just 2 species from Turkey and Greece.

The 6 species in this family were all
described since 1995 and are less
than an inch (2.5 cm) long.

The single speces of ths doubtfully
distinct family was described from
Asia in 1998.

More then 200 species now are placed
in this family including those that were
traditionally held in the former family
Diplocentride. The largest and heaviest
scorpons are intis famiy.

Most ofthe 10 speces in tis family
are found in caves, but some are bur-|
rowers i desers.

Many of the roughly 150 species of
this family are found in the deserts of

the westem United States.

Familiar Genera
Bothiurus, Timogenes

Androctonus, Babycurus, Buthacus,
Buthus, Centruroides, Hemibuthus,
Hotienioita (formerly Buthots)
lsometrus, Leiurus, Lychas,
Parabuthus, Rhopakurus, Titus

Hadrurus, Hadruroides

Anuroctonus, Brotheas, Uroctonus
Chaerilus

Euscorpius, Megacormus,
Scorpiops

Hadogenes, Hemiscorpius,
lomachus, Opisthacanthus
lunus.

Microcharmus, Neoprotobuthus
Pseudochactas

Diplocentrus, Heterometrus, Nebo,
Opistophthalmus, Pandinus,
Scomio

Superstitiona, Typhiochastas

Paruroctonus, Serradigitus,
Smeringurus, Vagjovis






