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PREFACE


During the last two decades of the twentieth century, monitor lizards (also called varanids) took the herpetological community by storm. They have served as excellent subjects for ecological, physiological, behavioral, and evolutionary studies, and they make popular exhibits at zoos. Perhaps it is because of this familiarity that they also have become mainstays of the herpetocultural community. Many monitors make excellent captive specimens, being hardy, easy to feed, and long-lived. They recall in us images of dinosaurs and dragons (despite considerable retooling over the past thirty years of what dinosaurs were really like), and many are tractable enough to allow safe handling of even large specimens. The activity and physiology of monitors closely resembles that of many mammals, and their purported intelligence seems on a par with that of birds. All these features have endeared varanids to herpetoculturists. Barring the introduction of inappropriate legislation, varanids are here to stay, whether in our homes, zoos, or schools.


In 1989, the number of species of monitors that had been bred in captivity was tiny. By 1999, a large number of monitor species were being commercially bred to supply the growing pet trade demand. Almost every aspect of biology uses monitors as subject animals in studies, and following this activity have been an extraordinary number of books, articles, specialist study groups, and Web sites devoted to these animals. Hardly a week passes where I do not have Komodo dragons (an Indonesian monitor lizard that may attain a length of 10 feet) enter my living room via the television. In a very real sense they have gone from near obscurity to becoming some of the most intensely studied reptiles. Interest in and appreciation of monitors is, like rock and roll, here to stay.


In choosing a title for this book, I have focused on the habitats of the species included. Thus, savannah (also spelled “savanna”) in this sense refers to the savannah habitats of Africa, Asia, and New Guinea. This includes the species referred to as the savannah monitor in the United States (though the same species is known as Bosc’s monitor in much of Europe and Africa). The fact that savannah monitors are named after their habitat preference should cause minimal confusion. The value of grouping these particular lizards is not entirely arbitrary because they share similar needs in captivity.


Many people and institutions kindly made specimens and literature available to me for my studies. In reference to this book I extend my thanks to my friends and colleagues for their unselfish help: E.N. Arnold, Michael Balsai, Daniel Bennett, Wolfgang Böhme, Neil Davie, Bernd Eidenmüller, Susan Evans, Rainer Günther, Hans-Georg Horn, Günther Kohler, Bill Love, Colin McCarthy, Sean McKeown, Chip Miller, Barry and Pat Pomfret, Ron Roper, Frank Slavens, Becky Speer, Peter Strimple, Gerry Swan, Michel Thireau, Rainer Thissen, Klaus Wesiack, and Rudolf Wicker. Andy Rowell and Mark Bayless were particularly helpful with information about captive care of savannah monitors. I also thank Mark Bayless for hunting down literature and locality data for African lizards. Institutions that provided access to specimens were: Alexander Koenig Museum (Bonn), California Academy of Sciences (San Francisco), Frankfurt Zoo, Glades Herp (Ft. Meyers), Jungle Larry’s (Naples, FL), The Natural History Museum (London), the National Museum of Natural History (Leiden, the Netherlands)The National Museum of Natural History of Paris, The National Museums of Scotland (Edinburgh), The Natural History Museum of Vienna, San Diego Zoo, Senckenberg Museum (Frankfurt), University College London, Woodland Park Zoo (Seattle), the Zoological Museum of Amsterdam, the Zoological Museum at Munich, and the Zoological Museum at Berlin. My editors, Gigi and Philippe de Vosjoli, were extremely helpful and encouraging. I also thank Philippe for his comments and updates on certain aspects of husbandry. As ever, my most special thanks go to my wife, Teri, for her continued support and enthusiasm for my work.




INTRODUCTION


The last decade of the twentieth century saw a remarkable surge of interest in large lizards, including iguanas, tegus, and monitors. Is there a coincidence in the appearance of this interest in and the renewed fascination with dinosaurs? Do we keep such animals because they are our real live link to the types of animals seen in Jurassic Park? For that matter, can we deny that the portrayed actions of Jurassic Park’s velociraptors were inspired by monitor lizards? Though monitors are at best very distant (and not direct) relatives of dinosaurs, they closely fit the image of what we think—or want—a dinosaur to be. Some of the most imposing of these relative giants are found in the savannas of the Southern Hemisphere.


Monitors have roots that extend back at least into the upper Cretaceous Period, over 80 million years ago. Their fossils are found in modern-day Mongolia, Canada, and the northwestern U.S. From the fossil evidence available, it is known that a prehistoric monitor would have been very similar in appearance to one of the living species. In fact, the oldest known fossils represent animals that barely reached 3.2 feet in length, on a par with most of today’s species. The distinctions we can detect are minor (though anatomically significant) features, such as the possession of teeth on the palate (living species lack these teeth). Older fossils of lizards very similar to varanids (called varanoids) are known from the early Cretaceous and even the Jurassic Periods. From this and related paleontological data, we can put to rest any notion that monitors are closely related to dinosaurs, as their last common ancestor may well have been in the Triassic Period—meaning that we are about as closely related to dinosaurs as monitors are! Nevertheless, no primate existed to dodge the likes of tyrannosaurus or steal eggs from ceratopsians; but monitors surely did.


As the earth moved into later geological periods and continents moved toward their current positions, monitors, too, migrated over time. North America and Europe were rich in varanids during the Tertiary Period, though by its end some 2 million years ago, all of the American species were extinct. Those in Europe were restricted to the Far East, in Turkey and Arabia, overlapping part of their current westernmost distribution. The modern genus Varanus was first positively identified in fossils from Miocene rocks from Kenya, Africa. To my eye, this species is barely discernible from the contemporary Nile monitor (Varanus niloticus). Shortly thereafter, other species appear in the record for India, Indonesia, and Australia. Today, Australia hosts the greatest diversity of monitor species, including the 8-inch dwarf and the 8-foot perentie. Outside Australia, all monitors grow to at least 3 feet in length, excepting a few members of the taxonomically confusing Timor monitor group. These lizards, which rarely exceed 20 inches in total length, are found in New Guinea, Timor, and a few nearby islands.


Anatomy


As a group, monitors are fairly conservative in gross anatomy: they have elongated heads and bodies, long tapering tails, and four limbs, each with five digits. All have ear openings, well-developed eyes with color vision, and moveable eyelids. The tail is muscular and is prehensile to varying degrees. Unlike many other lizards, monitors cannot voluntarily loose a tail and regrow a duplicate later. Most species use the tail as a whip in their own defense. Monitors have elongated throats, which are actually not proportionally larger than in many other lizards. Like other lizards, a monitor’s throat is as long as its snout.


All monitors have unusual dorsal scale structure, with a large central scale surrounded by a cluster of smaller scales. Many of these scales contain microscopic sensory organs from which hairlike microstructures protrude. These organs may detect features of touch that help identify members of their own species or help in evaluating foods. For example, I did a study on how monitors decide which food item to consume if given a choice (Sprackland, 1990). The lizards typically rub their snout and lips across offered foods, possibly evaluating texture. (Incidentally, touch is not a single sense, but represents several distinct sensory processes including hot and cold, texture, hardness and softness, pain, and so on.)


Monitors belong to a lineage of lizards that completely lack crests, frills, or other such ornaments. Their nearest relatives are America’s venomous beaded lizards, and Borneo’s earless “monitor.” All these species have long, forked tongues that retract into a sheath in the throat. This organ (like the one found in snakes) is used for detecting taste and smell, and may be indicative of a relationship between monitors and snakes. (It may also represent an unrelated example of convergence, but the jury is still out on this issue.) Monitors are interesting in terms of behavior because of their stereotypical performances. Males may engage in ritual combat, often wrestling from an upright position. Threatened monitors inflate the body and throat, and hiss loudly at perceived enemies. Females of many species lay eggs in concrete-hard termite nests, then return months later to dig the hatchlings out. They show no other vestige of parental care, however.


All monitors have a small opening in the central upper bone of their skulls, a parietal foramen, in which sits a parietal (also called pineal, or third) eye. Most diurnal lizards possess this organ. It is almost a complete eye, with a lens, retinal cells, and a nerve that connects to the brain. However, images do not form in this eye (which is often nearly opaque in adults). Instead, it acts as an ultraviolet (UV) light receptor and seems to control much of a lizard’s thermoregulatory behavior. As wavelengths alter, the lizard knows the time of day and whether to bask, forage, or head back to shelter.


All monitors are carnivorous, with most being primarily consumers of arthropods (insects, crabs, spiders) and other small prey items (lizards, eggs, snakes, nestling birds, snails). Only one species is known to actively take fruit as part of its natural diet (the Philippine species V. olivaceus), but other species may take some vegetation either by accident or as part of a captive diet. The guts of these predators are thus fairly straight, without the complex folding seen in the intestines of herbivores and omnivores. This feature also allows for rapid digestion and processing of the high-protein diet consumed by monitors.
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