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  Introduction

  Nearly half a century ago in 1965, three of the world’s most noted herpetologists and medical professionals, in conjunction with the United States Navy’s Bureau of Medicine and Surgery, cooperated to produce what at that time was perhaps the most comprehensive publication on the world’s venomous snake species yet published. The book, Poisonous Snakes of the World, quickly became an important reference, not only for military personnel, but also medical professionals, herpetologists, and reptile keepers. Even today it remains a popular book among naturalists, book collectors, zoo personnel, and snake enthusiasts. In keeping with the current understanding of the terms “Poisonous” vs. “Venomous,” the word poisonous has been changed to venomous in the title and throughout the text of this new manual.

  This volume was inspired by the epic work Poisonous Snakes of the World, from nearly fifty years ago. Many reptile enthusiasts over the years have mused aloud about their yearnings for an updated version of that original publication, complete with color photos rather than black and white, and encompassing all the new species that were unknown or omitted from the 1965 edition. This project was conceived as a revised and updated version of Poisonous Snakes of the World. However, it soon became apparent to the author that the body of knowledge about venomous snakes has evolved enormously through the decades. In Poisonous Snakes of the World, there were less than 175 species of venomous snakes described. Today, the number of venomous snake species known to science exceeds 600. In addition to many new species having been described, many subspecies have been elevated to full species status, and in some instances there are species that are now assigned to entirely different genera. Even more dramatic, taxonomic changes have resulted in a few species being assigned to entirely different families.

  In a classic example of how much the taxonomy of venomous snakes has changed since the publication of Poisonous Snakes of the World in 1965, the cobra species Naja anchietae (Ancheita’s Cobra) was once considered to be a subspecies of Naja annulifera (Snouted Cobra). Meanwhile, the Snouted Cobra was formerly regarded as a subspecies of Naja haje (Egyptian Cobra). Thus, what was regarded in 1965 as a single species has now become three species in Africa with a fourth newly described species in the Arabian Peninsula. An even greater example are the Saw-scaled Vipers (Echis) which once consisted of only two species but now boast eleven recognized species and several subspecies within some of those eleven species. The North American rattlesnake species Crotalus viridis (Prairie Rattlesnake) was for many years regarded as a polymorphic species consisting of eight subspecies. It is now known that the complex formerly known as the “Prairie Rattlesnakes” contains six separate species (according to the Center for North American Herpetology). These are just a few examples of the extent of the changes that have occurred in the study of these animals over the last five decades.

  While this book was inspired by the 1965 publication Poisonous Snakes of the World, this writer does not presume to possess the knowledge and expertise of the original authors. It is hoped by the revisionist author that this book will stand on its own merit and gain acceptance and use by both the U.S. military as well as the herpetological community.

  In deference to the those early giants who produced Poisonous Snakes of the World; and upon whose shoulders this author and indeed all modern herpetologists stand, I have elected to include in this volume (where still appropriate) many excerpts and direct quotes from that 1965 book. The original authors were in a class far above this writer’s status insofar as their scientific credentials and capabilities are concerned. Their work was peer reviewed and they themselves were selected for the task of writing the original book by the American Society of Icthyologists and Herpetologists.

  Insofar as the taxonomic nomenclature used in this manual is concerned, this author found many diverse and varying views on the subject. It is in many ways heartening to see so much work being done on venomous snakes by researchers around the world, but also somewhat frustrating to be writing a book at a time when there is so much new and divergent research being conducted. The conclusions of the various researchers are often in conflict and as a result the current taxonomy of many species is controversial. Faced with these conflicting opinions (or as the researchers themselves would say “evidence”), the author was forced to make a choice regarding whose evidence was most acceptable.

  In this case that difficult task was made easier due to the fact that this book is intended as a manual for U.S. military personnel. The Information Services Division of the Armed Forces Pest Management Board relies heavily upon the taxonomic classification used by the EMBL Reptile Database (personal communication, Harold Harlan). The Reptile Database is a website published by the European Molecular Biological Laboratory. While there are many within the professional herpetological community that do not follow completely everything contained in the Reptile Database, there are others who do accept its version of current reptile taxonomy. Moreover, as this book is intended mainly as a military manual, it seems logical to follow the same guidelines used by the Armed Forces Pest Management Board. For the most part that has been done in this manual. However, I have deviated at times from what is contained within the Reptile Database. For instance, in dealing with North American species, I have followed the classifications used by the Center for North American Herpetology, notably the publication Standard Common and Current Scientific Names for North American Amphibians, Turtles, Reptiles & Crocodilians (Collins & Taggart 2009). Likewise in chapter 14 (USPACOM-Part 2) which deals with mainly Australian species, I have at times deferred to the classification used by two Australian sources. One was the University of Adelaide’s Clinical Toxinology Resources website (www.toxinology.com) and the other was a website known as the Australian Reptile Online Database (www.arod.com.au/).

  Finally, it is important to note that many scholars in the science of herpetology will find much to criticize in this book. Among them will likely be many of those who generously contributed photographs, forwarded scientific papers, and generally tried to steer this author in the direction of scientific accuracy. Despite their efforts and my own, this volume remains an unscientific book. Experts in herpetology have not reviewed it for complete scientific accuracy, and it is a book written mostly for laypersons. Its goal is to help lay military personnel deal with the small threat that venomous snakes pose to them and to their mission. That said, it is hoped that the photos and information contained herein will also find acceptance and use by many others, especially by those who appreciate nature in general and snakes in particular.

  Scott Shupe, 2012
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  CHAPTER 1


  GENERAL INFORMATION

  There may be as many as a half million bites and 20,000 deaths per year from snakebite worldwide (Kasturiratne et al. 2008). That figure is about half of the number of deaths attributed to venomous snakes worldwide when this book was originally published in 1965. In all probability, the death estimates are low, given that in many undeveloped regions of the world snakebite deaths often go unrecorded.

  Personnel of the U.S. Navy and Marine Corps may find themselves stationed or visiting in many parts of the world, particularly the countries bordering the oceans. In some of these countries, snakebite is a significant public health hazard.

  American military forces have never experienced casualty rates from snake envenomations sufficiently high as to jeopardize the outcome of an operation. However, the threat of snakebite may create a morale problem sufficient to delay an operation or cause unnecessary fear during its execution. While snakebite has been rare and fatalities therefrom have been even more uncommon in the military forces, it does constitute a medical emergency requiring immediate attention and considerable judgment in management.

  This manual is designed to facilitate identification of the major groups (genera) of venomous snakes and to identify the most dangerous species.

  It is not practical to by-pass the specialized terminology of herpetology completely, but herpetological terms are avoided whenever possible. Those that are used are defined in the glossary or are evident from examinations of the figures.

  Geographic definitions of regions discussed are provided because of differences in the use of such words as Middle East, Southeast Asia, Near East, et cetera. Snakes found in more than one region are listed in each. A second aim of the manual is to give suggestions for preventing snakebite, and a third aim is to indicate practical first aid measures should snakebite occur. Principals and procedures for medical managment of snake envenomation are discussed, but it is not a purpose of the manual to evaluate all the varied and sometimes conflicting therapeutic regimens that have appeared in the medical literature.

  A list of specific references is included at the end of each chapter. There are two groups of references that are titled CURRENT REFERENCES and ORIGINAL REFERENCES. The list of current references contains all the specific references used in revising and updating this volume. The original references is a list of all the specific references used in the original (1965) text. The list of general references at the back of this manual is also from the original text. A space for notes will be found at the end of most chapters. This may be used for additional references and information gained under local circumstances.

  CURRENT REFERENCES

  Kasturiratne A, Wickremasinge AR, de Silva N, Gunwardena NA, Pathmeswaren A, et al. 2008. “Estimation of the Global Burden of Snakebite.” PLoS Med., 5(11):e218 DOI 10.1371 /journal.pmed.0050218.

  Swaroop, S. and B. Grab. 1954. Snakebite Mortality in the World. Bulletin of the World Health Organization, 10 35-76.
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  CHAPTER 2


  PRECAUTIONS TO AVOID SNAKEBITE

  The best way to keep from being bitten by snakes is to avoid them. However, since there is little choice in a duty assignment, there are certain precautions to be taken in “snake country.”

  When in a snake-infested country, it is important to:

  1. Remember that snakes are probably more afraid of humans than humans are of snakes. Given the chance snakes will usually retreat to avoid an encounter.

  2. Learn to recognize the venomous snakes in the area of operation. Avoid killing harmless snakes.

  3. Avoid walking around after dark. Many venomous snakes are nocturnal and will travel at night far beyond the distances they may venture during the day. If you must walk at night be sure to wear boots.

  4. Remember that snakes in general avoid direct sunlight, and that they are most active at moderate conditions.

  5. Avoid caves, open tombs, and known snake den areas. Snakes live in areas which afford protection and which may be frequented by other small animals. They may be found in considerable numbers in caves and open tombs during the hibernation period which in most snakes extends from fall until early spring. They may also seek out these same areas during the summer months.

  6. Remember that venomous snakes may be found at high altitudes, and that they can climb trees and fences.

  7. Walk on clear paths as much as possible. Avoid tall grass and areas of heavy underbrush or ground covering. Always wear protective clothing in these areas.

  8. Avoid swimming in waters where snakes abound. Most land species of venomous snakes swim well, and may, under unusual circumstances, bite while in the water. Sea snakes are not uncommon in the Indo-pacific area.

  9. Avoid sleeping on the ground whenever possible.

  10. Avoid walking close to rocky ledges. Give snakes a wide passage, just in case.

  11. Avoid hiking alone in snake-infested areas.

  12. Avoid horse-play involving live or dead snakes. Snakes should not be handled carelessly. Teasing people with snakes may have unexpected and unfortunate results.

  Specific Precautions:

  The following DON’Ts are suggested for those in snake country.

  1. DON’T put your hands or feet in places you cannot look, and

  2. DON’T put them in places without first looking.

  3. DON’T turn or lift a rock or fallen tree with your hands. Move it with a stick, or with your foot if your ankle and leg are properly protected.

  4. DON’T disturb snakes.

  5. DON’T put your sleeping bag near rock piles or rubbish piles or near the entrance to a cave.

  6. DON’T sit down without first looking around carefully.

  7. DON’T gather firewood after dark.

  8. DON’T step over a log if the other side is not visible. Step on it first.

  9. DON’T enter snake-infested areas without adequate protective clothing.

  10. DON’T handle freshly killed venomous snakes. Always carry them on a stick or in a bag if they must be returned to the command post.

  11. DON’T crawl under a fence in high grass or in an uncleared area.

  12. DON’T go out of your way to kill a snake. Thousands of people are bitten by snakes each year merely because they try to kill them without knowing anything about their habits or habitats.

  13. Finally, DON’T PANIC!

  Many military personnel may find reading the above list of precautions understandably disconcerting. Military missions in general and combat missions in particular often require doing some of the exact things cautioned against on the above list.

  However even in circumstances where violating these precautions is necessary to the success of the mission, the actual threat posed by snakes is proportionately small. Venomous snakes evolved their venom primarily as a means of securing their food, (i.e., killing prey). Although most will bite in defense if threatened, they usually prefer to retreat or remain hidden. Only when hard pressed will most species inflict a bite.

  Many defensive bites by snakes that have been approached too closely or trodden upon inadvertently, will not result in a life-threatening envenomation. Snakes control the amount of venom they inject, and usually the more frightened the snake the more dangerous the bite. Some defensive bites often result in only small doses of venom being injected and a small percentage of defensive bites may be “dry” bites, where no venom is injected at all. On the other hand, when fighting for its life an enraged and terrified snake will often inject a larger dose of venom, thus increasing the likelihood of a life threatening bite. For this reason killing snakes is not recommended in instances where the option exists to simply move away from the snake.

  Obviously, attempting to catch or handle snakes is a bad idea. As fundamental as that statement may sound to most people, the truth is that most venomous snakebites happen to people who are attempting to capture or handle the offending snake.


  CHAPTER 3


  HOW TO RECOGNIZE SNAKE ENVENOMATION

  INTRODUCTION

  In most parts of the world, bites by nonvenomous snakes occur far more frequently than bites by venomous snakes. Since the differentiation is often difficult, all victims of snakebite should be brought under the care of a physician as quickly as possible.

  In older texts, including the 1965 edition of this volume, the discussion of snakebite treatment and first aid usually included instructions such as “Whenever feasible the offending snake should be killed and brought with the victim to the physician.” Although the identification of the offending snake has always been an important element in proper treatment, this advice is not without flaws. Attempting to kill a venomous snake can lead to additional bites, and even dead snakes have been known to reflexively envenomate careless handlers. In today’s modern world a much safer tactic would be to take a picture of the snake and bring that to the physician. Almost everyone today has a cell phone or other device that can be used to accomplish this task. While a cell phone photo may not be as good a diagnostic tool as a dead snake, in most cases it should suffice for proper identification and it entails less risk. When possible to safely accomplish, a close up photo of the head along with a wide shot of the entire snake is most desirable for identification purposes.

  While it is not always possible to identify the snake responsible for the bite by the tooth or fang marks found on the victim’s skin, in some cases these may be of considerable value in differentiating between bites by venomous and nonvenomous species. Bites by the vipers (Old World vipers, pit vipers of Asia, eastern Europe, and the rattlesnakes and related species of the Americas) usually result in one or two relatively large puncture wounds of varying depth, depending on the size of the snake, the force of its strike, and other factors.

  In most cases, additional tooth marks are not seen. Bites by the elapid snakes (cobras, mambas, tiger snake, taipan, coral snakes, and related species) usually produce one or two small puncture wounds, although occasionally there may be one or two additional punctures. Sea snake bites are characterized by multiple (2 to 20) pinhead-sized puncture wounds. In some cases the teeth may be broken off and remain in the wound.

  Proper identification of fang or tooth marks may be complicated in those cases where skin tears result from jerking an extremity away during the biting act. This is a particular problem in viper bites where long scratches or even lacerations are inflicted by the fangs. In bites by elapid snakes there may be superficial scratches from the snake’s mandibular and palatine teeth. Thus, it can be seen that while fang or tooth patterns may be of assistance in determining the identity of an offending snake, they should not be depended upon as the deciding factor in establishing the diagnosis.

  It should be noted that one can be bitten by a venomous snake and not be envenomated. In 3 to 40 percent of the bites inflicted by venomous snakes, no signs or symptoms of envenomation develop. This may be due to the fact that the snake does not always inject venom, or if venom is ejected that it does not enter the wound, as can sometimes happen in very superficial bites. This important fact should always be considered before specific treatment is started.

  Venom Apparatus

  The venom apparatus of a snake consists of a gland, a duct, and one or more fangs located on each side of the head (fig. 1). The size of these structures depends on the size and species of the snake. Each venom gland is invested in a connective tissue sheath which is invaded by the muscles that contract it during discharge of the venom. The innervation of these muscles is different from that controlling the biting mechanisms: thus, the snake can control the amount of venom it ejects. It can discharge venom from either fang, from both, or from neither. Snakes rarely eject the full contents of their glands. Most rattlesnakes probably discharge between 25 and 75 percent of their venom when they bite a human. The true vipers discharge about the same, perhaps slightly less. There appears to be a greater variation in the amount an elapid may discharge. Many victims of elapid envenomations have minimal signs and symptoms; others show evidence of severe envenomation.

  The fangs of the vipers are two elongated, canaliculated teeth of the maxillary bones. These bones can be rotated so that the fangs can be moved from their resting positions against the upper jaw, to their biting positions, approximately perpendicular to the upper jaw. These snakes have full control over their fangs, raising or lowering them at will as when striking, biting, or yawning. The two functional fangs are shed periodically and are replaced by the first reserve fangs. The fangs of the elapid snakes are two enlarged anterior maxillary teeth. These teeth are hollow and are fixed in an erect position.

  Snake Venoms

  The venom of most snakes is a complex mixture, chiefly proteins, many of which have enzymatic activity. Some of the effects of snake venoms are due to the nonenzymatic protein portions of the venom, while others are due to the enzymes and enzymatic combinations. The symptoms and signs of snake envenomation may be complicated by the release of several substances from the victim’s own tissues. These autopharmacologic substances sometimes render diagnosis and treatment more difficult.

  The arbitrary division of venoms into such groups as neurotoxins, hemotoxins, and cardiotoxins, while having some useful purpose in classification, has led to much misunderstanding and a number of errors in treatment. In the years since the original publication of this volume the terms cytotoxin, myotoxin, nephrotoxin, and necrotoxin, have come into wide use in describing the physiological effects of snake venoms. Additionally, terms such as procoagulant, haemorrhagic, and anticoagulant are frequently used in discussions involving hemotoxins. It has become increasingly apparent that these divisions are over-simplified and misleading. Neurotoxins can, and often do have cardiotoxic or hemotoxic activity, or both; cardiotoxins may have neurotic or hemotoxic activity, or both; and hemotoxins may have the other activities. It is best to consider all snake venoms capable of producing several changes, sometimes concomitantly, in one or more of the organ systems of the body.

  It is also apparent that quantitative and perhaps, qualitative differences in the chemistry of venoms may occur at the species level and may, in fact, be evident in snakes of the same species taken from different geographic areas. Thus, differences in the symptoms and signs of envenomation may occur even when similar snakes are involved in a series of accidents.
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  FIGURE 1. Figures of fangs, venom ducts, and venom glands of : A. Cobra (Elapidae), and B. Viper (Viperidae).

  The fangs of elapid snakes are much shorter than those of vipers and do not rotate. In each case the venom glands lie outside the main jaw muscles toward the back of the head. The venom ducts lead from the glands to the bases of the hollow fangs.

  In Table 1 are given the names of some of the more important venomous snakes of the world, their adult average lengths, the approximate amount of dried venom contained within their venom glands (adult specimens), and the intraperitoneal and intravenous LD50 in mice, as expressed in milligrams of venom (on a dry weight basis) per kilogram of test animal body weight. The purpose of this table is to demonstrate the considerable differences that exist in the lethality of various snake venoms.

  In general, the venoms of the vipers cause deleterious changes in the tissues both at the site of the bite and in its proximity, changes in the red blood cells, defects in coagulation, injury to the blood vessels; and, to a lesser extent, damage to the heart muscle, kidneys, and lungs. The venom of the tropical rattlesnake, Crotalus durissus, cause more severe changes in nerve conduction and neuromuscular transmission than do other crotalid venoms. The venoms of the elapid snakes cause lesser local tissue changes, but often cause serious alterations in sensory and motor function as well as cardiac and respiratory difficulties.

  SYMPTOMS AND SIGNS

  The symptoms, signs, and the gravity of snake venom poisoning are dependent upon a number of factors: the age and size of the victim, the nature, location, depth, and number of bites, the length of time the snake holds on, the extent of anger or fear that motivates the snake to strike, the amount of venom injected, the species and size of the snake involved, the condition of its fangs and venom glands, the victim’s sensitivity to the venom, the pathogens present in the snake’s mouth, and the degree and kind of first aid and subsequent medical care. It can be seen that snakebites may vary in severity from trivial to extremely grave.

  The findings given in tables 2, 3, and 4 are those observed in what may be termed typical or moderately severe cases of snake envenomation. While they are not complete, they do provide a ready reference of the more commonly observed sequelae of bites by venomous snakes.

  Diagnosis of crotalid envenomation is dependent upon the presence of one or more fang marks, and immediate and usually progressive swelling, edema, and pain. In most cases, swelling and edema are constant findings and are usually seen about the injured area within 10 minutes of the bite. In the absence of treatment, the swelling progresses rapidly and may involve the entire injured extremity within one hour. Generally, however, swelling and edema spread more slowly, and usually over period of 8-36 hours. Swelling and edema are most marked following bites by the North American Rattlesnakes (excluding the Mohave, Massassaugas, and pygmy rattlesnake) and the American lance head vipers (Bothrops, Rhinocerophis, and Bothropiodes). Swelling is slightly less marked following bites by the Malayan Pit Viper (Calloselasma rhodostoma) the Asian Pit Viper genus Trimeresurus, and the American moccasins (Agkistrodon). It is least acute following bites by the cascabel or South American Rattlesnake (Crotalus durussus terrificus).

  In many cases, discoloration of the skin and ecchymosis appear in the area of the bite within several hours. The skin appears tense and shiny. Vesicles may form within 3 hours, and are generally present by the end of 24 hours. Hemorrhagic vesiculations and petechiae are common.

  Pain immediately following the bite is a common complaint in most cases of crotalid envenomations. It is most severe following bites by the South American pit vipers (except for the cascabel, which is less severe); the eastern diamondback, western diamondback, and timber rattlesnakes of North America, and the Asian pit vipers.

  Weakness, sweating, faintness, and nausea are commonly reported. Regional lymph nodes may be enlarged, painful, and tender. A very common complaint following bites by some rattlesnakes, and one sometimes reported following other pit viper bites, is tingling or numbness over the tongue and mouth or scalp. Paresthesia about the wound is sometimes reported. Viperid envenomation is characterized by burning pain of rapid onset, swelling and edema, and patch skin discoloration and ecchymosis in the area of the bite. Extravasation of blood from the wound site is common in Russell’s and saw-scaled viper envenomations. The failure of the blood to clot is a valuable diagnostic finding. Bleeding from the gums, and the intestinal and urinary tracts is common in severe Russell’s and saw-scaled viper bites.

  Cobra envenomaton is characterized by pain usually within 10 minutes of the bite, and this is followed by localized swelling of slow onset, drowsiness, weakness, excessive salivation, and paresis of the facial muscles, lips, tongue, and larynx. The pulse is often weak, blood pressure is reduced, respirations are labored, and there may be generalized muscular weakness or paralysis. Ptosis, blurring of vision, and headache may be present. Contrary to popular opinion, necrosis is not an uncommon consequence of cobra envenomations. In bites by the kraits a similar clinical picture is usually seen, except that there is very little or no local swelling or severe pain. The systemic manifestations may often be more severe, and shock, marked respiratory depression, and coma may rapidly develop. Abdominal pain is often intense following envenomation by the kraits, mambas, and taipans. Envenomation by coral snakes may resemble krait bites. The bite is usually less painful, and there is occasionally a sensation of numbness about the wound. Chest pain, particularly on inspiration, is sometimes reported. Localized edema is minimal and necrosis is rare.

  Mamba envenomation is characterized by weakness, nausea and vomiting, blurred vision, slurred speech, excessive salivation, headache, and abdominal pain. These findings are often followed by hypotension, respiratory distress, and shock.

  Envenomation by most of the Australian-Papuan elapids produces drowsiness, visual disturbances, ptosis, nausea and vomiting, headache, abdominal pain, slurring of speech, respiratory distress, and generalized muscular weakness or paralysis. Hemoglobinuria may be found early in the course of the symptoms.

  Sea snake envenomations are usually characterized by multiple pinhead-sized puncture wounds, little or no localized pain, oftentimes tenderness and some pain in the skeletal muscles and in particular, the larger muscle masses and the neck. This pain is increased with motion. The tongue feels thick and its motion may be restricted. There may be paresthesia about the mouth. Sweating and thirst are common complaints, and the patient may complain of pain on swallowing. Trismus, extraocular weakness or paralysis, dilation of the pupils, ptosis and generalized weakness may be present. Respiratory distress is common in severe cases. Myoglobinuria is diagnostic.

  Little is known about the problem of envenomation by rear-fanged colubrid snakes. The African boomslang and bird snake are know to produce severe envenomations, which on rare occasions may be fatal. (These snakes are described on p. 202.) Other species of colubrids, some with enlarged grooved fangs and some with solid teeth, are know to bite and may be venomous. The manifestations of bites by known venomous colubrids, such as the mangrove snake (Boiga dendrophila) of southeast Asia, the “culebra de cola corta” (Tachymenis peruviana) of western South America, the parrot snakes (Leptophis) of tropical America and several other species are known to cause local pain and swelling, sometimes accompanied by localized skin discoloration and ecchymosis; and in the more severe envenomation, increased swelling and edema which may involve the entire injured extremity, general malaise, and fever. The acute period may persist of 4 to 7 days. In the decades since the original publication of this volume a new family of mostly harmless snakes, the Lamprophiidae, has been described. Within this family is a single genus (Malpolon) of southern Europe and north Africa that is mildly venomous and has caused at least one death. It is important to differentiate envenomation by colubrids and others from that of more dangerous elapids and vipers.

  In summary, any snakebite associated with immediate (and sometimes intense) pain, followed within several minutes by the appearance of swelling and subsequently edema is usually diagnostic of envenomation by a viper. Elapid envenomation, on the other hand, is not so easily diagnosed during the first 10 minutes following the bite. Pain, usually of minor intensity, may appear within the first 10 minutes, although in some cases it is not reported for 30 minutes or even longer. Swelling usually appears 2 or 3 hours following the bite and tends to be limited to the area of the wound. The first systemic sign of elapid envenomation is usually drowsiness. This is often apparent within 2 hours of the bite. Ptosis, blurring of vision, and difficulties in speech and swallowing may also appear within several hours of the bite. It can be seen how important it is in cobra, mamba, krait, taipan, tiger, and coral snake bites to determine the identity of the offending reptile as quickly as possible. A difference of 30 minutes to 1 hour in initiating treatment in elapid bites may make the difference between life and death.

  TABLE 1. - Yield and lethality of venoms of important venomous snakes
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  TABLE 2. - Signs and symptoms of crotalid bites
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  1 In the more severe cases the intensity of the symptoms and signs may be markedly increased. In addition, there may be severe respiratory distress, cyanosis, muscle spasms, and secondary shock leading to death.

  2 Bleeding may be from the gastrointestinal, urinary, or respiratory tracts, from the gums, or it may be subcutaneous. In Trimeresurus bites the hemorrhage is usually confined to the locus of the wound. Bleeding from the gums is common following Bothrops envenomation.

  3 Platelets may be increased in mild poisonings and markedly decreased in severe cases.

  4 Often confined to the tongue and mouth, but may involve the scalp and distal parts of the toes and fingers as well as the injured part.

  5(+ to +++) = Grading of severity of symptom, sign or finding, (—) = Of lesser significance or absent, ( ) = Information lacking.

  TABLE 3. - Symptoms and signs of viperide bites
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  1 Usually limited to area of wound in puff adder and European viper bites. However, bleeding from the gums, intestine and urinary tract may occur, particularly in saw-scaled viper and Russell’s viper envenomations.

  TABLE 3. - Symptoms and signs of elapide bites (cont.)
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    Western Barred Spitting Cobra, Naja nigricincta, black phase

  


  CHAPTER 4


  FIRST AID

  INTRODUCTION

  Since this volume was first published in 1965 understanding of snake venoms (and the way those venoms impact on living tissues) has expanded considerably. Likewise, the first aid and treatment of venomous snake bites has undergone significant change. So much so in fact, that the chapter written on this subject by the previous authors was so outdated that this author has elected to re-write this chapter completely.

  Of course, some of the original advice for snakebite first aid remains valid. Such common sense things as getting the victim to a medical facility as soon as possible is perhaps even more imperative today than ever before. It has long been known that while there are some first aid measures that should be undertaken, the real treatment begins in the hospital; and it is now known that many of the accepted first practices from decades ago are a waste of time.

  There has always been a “catch 22” involved in advice regarding snake bite first aid. The statement that the victim should “get to a medical facility as soon as possible, with the least amount of physical exertion as possible” leaves a real dilemma for a soldier or sailor who may be alone in the field and far from help.

  Fortunately, most snakebite victims are not alone when these incidents occur, and in today’s modern world rapid transport to a medical facility is nearly always possible.

  GENERAL CONSIDERATIONS

  The best advice in regards to snakebite first aid of course is to avoid being bitten in the first place! Obvious as this advice may seem, the truth is that most victims of venomous snakebites could have avoided being bitten. Snakes are retiring animals that usually try to avoid conflict. Most species bite only as a last resort. In general snakes, even venomous snakes, are afraid of people and if left alone they are not a threat. Thus, the easiest way to avoid being bitten is to avoid snakes.

  Ironically, it is the snake’s fear of man that leads the snake to bite. Venomous snakes have only one defense, and that is to bite. So, when trod upon by a giant, two-legged creature like a human, the snake’s response is to bite. In truth, this is not how most human snakebites occur. The majority of bites are the result of people trying to kill, capture, or otherwise molest the offending snake (see page 3 chapter 2, Precautions to Avoid Snakebite.)

  The first thing that should be discussed in regards to modern snakebite first aid is that nearly all the old methods recounted time and again through the years are no longer regarded as valid and in fact are actually counter-productive. These contraindicated tactics include topical applications of chemicals or ice, application of electrical current, and the famous “cut & suck” method of first aid. This latter tactic called for incisions made into the tissues and suction applied to the wound. This first aid method was discussed at length in the original publication of Poisonous Snakes of the World in 1965 and although it was long considered useful as a means of removing some of the venom from the victim, it is now known that this method is futile as a first aid measure.

  One of the now disregarded actions discussed in the old “cut and suck” first aid method included instructions on the use of a constriction band around the bitten extremity above the bite. The idea was to retard the spread of venom through the body. Once again, the use of a constricting band (or a tourniquet) is strongly contraindicated and should never be used in snakebite first aid.

  There is however a newer method whose aim is similar and that can be a useful first aid measure for some types of purely neurotoxic elapid snakes. That method, known as “pressure immobilization” or the “Sutherland technique,” can help retard the spread of certain neurotoxic venoms and is a useful first aid method for the bites of coral snakes, kraits, sea snakes, many Australian elapids, and some cobra species. Also known as a “compression wrap” this technique involves firmly (but not too tightly) wrapping the bitten extremity from distal to proximal with a wide, elastic-type bandage in much the same way as one would wrap a sprained ankle.

  CAUTION: This method is for use only on snakes having purely neurotoxic venoms that do not have necrotic properties. Nearly all vipers and many cobras (especially spitting cobras) have venoms that are strongly proteolytic and cause significant tissue damage. Applying a compression wrap to a bite by species such as these will increase the danger and severity associated with the necrotizing effect of the venom.

  Insofar as first aid for vipers and other species whose venom precludes the use of the compression bandage, there is little that can be done to slow or prevent the absorption of the venom. One course of action that can be undertaken is to immobilize the bitten extremity to prevent movement of the limb. General restriction of movement and exertion by the patient is also important, as exerting movements may increase the spread of the venom through the body. Reassuring the victim and beginning arrangements for transport to a medical facility as soon as feasible are two other considerations that apply to any snakebite situation regardless of the species of snake involved. If trained to do so, starting an intravenous infusion of fluids can be useful in helping to delay or lessen the effect of one of snake envenomation’s most deadly consequences, hypovolemic shock. In fact, it is useful for anyone administering first aid to regard a venomous snakebite as a form of trauma, where management of shock can be of paramount importance.

  In the earlier (1965) edition of this book it was advised that medical corpsmen be trained in the use and administration of antivenom. This consideration today seems unnecessary as prompt transportation to medical facilities is normally possible, and antivenom treatment is not without some risk.

  One factor that remains critical is in the making of a proper identification of the offending snake. In years past, including in this book’s original edition, it was advised that the offending snake should be killed in order to facilitate proper identification. Certainly, having the dead snake on hand for examination is the ideal situation when attempting to make a proper identification. These actions however can entail some significant risks for personnel involved. Additional snakebites can easily occur to the personnel attempting to kill the snake. Even normally placid snakes when fighting for their life and escape is impossible, are capable of a spirited defense and even a dead snake can reflexively bite and inject venom. Thus, attemping to kill the snake and bring it to the hospital with the victim may not be the best solution to the need for proper identification. In today’s world nearly everyone carries a cell phone with a camera function, or a small digital pocket camera of some variety. Most of these are capable of taking photographs that are of high enough quality to allow for proper identification of the offending snake by hospital personnel.

  When taking photos of a snake for ID purposes, both a whole body photo and a close up photo of the head is most useful. Of course, care should be taken. Even dead snakes should not be handled and can be moved with a stick if necessary to reveal the animal for photography. A zoom feature is highly recommended, especially if the snake is still alive!

  In such a case maintaining a safe distance of at least six feet is recommended when photographing a medium-sized (2 to 4 foot) snake. Smaller snakes can be more closely approached (3 feet), while larger snakes should be given correspondingly greater separation distances.

  Finally, there may be rare circumstances where a soldier or sailor may find themselves in a situation where simply moving away from the snake is not an option, as for instance in the rare occurance of finding a snake in a bivouac (tent or shelter). In such circumstances killing a venomous snake may be necessary. If a snake must be killed to ensure the safety of nearby personnel it should be done as quickly and cleanly as possible. A wounded, enraged, and terrified snake is a much more dangerous animal than one that is casually encountered.

  
    SIX STEPS IN SNAKEBITE FIRST AID (all species)

    1. Immobilize bitten extremity and restrict overall movement.

    2. Watch for signs of shock and react accordingly.

    3. Reassure victim.

    4. Arrange for transport to medical facility.

    5. Photograph snake with cell phone or other device. If possible get a whole body shot then use zoom function if available to get a close up of the head. Keep a safe distance from the snake (see above).

    OR IF THE SNAKE CAN BE KILLED AND COLLECTED; this method ensures that anyone familiar with the snakes of the region should be able to make a proper identification (see chapter 6, Recognition of Venomous Snakes.)

    When collecting a dead snake for transport/identification, DO NOT HANDLE THE SNAKE, use a stick or tongs to lift the snake into a box or bag for transport.

    EXTRA STEP FOR PURELY NEUROTOXIC ELAPIDS SNAKES

    (including Coral Snakes, Kraits, King Cobra, Sea Snakes, and many Australian snakes.)

    6. Apply compression bandage. DO NOT USE COMPRESSION BANDAGE ON SNAKES THAT HAVE NECROTIZING COMPONENTS IN THEIR VENOM.

    Author’s Note: Much of the information contained in this chapter was supplied by Kristen Wiley and Jim Harrison of the Kentucky Reptile Zoo and Venom Laboratory.

  

  NOTES
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    Boomslang (female), Dispholidus typus

  


  CHAPTER 5


  MEDICAL TREATMENT

  Author’s Note:

  Although the original authors of this chapter were medical professionals and much of what was contained in the original edition regarding snakebite treatment remains relevant, it was written in 1965 and some of that material is now contraindicated.

  The information for the outline for snakebite procedures that appears below was provided by Kristen Wiley and Jim Harrison of the Kentucky Reptile Zoo and Venom Laboratory. Though neither of these individuals are medical doctors, the procedures they have outlined have been developed over the last several decades in response to many venomous snakebites by a wide variety of species from around the globe.

  These protocols are those that have been used successfully in treating the many bites experienced by both these individuals while working at their facility.

  1. The proper identification of the offending snake is critical in determining the course of treatment.

  Exact identification down to species level may not be as critical, but knowing whether the offending snake was a type of pit viper verses a species of krait or coral snake is imperative. First of all, identification is necessary to ascertain which type of antivenom should be used, but it can also be very important in regards to the methods of supportive therapy.

  Therefore, it is highly recommended that some of the medical personnel within a deploying unit have some knowledge of the venomous snakes in the area to which the unit is deployed. This is especially true in regions of the world outside of the United States. The following recommendations assume some knowledge of the venomous snakes of the area by treating physicians. Without this basic information, the snakebite scenario contains so many complicating factors and becomes so complex that it is impossible to give proper guidance.

  The treatment regime and antivenom used (Coralmyn Antivenom) for treating North American coral snake bites is the same regardless of the species of coral snake involved. This also applies to all North American pit vipers, as the CroFAB Antivenom is effective against all pit vipers in the United States. However, there may be subtle differences in treatment regimes with certain pit vipers (copperhead bites and pygmy rattlesnake bites for instance very rarely warrant the use of antivenom). Thus exact identification down to species level is less critical in the United States, and the only really crucial information required is whether the offending snake was a venomous snake, and if so, was it a pit viper or a coral snake.

  2. The primary treatment for snakebite is antivenom.

  Although not all venomous snakebites will require antivenom, and its use does carry some risk of allergic reaction, if the need for antivenom therapy is apparent it should begin immediately. Unlike many types of trauma, where the stabilization of the patient is followed by surgery or other treatment, in the snakebite scenario, antivenom is crucial to both the initial stabilization as well as the treatment. Therefore the administration of antivenom should begin as soon as it becomes apparent that the patient has experienced a significant envenomation. The best results with antivenom use are achieved if it is administered within two hours of the bite. In some instances, however, it can still be used with decreasing results for up to 24 hours post bite.

  Antivenom is administered intravenously by dilution (normally 1:10) in a saline drip (follow instructions contained in the antivenom package). The amount of antivenom needed to neutralize the venom will depend upon the amount of venom injected. Likewise the rate of infusion should depend upon the severity of symptoms weighed against the risk of allergic reaction. Infusion of a large amount of antivenom very rapidly may increase the risk of anaphylaxis. Since the amount of venom injected into the victim is impossible to determine, an initial dose of 10 vials is recommended. The protocol of the Kentucky Reptile Zoo regarding antivenom use is: “If antivenom is needed, it is usually needed in larger rather than smaller amounts.” In the case of Australian species where the antivenoms are manufactured by Commonwealth Serum Laboratories (CSL), which come in much larger vials, 1 or 2 vials is adequate as an initial dosage.

  Adequate antivenom supplies, for each dangerous snake species found in the area of deployment, is of paramount importance. Hours wasted trying to locate the correct antivenom can mean the difference between life and death for the snakebite victim. Again, it is important to note that in cases of severe envenomation by deadly species, antivenom therapy needs to begin at the earliest possible time. Although in almost every case it is impossible for treatment to be administered to personnel in remote locations, antivenom should be available at the first location to which injured personnel are evacuated.

  Finally, as with any other type of trauma, a variety of supportive therapies may be needed. In the case of many neurotoxic species artificial ventilation may be necessary, sometimes for an extended period of several days. In these types of cases it is important to remember that the patient may be conscious, aware, and able to feel pain but unable to respond.

  Bites by other mainly non-neurotoxic species such as the vipers also may require aggressive supportive therapy to combat hypovolemia, coagulopathy, etc.

  3. Determination to give antivenom.

  Antivenom should be given if any of the following symptoms appear in bites by vipers and other NON-NEUROTOXIC SPECIES.

  Any symptoms of systemic poisoning (coagulopathy, hypovolemic shock, etc.). Local symptoms that can be signs of serious envenomation by non-neurotoxic venoms include swelling that progresses several inches or more beyond the site of the bite and significant discoloration (ecchymosis).

  Antivenom should be given if any of the following symptoms appear in bites by NEUROTOXIC SPECIES. In bites by neurotoxic species antivenom is warranted in any bite by a snake having venom that is a pre-synaptic neurotoxin. Asian kraits and Australian taipans are a good example. In these species death occurs by respiratory paralysis. Once the symptoms of paralysis have progressed to the point of impairing normal respiration, antivenom will not be able to reverse this effect. Respiratory paralysis can last for several days, resulting in the need for artificial respiration. Any patient exhibiting signs of pre-synaptic poisoning (usually manifested as descending flaccid paralysis in which the first symptoms are paralysis of cranial nerves resulting in ptosis, loss of speech, confusion, etc.), should be treated with antivenom immediately. Even if administered prior to the onset (or at the earliest onset) of these symptoms, antivenom may not stop the progression of paralysis and aggressive supportive therapy (artificial respiration) may be necessary for up to several days.

  Bites by neurotoxic snakes possessing post-synaptic neurotoxins usually respond to antivenom even after symptoms are well developed The American coral snakes, Micrurus are an exception, and reversal of respiratory paralysis in these snakes may not respond to antivenom once the symptoms have progressed to a point of respiratory failure. Thus, prophylactic antivenom therapy is recommended for treating all bites by members of this genus.

  Snakebites by species possessing post-synaptic neurotoxins may also respond to treatment with anticholinesterase drugs.

  Neurotoxic bites may present symptoms rapidly or very gradually, sometimes not manifesting for up to 12 hours. Victims of bites by neurotoxic species (even those showing no immediate signs of envenomation) should be observed closely for 24 hours.

  4. Types of Antivenoms currently available.

  Most antivenoms available today fall into one of two groups known as IgG and FAB’2. These antivenoms seem to have a longer half life in the body and therefore if the initial dose is sufficient to neutralize the amount of venom injected, they typically require only a single dosage.

  CroFAB antivenom (used for treating bites of North American pit vipers) has a shorter half life and the venom-antivenom complex is more likely to dissociate. As a result, CroFAB typically requires repeated smaller doses over an approximately 72 hour period.

  5. Potential complications.

  When administering antivenoms, always be prepared for anaphylaxis. Have epinephrine available and be watchful for signs of allergic reaction.

  Although many antivenom manufacturers advise the use of skin tests prior to the administration of antivenom, the protocol used by the Kentucky Reptile Zoo is that a skin test can increase the likelihood of, or initiate anaphylaxis, and skin tests are thus contraindicated.

  6. Non-antivenom treatments.

  There are a number of snake species throughout the world for which no antivenom is currently available. In such cases, supportive therapy is the physician’s only option. Some widely used supportive therapies are listed below.

  SUPPORTIVE THERAPY FOR NEUROTOXIC SNAKES:

  *Anticholinesterase drugs may be beneficial in treating bites in which post-synaptic neurotoxins are the major source of pathology (American coral snakes and Australian death adders for instance).

  *Snakebites that involve respiratory failure due to paralysis can be managed by artificial respiration.

  SUPPORTIVE THERAPY FOR NON-NEUROTOXIC SNAKES:

  *Treat coagulopathy. Fresh frozen plasma can replace depleted clotting factors but is usually not necessary and is contraindicated if the effects of the venom have not yet been neutralized.

  *Most non-neurotoxic snakebites cause significant pain and pain management drugs may be important.

  *Fasciotomy is rarely needed. Even though swelling may mimic superficial appearance of compartment pressure syndrome, this is actually very rare in snakebite. Fasciotomy procedure should ONLY be employed if doppler or intracompartmental pressure manometry indicates pressures are elevated, AND if venom has been neutralized to avoid bleeding risks. In the rare case where pressures are known to be elevated, more antivenom may lower pressures and should be the first treatment regime.

  NOTES
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    Red-headed Krait, Bungarus flaviceps

  


  CHAPTER 6


  RECOGNITION OF VENOMOUS SNAKES

  INTRODUCTION

  This chapter is designed primarily for identification of freshly killed snakes, not live snakes seen in the field, nor long preserved and faded museum specimens. Identification of live snakes in the field requires practice and experience, and the guidelines do not lend themselves to brief verbal descriptions, as a rule. It is to be hoped that the snakes submitted for identification will have their heads on and not be too badly smashed. Identification is considerably more complicated if the head is badly mutilated, and a decapitated body may be unidentifiable.

  GENERAL PROCEDURES IN IDENTIFICATION

  It is assumed that the user of this manual will have some knowledge of where the specimen he or she is trying to identify came from. For example, if a suspected coral snake is brought in for identification, there will be no reason to differentiate it from the 40 or so species of coral snakes found from Mexico southward if it is known that it was collected in North Carolina. Knowledge of the area of habitat narrows the field considerably. Identifying snakes from tropical areas often poses a problem in that tropical snake faunas are much richer in the numbers of species, and the distribution of some of these is poorly known. Nevertheless, if this manual is used correctly, and if there is an adequate specimen to work with, it should be possible to distinguish first between venomous and nonvenomous snakes, then, if venomous, to ascertain the correct generic identification in about 90 percent of the cases, and finally to arrive at the correct species in about 3 out of 4 cases.

  First, if there is any doubt that the animal is a snake and a venomous one, or if the family of the snake is unknown, then Key to the Families of Snakes, page 29 this chapter, should be consulted. If the snake is known to be a venomous land snake, then refer to the correct geographic section of chapter 7 and thence to the descriptions of the common species of the area; if a venomous marine snake, refer to Chapter 8.

  If practicable every medical unit that enters an area where snakebite is a hazard should build up an identified collection of local venomous and nonvenomous snakes. Small individuals or just the heads of large snakes should be sufficient. Such collections are often essential for rapid identification of dangerous species.

  If the specimen cannot be identified readily, it may be:

  1. An aberrant individual or one from an atypical population;

  2. An uncommon species listed in the regional table but not described in detail;

  3. An unknown species or one not previously known from that geographic region;

  4. A harmless species incorrectly identified as venomous. (To confirm the family, recheck characteristics using Key to the Families, this chapter.)
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  Figure 2. Drawing of head of pit viper, showing the position and appearance of the loreal pit. This heat sensitive structure is characteristic of the family Crotalidae.

  In examining an unidentified snake look first at the head. In all pit vipers (family Crotalidae) there is a deep hollow between the eye and nostril and slightly below a line connecting the two (see Figure 2). The impression is one of an extra nostril. (A large pit viper, Bothrops atrox, is known in Mexico as cuatro narices or four nostrils.) These pits are actually sensitive heat receptors. They absolutely identify a snake as a pit viper, since they are not seen in any other type of snake. However, some pythons and boas do have pits on the upper lip. The pits may be difficult to recognize for they are often camouflaged by the head markings so that they are not visible except by close inspection; this offers another reason for bringing the intact snake in for identification.

  DISTINGUISHING FEATURES IN IDENTIFICATION

  Venom Apparatus

  Fangs and venom glands are the only anatomic features that set venomous snakes apart from nonvenomous ones. Caution is demanded in examining the mouth of a freshly killed snake; the biting reflex may persist in a severed head for as long as 45 minutes. The long, moveable fangs of vipers, normally sheathed in whitish membrane and rotated parallel to the roof of the mouth, can be readily demonstrated and recognized. Fangs of elapid snakes (cobras, kraits, mambas, and related species) are smaller in size, located toward the front of the mouth, and fixed to the jaw (see Fig. 3). In cobras, mambas, and some other species they are large enough to be readily recognized, but in coral snakes and some other small elapids this is not the case. Enlarged anterior teeth are seen also in some nonvenomous snakes and can be confusing. Sea snake fangs are small and hard to distinguish. Rear fangs in colubrid snakes are rather difficult to see and extremely difficult to differentiate from nongrooved enlarged teeth found at the back of the jaw in many nonvenomous snakes. Fortunately, only a few rear-fanged snakes in Africa are sufficiently dangerous that their identification is important, and the fangs on these kinds are quite long.

  Head Shields

  The size and arrangement of shields on the top and sides of the head are most helpful in snake identification. In the great majority of snakes the top of the head is covered by large symmetrical shields, typically 9 in number (see Fig. 4). More or less division of these shields into small scales is seen in many kinds of vipers, many boas and pythons, and in a few other kinds of snakes. Reduction of the number through fusion of shields is seen mostly in small burrowing snakes.

  If there are typical large shields on the crown and no pit between the eye and nostril, look at the side of the head in front of the eye. The loreal shield (see Fig. 4) is absent in nearly all venomous snakes of the Elapidae as well as the African mole vipers (Viperidae). This shield is also lacking in a good many nonvenomous snakes, but many of these are small burrowvers or strictly aquatic snakes which may be eliminated on other grounds. The size of the eye may be important (see GLOSSARY).
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  Figure 3. Skulls representative of various families of venomous snakes, showing lengths of maxillary bones (shaded) and positions and lengths of fangs. A. Cobra (Elapidae), showing short fang in front part of maxillary bone; B. Pit viper (Crotalidae), showing long fang on short maxillary bone; C. Rearfanged snake ( Colubridae), showing short fang on rear part of long maxillary bone (other parts of skull diagrammatic only).

  Eye Characteristics

  The shape of the pupil of the eye should be noted in live or freshly killed snakes. Most snakes have round pupils, some have vertically elliptical pupils, and a few have horizontally elliptical pupils. Vertically elliptical pupils are characteristic of most vipers but some nonvenomous snakes also have this type. Most venomous elapids have round pupils.

  [image: image]

  Figure 4. Head of typical colubrid snake, illustrating arrangement of scales from dorsal 3and lateral views. Any of these scales may be modified in shape or absent in various groups of venomous snakes.

  Dorsal Scale Characteristics

  The number of dorsal scale rows is sometimes important in snake identification. The method of counting is shown in Figure 5. While it is quite possible to make this count on a snake “in the round” so to speak, the inexperienced individual may obtain better results by skinning out a section of the body and flattening the skin. It is seldom possible to take a satisfactory scale count of a live snake. It is often desirable to note if the dorsal scales have a longitudinal raised ridge, keeled, or if they lack such ridges, smooth (see Fig. 6).
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  Figure 5. Method of counting dorsal scale rows. Figure drawn as though skin has been slit down belly and spread fiat (V = ventral plates).

  Ventral Scutes

  In the vast majority of snakes, large transverse scutes extend the full width of the belly. These are considerably reduced in size in boas and pythons, some freshwater and burrowing snakes, and in many sea snakes (see Figure 7). They are completely absent in the burrowing blind snakes, and in some sea snakes. A complete count of the ventrals is routine procedure in systematic herpetology. It is easily done, but rather tedious, and is not required for most of the species identifications in this manual.

  Tail

  The tail of a snake begins at the anal plate which covers the opening of the cloaca. The form of the tail is often important in identification and virtually diagnostic in sea snakes and rattlesnakes. The subcaudal scutes are usually in a double row (paired); however, in some species, all or most may be in a single row (see Figure 8). A count of the subcaudals is routine.

  Sex

  Sex of a snake can sometimes be determined readily by observing eggs or developing young in the oviducts. Pressure by fingers or injection of liquid at the base of the tail will usually evert the copulatory organs or hemipenes of a male snake. The morphology of these organs is important in snake taxonomy. Usually they are rather large fleshy structures bearing spines or other ornamentation, but they may be quite smooth, small, and slender.

  Color and Pattern

  Color and pattern are the most widely used but, unfortunately, are the most deceptive criteria for snake identification. Color and patterns in snakes have evolved primarily for purpose of concealment and, as a result, totally unrelated snakes may appear very much alike. Many tree snakes, for example, are green with a light line on the flank, and many snakes that live in the crevices of rock or under bark have dark heads with a light collar at the nape. Real or apparent mimicry of venomous snakes by harmless species is very widespread and may involve similarities in behavior as well as appearance. Color and pattern vary greatly even within a species. In snakes of semiarid lands, it has been observed for centuries that there is often correspondence of general body color with the color of the soil. Abnormal increases of dark pigment ( melanism) or its complete absence (albinism) can in rare cases give rise to black coral snakes or white rattlesnakes. Pattern is generally more constant than color, but several kinds of snakes may show both ringed and striped types of pattern. Pattern and colors of young snakes may be totally different from those of the adult. Sex differences in color and pattern are also seen.
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  Figure 6. Figures of dorsal scales showing major types of scale ornamentation : A. smooth scales. B. keeled scales.
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  Figure 7. Appearance of ventral plates in various groups of snakes. A. Extending full width of belly (most snakes); B. Moderately reduced (boas, pythons, some aquatic snakes); C. Markedly reduced (many sea snakes).
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  Figure 8. Undersides of tails of representative snakes. Snake with ENTIRE anal plate and a SINGLE row of subcaudal scutes; snake with DIVIDED anal plate and PAIRED rows of subcaudal scutes (V = ventral plates).

  THE FAMILIES OF SNAKES

  The keys given in Chapter 7 distinguish the various kinds of venomous land snakes from one another; Chapter 7 distinguishes the venomous sea snakes. Often, however, there are basic questions as to whether or not a snake is venomous, and to what family it belongs. Sometimes a family allocation will act as a double check on a tentative identification and also, occasionally, a family designation will be all that is possible because of the condition of the snake.

  To identify an animal by use of this key, the reader must begin with the first couplet (pair of statements), decide which one describes the animal at hand, and then proceed to the couplet indicated at the end of the proper descriptive phrase. This procedure is followed with the next couplet and so on. Thus, an alternative decision is offered with each couplet until the reader finally determines the proper category for the animal. The animal must possess all of the characteristics mentioned in the proper line of couplets, not just the final characteristic. Therefore, it is always necessary to start at the beginning of the key.

  The following key has been designed to sort out many kinds of nonvenomous snakes and snakelike animals before finally distinguishing between typical harmless snakes and venomous ones by the only positive means of identification of a venomous kind, the presence of fangs in the upper jaw. The following key should always be used if there is any question as to whether or not the animal at hand is a venomous snake:
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  PRESERVATION AND DISPOSITION OF UNIDENTIFIED SNAKES

  Snakes that cannot be identified should be preserved in the manner given in the next paragraph and submitted to the nearest U.S. Naval Preventive Medicine Unit. Such units will provide identification service. If delivery to such a unit is not practicable, then contact the nearest natural history museum or other institution which might have a staff herpetologist and request help in identification. The two best preservatives to prepare a specimen for shipment or delivery to a herpetologist are:

  1. Commercial formaldehyde diluted with 5 to 9 parts of water;

  2. Grain alcohol diluted to 75 percent.

  However, animals as large as most snakes will decay if placed in a preservative without some prior preparation. An ideal specimen and one which will remain in a state of minimum decay may be prepared by thoroughly injecting the body cavity and base of the tail with the preservative. A large syringe is the best means to inject the fluid, but if one is not available, multiple slits should be cut into the belly and the base of the tail and this will enable the preservative to reach the deep tissues.

  Then put a wad of cotton or gauze into its mouth to hold it open. The specimen should then be neatly coiled, belly side up, in a container sufficiently large to cover the snake with the preservative. Do not crowd several specimens in a single container.

  Large snakes of 5 feet or more in length should be eviscerated or skinned out leaving only the head and tail intact before placing them in a container of preservative. An intact head will be sufficient to differentiate between venomous and nonvenomous species.

  After the specimen has hardened ( 5 to 7 days is usually required), it may be removed from the liquid, wrapped in damp rags, put in a plastic bag, and shipped to the herpetologist for identification. A tag should always be included which gives the location where the specimen was collected in enough detail so that it can be located on a map in an ordinary atlas. If the name of a small native village is used then the name of the district, department, county, or other political subdivision must be added. Other information to put on the tag which will greatly increase the scientific value of a specimen includes date of collection of specimen, approximate altitude, habitat, and the name and address of the collector. Use waterproof ink or a pencil in filling out the tag.

  NOTES

  [image: image]

  
    King Cobra, Ophiophagus hannah

  


  CHAPTER 7


  REGIONS OF COMMAND

  INTRODUCTION

  To facilitate the identification of many the of world’s nearly 700 species of venomous snakes, the land areas of the globe have been divided into 6 regions (see map 1 page 33). The 6 divisions correspond to the world’s 6 regions of command designated and used by the U.S. military. The following seven chapters correspond to these six regions (Note: region six has two chapters). In each chapter has been included a definition of the region with a map of the land area covered by that chapter and a list of the venomous snakes which occur in it and their distribution within the region. The main body of the text of each of the following chapters is divided into generic divisions and each division is headed by a description of the genus. Following thereafter are individual descriptions of the venomous species which are responsible for the largest numbers of bites within the area, or are believed to be of serious danger to any adult human inhabiting or entering the region.
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