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Part I:


A New Way to Keep Snakes




CHAPTER 1:


WHAT IS THE ART OF KEEPING SNAKES?


During the last twenty-five years, the popularity of keeping snakes has surged in North America, Europe, and, more recently, Asia. More than fifty kinds of snakes are now regularly bred in captivity and over one hundred species are now regularly available through pet stores, specialized dealers, private hobbyists, and the many herp shows and events that have sprung up in recent years.


For those of us who have worked with snakes since the 1960s, the sudden rise in popularity was not shocking. It was only a matter of time before the secret got out: snakes are among the most beautiful and fascinating of all the vertebrates. Once people overcome their bias and superstitions, they quickly recognize the aesthetics of snake pattern, color, scalation, grace of movement, and behavior.


Originally, as with other animal-related hobbies, the herpetoculture of snakes had to overcome a major hurdle: determining the basic methods for keeping snakes alive for extended periods of time and successfully propagating them over several generations. Indeed, no animal-based hobby can survive or progress to the next level until this primary issue is overcome. It is only in recent years, after firmly establishing a wide variety of snake species in captivity, that American reptile keepers have followed in the footsteps of European hobbyists and begun to create naturalistic vivaria for displaying snakes.


The purpose of this book is to introduce the reader to the cutting edge of naturalistic vivaria methods. It is the combination of the intrinsic beauty of snakes and the art of designing eye-catching naturalistic displays that hobbyists call the “art of keeping snakes.”


I am often asked why I keep snakes. My answer is, “Because they never fail to fascinate me.” Snakes have grabbed our attention since the dawn of humankind and will not be ignored. We watch snakes with wariness—attracted and terrified at the same time. Our evolution, both biological and cultural, has been shaped in subtle ways by snakes. In several tropical areas, including Africa—the continent of our origin—deadly venomous snakes are the equivalent of living land mines. You watch for them, you carefully avoid them, and sometimes, if you step in the wrong place, you die from them.


Snakes have a psychological impact on us. They are legless aliens: suspended, fast disappearing, lurking, slithering, climbing, striking, constricting, and venomous instant death. They are the beasts that swallow their prey whole and crawl out of their skin renewed. Their image was carved into bones carried by our prehistoric ancestors and painted on cave walls. Snakes are among the most common and enduring of all mythological themes, their imprint so ancient that they rule our folklore. From Australian dream snakes to the infamous biblical tempter and the Quetzalcoatl (plumed serpent) of the Aztecs to the Great Anaconda of Amazonian Indians, they are emotional catalysts. They serve as the confrontation between states of fear and attraction, life and death, ignorance and knowledge, and nature and culture.


There are many reasons why people keep snakes, but it is worth noting that snake keepers are overwhelmingly male, which makes for some interesting psychological interpretations. Although people sometimes joke about men showing off their large pythons or boas in public, I suspect that many male keepers are attracted to the snake’s remarkable hunting prowess. Anyone who has witnessed a viper or a constrictor strike a mouse or rat with blinding speed or consume its prey headfirst is amazed at the efficiency and expediency with which snakes kill and consume. It suggests miraculous powers, an incarnation of death itself, making bodies disappear and removing all evidence of existence. There is little doubt that, for men, part of the appeal of snakes is that they are lean, mean killing machines. If snakes were demure vegetarians feeding on tofu, they would not appeal to some of the more aggressive instincts of men.


Keeping snakes has other rewards. When contained in an enclosure, we are allowed to observe them and witness their beauty. As many snake aficionados and impassioned herpetologists will tell you, upon close inspection snakes are among the most beautiful of all the vertebrates on earth. But it is only under the special conditions of captivity that we are able to observe this beauty. In the wild, snakes are notoriously wary; glimpses of snakes tend to be fleeting unless captured by expensive camera equipment. One of the great secrets of snakedom is that the closer you look, the more beautiful snakes are. Close up, the linear creatures reveal their intricacies of pattern and color. Not only is there beauty of form, color, and pattern, but these features are part of an intricate geometrical overlay of finely textured scalation. The details of individual scales—their structure, keels, sheen, jewel-like iridescence, and velvety flatness—integrated with myriad patterns of color generate a kind of cellular art.
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Rhyncophis boulengeri, a rare semiarbo-real colubrid from Vietnam, it is well suited for keeping in a naturalistic vivarium.


The head is the most intricate area of the snake’s body. Viewed up close, it is a rich and deeply carved topography designed around the most beautiful eyes in nature—vertical black pupils encircled by gold, black, silvery white, yellow, and even pale blue.


Snakes are also mobile art. They display grace, economy of movement, and precise muscular coordination. They don’t walk, run, or hop. Instead, they are moving lines—an S that zips, zigzags, and glides through the landscape.


With anticipation, curious attraction, and fascination, the snake keeper enters the scene, breaking down ancient boundaries and attempting the inconceivable. Instead of being feared and slaughtered, the legless dragon is invited to live as a guest in the keeper’s home. The host cannot help but feel a kind of awe.


Art and the Animal


How does the keeping of an animal become art? It’s really not that hard to imagine. After all, the Japanese make an art out of serving tea, assembling rocks in patterned sand, and training trees in small containers. To me, art is the actualization of a personal vision or message. It doesn’t matter whether it’s poetry, writing, drawing, the design of a car, or the way a person dresses. Art takes something out of the ordinary and forces you to notice it. A cube is a cube, but in the right context it can become abstract art.


The art in keeping snakes is the way in which it alters the normal context of snakes. It takes them out of nature and puts them in our culture, in a home or a zoological display. In nature, snakes are avoided or observed at a distance, but in containers behind the security of half-inch glass they draw crowds wherever they are displayed. The feared serpent captured and securely contained can now be safely examined up close. In this context, the snake is art. It draws attention and elicits powerful feelings and interpretations. People can put aside their fear and consider snakes for what they really are.


The idea for keeping snakes as art came to me as a result of my ongoing work developing naturalistic vivarium systems with lizards and amphibians, and through my study of snakes. At the beginning, I asked myself, “If other reptiles and amphibians can be kept in attractive displays that often develop systemlike qualities, is it possible with snakes?” My initial experiments with boas, pythons, and radiated rat snakes showed that it was feasible. It also radically changed my approach to keeping snakes and other herps (reptiles and amphibians) and raised important ethical issues. The turning point in my thinking was associated with radiated rat snakes. I had seen these snakes maintained like countless other herps under the widespread Laboratory Animal Method (LAM), an approach that I also call TEKLO (yes, it intentionally sounds like low tech), the TEchnology of Keeping herps as Living Objects.


The LAM approach essentially treats snakes as if they were small animals, such as mice or hamsters. Accordingly, they are kept in the same manner as these creatures are typically maintained in laboratories. The snakes are placed in relatively small enclosures with absorbent wood shavingtype substrate, a shelter box, and a water dish. With the TEKLO method, snakes (and other herps) are treated as objects because the sentient aspects of the living animal are largely ignored, as they are with the keeping of confined laboratory and production farm animals.


Consider radiated rat snakes: this curious, highly visual species spends great periods of time watching its environment. My radiated snakes, which are kept in a naturalistic vivarium, stick their heads out of their shelters and watch as I perform maintenance chores. They bask on branches and stacked rocks when the midday sun comes through a window and strikes the upper portion of their enclosure. They also watch from perching sites. In their vivarium, they exhibit established behavior patterns and show signs of a certain adaptive intelligence. Indeed, a number of snake species have shown an increased range of behaviors and intelligence when they are kept in larger naturalistic vivaria. Among them are common kingsnakes, corn snakes, diadem snakes, and a number of boid (boas and pythons) snakes. Seeing how snakes behave in larger, more complex vivaria—called “enriched environments” by zoos—raises the question of ethics in the popularizing and widespread marketing of the LAM method by the pet trade. The LAM method has transformed snakes into a variation of confined hamsters and mice, a disturbing thought for anyone who has a sense of the nature of snakes. The LAM method may be useful when housing large numbers of animals, such as in scientific research, reptile import, retail businesses, and commercial breeding operations. However, it is not the right way to keep and display snakes if you care about their welfare and quality of life, and it will limit your enjoyment in observing these fascinating creatures.
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Typical laboratory animal setups use wood bedding such as aspen shavings as substrate. Usually a shelter and a water dish are the only design/landscape structures included. These types of setups are ideal for breeders who need to maintain large numbers of snakes in small areas.


Adaptation


With few exceptions, larger vertebrate animals must adapt to survive. The potential adaptive limits of an animal, which I call their adaptive range, are a result of adaptive plasticity. As an example, human beings are able to survive due to our remarkable adaptive plasticity. We manage to survive under desert and arctic conditions, in sterile prisons, and in the luxurious lifestyles of the wealthy.


Snakes taken from the wild or born in captivity must be transposed into a set of conditions that are within the limits of their adaptive range. Overly cold, hot, wet, or crowded conditions can lead to the eventual death of a snake.


Part of the adaptive range of a species is its adaptive intelligence. Take a snake and put it in a captive environment, what does it do? Although it may initially hide, it will eventually explore the opportunities offered by the environment and adapt its behaviors to it. Put a snake in the prisonlike sterility of LAM conditions and the snake, just as human prisoners, adapts its behaviors to the reduced opportunities presented. Place a snake in a more complex environment and the less-specialized species, including most of the snakes available in the pet trade, will usually adapt and expand their behaviors to the greater range of conditions.


The Art of Keeping Snakes focuses on the naturalistic approach to vivarium design. This approach includes elements that simulate certain aspects of nature and convey a natural aesthetic sense. The design media include soil-like substrates, wood, rock, and live plants assembled to structure the topography of the vivarium. The art of keeping snakes tests the adaptive limits of each species and shapes its behavior so that it is easier to observe. If snakes are provided with only overhead basking lights, many species will adapt to the heat source and develop basking patterns related to that source, making them visible during the day. Many rat snakes, common kingsnakes, rosy boas, and boa constrictors will adapt their behaviors to the heat source. For other species, this adaptation is outside of their range; their resistance to exposing themselves to light is greater than their drive to be warm.


Just as snakes will adapt to a set of vivarium conditions, the vivarist may have to adapt his or her design to the adaptive limits of the snake species under consideration. Most snakes are crepuscular (active at dawn and dusk) or nocturnal (active at night), so only a few species make interesting diurnal (daytime) displays. Although crepuscular snakes may be visible during the day, they usually are inactive. The use of low-wattage, red incandescent bulbs at night will allow you to observe the activity and behaviors of many nocturnal snakes, including milk snakes, Trans Pecos rat snakes, house snakes, Pacific boas, and tree pythons and boas.
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An Irian Jaya carpet python (Morelia spilota sp.) in a naturalistic vivarium. Proper landscape, temperature, and humidity (80-90 percent) will determine how much time this species spends resting above ground.


The three-fold challenge is meeting the needs of a species, creating a functional habitat, and making the system aesthetically appealing to the human observer. This is what makes the art of keeping snakes one of the most interesting and creative hobbies today.




CHAPTER 2:


BEFORE YOU BUY


Unfortunately, many uninformed people buy snakes for the wrong reasons. Snakes are wonderful creatures, but they are not a good choice if you want an expressive or personable pet. They lack facial expression and their lidless eyes are always open. They are solitary, antisocial creatures, exhibiting little or no responsiveness toward their owners. Long-term handling is stressful for many species.


The primary reward from owning snakes is not interactive but is instead derived from observing them in beautiful, carefully designed displays, somewhat like tropical fish. There is also a personal reward from caring for and trying to understand a creature that is so different from ourselves. A type of knowledge and personal growth results from the process: a greater level of understanding and empathy for animals and possibly a sense of evolutionary history.
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Amazon tree boas (Corallus hortulanus) are a lot like some of the carpet pythons. They spend the day in shelters either at ground level or on raised shelves or thick branches. At night they are active and climb on tree branches.


In today’s busy world, snakes are practical pets. They demand less maintenance than most other animals. They don’t require interaction, daily feeding (depending on the species and age), walks outdoors, litter boxes, or a lot of space. They are so undemanding that you can, with a clear conscience, leave your snake for a weekend or even an entire week without asking someone to take care of it.


Selection


There are five steps to selecting a species of snake:


1. Ask yourself why you want a snake and what you expect from it.


2. Research various snake species and select one that is likely to fill your needs.


3. Research the requirements and habits of the species you have considered.


4. Plan and design a vivarium for that species based on your research.


5. Carefully select and purchase one or more specimens for the vivarium you have designed.
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Although rosy boas (Lichanura trivirgata) are sometimes considered dull and secretive, they will come out to bask in the open during the day and will climb on a variety of landscape structures when maintained in naturalistic vivaria.


The above is the ideal sequence for selecting and buying a snake. Unfortunately, it’s more typical for a person to buy a snake on impulse at a store or reptile show along with the LAM supplies recommended by the seller. It’s no surprise that many of these owners eventually get rid of their snakes. They become disappointed and bored, and are no longer willing to dedicate the space, time, and effort to keeping them. Many short-term snake breeders get rid of their collections because the work involved in keeping large numbers of snakes in LAM conditions provides no pleasure and isn’t justified by the marginal income.


Selecting a Species


As a snake keeper, no process is more important than the selection of species. Do not rush into buying a snake. Instead, give long and careful thought to your decision, asking yourself what it is you expect. Your selection will determine the size of the enclosure required, how the vivarium is designed, and the kind of relationship and aesthetic experience you will gain from owning a snake. The rule is: think, research, and then buy.


Research


Snake species differ significantly in terms of their body proportions, features, colors, habits, and behaviors. The best way to select a species is to look at live animals or photographs, read up on them, and ask questions of individuals who keep and breed them. People vary a great deal in the kinds of snakes they find appealing. Most people prefer heavy-bodied, slower-moving species that can be easily handled. A few are attracted to the sleek, slender, and fast-moving snakes, while others go for bright colors. Snake faces vary; dog-faced snakes, with broad heads and long snouts (like many of the boas and pythons) have wide appeal. Other hobbyists like snakes with rounded heads or large eyes.


If you have a chance, ask to handle a snake of the type you are considering to get a sense of its level of vigor, activity, and kinds of movements. Some snakes are edgy and jerky in their movements, wanting nothing more than to get away from you as quickly as possible. Others are slow moving and clingy. Scarlet kingsnakes and many of the milk snakes are beautifully colored but so secretive that they make poor display animals. Moreover, many milk snakes are restless and jerky in their movements. It is always a challenge to design a vivarium that allows regular viewing of these brightly colored snakes. Alternatively, rat snakes are not as attractive as milk snakes and are more restless and ready to bite than some species, but they are also more active and visually alert, making them more interesting displays. Many of the boas and pythons are beautiful with relatively calm demeanors, but some grow too large for most households while others are prone to biting. Finally, you must consider that most of the snakes available commercially feed on whole vertebrate prey, primarily mice and rats. Keeping these snakes forces you to confront the killing of other creatures, a requirement that many in modern, western cultures are uncomfortable with. The fact is, in addition to snakes, you will also be dealing with their prey—mice or rats, alive or dead.


Take the time to evaluate the species most suitable for you, and you will have not only a more rewarding snake-keeping experience but also a longer lasting one.


Size


Size does matter, and it is a critical consideration when buying snakes. As a rule, giant snakes, such as Burmese and reticulated pythons, are unsuitable for the great majority of prospective snake keepers. Most giant snakes, once they reach a certain size, either die from neglect or are given away because owners are no longer willing or able to keep or take proper care of them. Because of the special considerations in their selection, care, housing, and handling, the giant snakes are not covered in this book. Large snakes (6 to 9 feet), such as most boa constrictors, carpet pythons, spilotes, and indigo snakes, are more manageable but still require cages at least 6 feet long and 18 inches wide when adult. If you can afford the space, these large, impressive species make attention-grabbing displays. However, better suited for most households are the medium-sized snakes (up to 6 feet), such as rat snakes, kingsnakes, and smaller boas and pythons that can survive in cages 48 to 60 inches long when adult.


Habits


Many snakes are uncomfortable spending extended periods of time in the open during the day; a great number of them are crepuscular or nocturnal. If your goal is to have a snake that is visible during the day, you will have to pay special attention to selecting a species that doesn’t mind resting in the open instead of hiding inside a shelter.


Good open-display species are:


• Tree dwellers such as green tree pythons, carpet pythons, or green red-tailed rat snakes;


• Semiarboreal species such as Russian rat snakes;


• Diurnal ground dwellers such as diadem snakes.


Crepuscular and nocturnal species are visible during the day only if shelters are specially designed to provide a view of the coiled, resting snake.


Behaviors


Snakes vary in their speed of motion, type of movement, degree of restlessness, tendency to writhe, ability to learn, and propensity for fight or flight, striking and biting, and releasing foul-smelling musk. They also differ in their tolerance of handling.


Behavioral tendencies are what give a snake its character profile, something you can only know from observation and handling. Most boas and pythons, for example, tend to move slowly and, unless frightened, avoid falling, so they are easily handled. On the other hand, water snakes are restless, tend to writhe, release a foul-smelling musk, and will readily fall to the ground, making them poor candidates for handling. The behavior patterns of snakes play a role not only in terms of handling but also in the kinds of activities they perform in a vivarium and their value as display snakes. Snakes that are poor candidates for handling, such as water snakes, can make excellent display species because they will come into the open and bask during the day. Their propensity for swimming or spending time submerged in a water container also has interesting display benefits.
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All members of the genus Candoia are secretive and nocturnal but if offered open-faced shelters, Solomon island ground boas can be observed sleeping during the day.


Selecting Healthy Individuals


Probably the most important factor in longevity is choosing a healthy snake. Avoiding snakes that are ill or that require an extended period of time to establish in captivity is critical in your enjoyment of an animal and its long-term survival.


When possible, buy young, half-grown snakes. Halfgrown snakes usually feed well so you will not have to deal with the feeding problems sometimes associated with babies or juveniles. Buying half-grown snakes also gives you a general idea of a snake’s age: its age can be more or less ascertained by comparisons with the growth rate of captive specimens. With imported snakes, smaller, immature specimens often acclimate better to captive conditions than older, mature specimens. They are also less likely to be heavily parasitized.


Get the idea of nursing or saving a sick or mistreated snake out of your head. Sick snakes can be expensive and tedious to treat and are best left to experts. Very sick snakes are probably best euthanized. Moreover, they are a health risk to the other snakes in your collection.


Wild-Caught versus Captive-Bred


With most snakes, buying captive-bred individuals is preferable to purchasing wild-collected ones. Wild-caught snakes often harbor parasites and require an acclimation period before they adjust to captive conditions. Some wild-collected snakes also harbor bacteria or viruses that can threaten other snakes in an existing collection. Don’t buy wild-caught snakes unless it is the only way to obtain the species you desire or the captive-bred specimens are prohibitively expensive. It is very difficult to acclimate wild-caught snakes to captivity. Fortunately, a wide variety of snakes are now bred in captivity and are readily available to prospective snake buyers.


Steps to Choosing a Healthy Pet


Observe the snake in its cage. It should be active or coiled. Look for external signs of thinness, such as a pronounced backbone or asymmetry of appearance—a body section that shows swelling or collapse or an eye that is smaller than the other.


Check for kinks in the backbone and tail, and for depressions in the rib cage. These signs indicate broken bones.


Examine the mouth. The edges of the mouth should be flush when it is closed. If an edge sticks out because of some apparent swelling, there is a good chance that the snake has stomatitis, a bacterial infection of the gums.


Check the skin. It must be free of injuries, bumps, and areas of raised scales or blisters.


Check for mites. These tiny external parasites appear like crawling little black beads on the skin, or they can be seen as a tiny, raised edge when lodged in the corners of the eyes. Tiny white flecks on the snake’s body are a good indicator of mites. These are usually mite feces. When holding a snake, check for mites by allowing the snake’s body to run between your fingers and hand. Then check your hand for crawling mites or blood streaks from crushed mites.


Check for alertness and vigor. A snake with good weight that is active in its cage and regularly flicks its tongue as it moves is probably healthy. Snakes that are coiled in a shelter or a cage corner are probably resting or sleeping. The only way to make sure a snake is vigorous is to ask the seller to allow you to handle it or to show you how the snake moves in its cage or in his or her hands. Healthy snakes give a clear impression of strength and vigor when in hand. Avoid snakes that look or feel weak and limp.


Check for respiratory infection. Gently press up on the underside of the throat and check to see if any bubbly mucus emerges from the sides of the mouth or the nostrils; this is a sign of respiratory infection. Gaping and forced exhalations are other signs of respiratory disease.


Look at the underside of the snake. The belly scales should be flush with the body, with no signs of swelling between scales. The belly should not have brown or reddish discolored areas, or scales that appear raised or ragged as if the edges were chewed. These are all signs of possible skin or systemic bacterial infections. The anal scale(s) should rest flush with the base of the tail. There should be no crusting or fecal smears around the vent (anus). A swollen or crusted vent and fecal smears are signs of parasites or bacterial infections.


Look for signs of neurological problems. It is always a good idea to watch a snake move, either in its cage or when handled, looking for odd behaviors that indicate neurological disorders or diseases. Behaviors include raising the front part of the body then flopping over and down, or jerky side-to-side movements as if the snake can’t keep its balance. Avoid any snakes that demonstrate signs of uncoordinated behaviors.


Do a general exam. Allow the snake to run through your hand, your fingers lifted against the middle of the belly. With light pressure, palpate for lumps or hard masses. Recently swallowed food will feel like a soft lump around the middle of the body. In ovulating females, the mature, rounded ova feel like small marbles. In terms of health, feel for large, hard masses. For example, one recently obtained young hognose snake had an enlarged posterior abdominal area and when run through the fingers, a hard, elongated mass could be felt. The snake ate but produced only small feces. The hard mass remained in place and was typical of intestinal blockage or possibly a tumor. Had the snake been examined prior to purchase, the hassle and cost of its medical problem would have been avoided.


Experienced hobbyists and veterinarians can evaluate the location, shape, and hardness of a mass to determine possible problems, such as constipation, egg binding, blockages, or tumors.


Speaking in Tongues




Snakes have expressionless faces, so you must evaluate their state of health or behavioral intent from their behaviors and body postures. For example, most snakes form an S-like coil with the front part of the body prior to a strike. Various species also perform defensive displays in response to a perceived threat, such as the raised, hooded display of spectacled cobras. There is one behavior that, although subtle, can indicate a snake’s psychological state—tongue flicks.


When the snake flicks its tongue, the tongue extends out of the mouth, picks up chemical cues from the surrounding environment, and then transfers the chemicals to a sensory organ at the roof of the mouth called Jacobson’s organ. This sensory organ, in coordination with sensory-interpretation areas of the brain, generates a unique type of taste-smell. To a significant degree, the rate of tongue flicking reflects the level of interest a snake has in its surrounding environment. Sick, weak snakes have little interest in the surrounding environment and typically perform few tongue flicks. Very sick snakes do not perform tongue flicks unless awakened from their stupor and even then the flick rate is reduced and slower.
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Indonesian dwarf ground boas (Candoia carinata carinata) spend most of the day concealed either under shelters or between the stacked leaves of plants, such as dracaenas, bromeliads, or birds nest sansevieria.


When snakes find chemical cues interesting or exciting, the rate of tongue-flicks increases. This can be readily observed when a snake inspects a dead mouse prior to performing the snout-rubbing behavior to ascertain the location of the prey’s head (the direction of hair growth and hardness of the skull allows a snake to recognize the position of the prey’s head). Many snakes also demonstrate high tongue-flick rates when courting females during the breeding season. At that time, the scent of freshly shed female snakes is so stimulating to males that they can’t quite believe their tongues and flick over and over again. A snake, when exploring a new environment, performs a steady rate of tongue flicking as it moves. An area of interest will cause it to stop and spend time tongue checking. On the other hand, when frightened and wary, or when assuming a defensive display, many snakes perform a low rate of extended tongue flicks, the tongue lingering out of the mouth and sometimes waving up and down. In some snakes, the tongue is brightly colored orange-red or, in the case of red-tailed rat snakes, vivid blue and black. These colorful tongues may be extended or waved up and down when faced with prey, possibly to act as a lure, as well as during defensive behaviors.







CHAPTER 3:


QUARANTINE AND INTRODUCTION TO VIVARIA


To ensure the health of an existing collection, there is nothing you can do that is more important than quarantining new arrivals—keeping them singly and in isolation. Captive-bred or captive-raised snakes should be quarantined individually for at least thirty days. Wild-caught snakes should be quarantined for a minimum of sixty days before introduction to a naturalistic vivarium.
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