Chapter I: Reptile Biology and Classification

Welcome to this comprehensive overview of reptile biology, taxonomy, and
physiology, foundational knowledge for anyone involved in the care and breeding of
exotic pets.

General Classification

The class Reptilia consists of over 8,200 species and is divided into four primary
orders:

Rhynchocephalia: Currently represented solely by the tuatara (Sphenodon).
Crocodilia:  This includes crocodiles, alligators, and their relatives.
Chelonia: Comprising  all  species of turtles and  tortoises.
Squamata: These are reptiles that periodically shed their skin. The order Squamata

is further divided into two main sub-orders: the Sauria (lizards) and the Ophidia
(snakes).

Major Families of Ophidians (Snakes)
The Boidae

The Boidae family consists of entirely aglyphous (non-venomous) and constricting
snakes. This family includes approximately 70 species and is divided into three sub-
families:

Pythoninae: The pythons, encompassing genera such as Python, Morelia, Liasis,
Antaresia, and Aspidites.

Boinae: The true boas (e.g., Boa, Corallus, Epicrates) and the anacondas.

Erycinae: The sand boas (genus Eryx) and the rosy boa (genus Lichanura).



In captivity, some of the most commonly bred Boids include the ball python (Python
regius), the boa constrictor (Boa constrictor), and the Burmese python (Python
molurus bivittatus).

The Colubridae

With approximately 1,650 species, Colubrids make up about 60% of all known
snakes. The vast majority of these are aglyphous, meaning they are non-venomous
constrictors. However, there are two types of dentition within this family: aglyphous
and opisthoglyphous.

The opisthoglyphous Colubrids (about 400 species) are venomous; they possess one
to three fixed, grooved fangs located at the posterior end of the jaw. A bite to the
fingers from certain species can result in severe or even fatal envenomation.

Colubrids are generally medium-sized, ranging between 50 cm and 150 cm.
However, some very small specimens measure around twenty centimeters, while
other species can reach up to three meters in length. Their diets can be diverse or
highly specialized, consisting of insects, eggs, other snakes, or snails. They occupy a
wide variety of ecological niches: terrestrial, arboreal, semi-arboreal, semi-aquatic,
and fossorial (burrowing). The majority are oviparous (egg-laying) , though some,
like the garter snakes (genus Thamnophis), are ovoviviparous.

Because of their medium size, affordability, generally docile nature, attractive colors,
and ease of captive reproduction, Colubrids are often the snake of choice for beginner
terrarium keepers. The most commonly kept species are North American Colubrids,
such as the corn snake (Pantherophis guttatus / Elaphe guttata), rat snakes (Elaphe
obsoleta), king snakes (Lampropeltis getulus californiae, Lampropeltis getulus
floridana), and milk snakes (Lampropeltis triangulum). Asian Colubrids, like the red-
tailed green rat snake (Elaphe oxycephala) or the beauty rat snake (Elaphe taeniura),
are kept less frequently due to their more demanding husbandry and breeding
requirements.



The Viperidae

The Viperidae family consists of 250 species, divided into three sub-families:

Azemiopinae: A primitive sub-family containing a single species, Fea's viper
(Azemiops feae).

Viperinae: The true vipers, including genera such as Vipera, Echis, Bitis,
Macrovipera, and Daboia.

Crotalinae: The pit vipers, which include rattlesnakes (genera Sistrurus and
Crotalus), lanceheads (genera Bothrops, Trimeresurus, Porthidium, Bothriopsis,
Bothriechis), moccasins (genus Agkistrodon), and the bushmaster (Lachesis muta).

All members of the Viperidae family are venomous and feature solenoglyphous
dentition. Their jaws are equipped with two long, hollow, anterior fangs that are
hinged and can fold against the roof of the mouth, moving forward alongside the
maxillary bone. This constitutes the most evolved and efficient venom delivery
system among all venomous snakes. The majority of Viperids reproduce
ovoviviparously. Their lifestyle is predominantly terrestrial, though there are a few
arboreal, fossorial, and semi-aquatic species.

The Elapidae

The Elapidae family encompasses about 300 species that inhabit the tropical and
subtropical regions of the Southern Hemisphere. This group includes cobras (genera
Naja and Ophiophagus), mambas (genus Dendroaspis), kraits (genus Bungarus), and
coral snakes (genera Micrurus, Micruroides, Leptomicrurus, Maticora, and
Calliophis).

All Elapids are venomous, possessing proteroglyphous dentition. Their inoculating
fangs—whose internal canals are almost completely closed at the apical end—are
fixed in place at the front of the upper jaw. Elapid venom is generally highly toxic
and neurotoxic in nature. The sub-family of Australian Elapids (including genera
Acanthophis, Notechis, Pseudonaja, Pseudechis, Tropidechis, and Oxyuranus)
contains the most venomous snakes in the world.



While most Elapids are medium-sized, some grow quite large; the king cobra
(Ophiophagus hannah) can exceed 5 meters in length. Morphologically, their bodies
resemble those of Colubrids, particularly characterized by the large, plate-like scales
covering their heads. Elapids are largely terrestrial, with a few arboreal exceptions.
Most are oviparous, except for the majority of Australian species, which are
ovoviviparous.

Classification of Saurians (Lizards)

The Saurian sub-order includes approximately 4,500 species. The classification
follows a structured taxonomy:

Class: Reptilia
Sub-class: Lepidosauria
Order: Squamata
Sub-order: Sauria

The sub-order is organized into various Infra-orders and Families:

Infra-order Iguania: Includes the families Iguanidae, Agamidae, and
Chamaeleonidae.

Infra-order Scincomorpha: Includes the families Lacertidae, Cordylidae, Teiidae,
Scincidae, and Dibamidae.

Infra-order Gekkota: Includes the families Gekkonidae, Pygopodidae, and
Xantusiidae.

Infra-order Anguimorpha: Includes the families Anguidae, Anniellidae,
Xenosauridae, Helodermatidae, Lanthanotidae, and Varanidae.

Examples in Terrarium Keeping:

The Green Iguana (Iguanidae): A diurnal, arboreal lizard native to humid tropical
environments. These large lizards (150 to 180 cm) possess four well-developed limbs
ending in sharp claws. They feature a large subtympanic shield on their head, and
their tail is remarkably long, accounting for up to two-thirds of their total body length.
While naturally herbivorous, they can sometimes exhibit omnivorous behavior in



captivity.

Anoles (lguanidae): These are arboreal, diurnal, and insectivorous lizards. Often
brightly colored, they have adhesive lamellae under their toes. Males feature a more
developed and colorful gular dewlap compared to females. The green anole (Anolis
carolinensis) is notable for its ability to change its skin color in response to stress
levels, environmental conditions, and overall health.

Classification of Chelonians (Turtles and Tortoises)

Currently, there are approximately 305 species of turtles, distributed across 14
families. The order is divided into two distinct sub-orders, differentiated by how they
flex their necks and the anatomical connection between their pelvis and shell:

Sub-order Pleurodira (Side-necked turtles): In these turtles, the neck flexes
horizontally, and the pelvis IS fused to the plastron.

Sub-order Cryptodira (Hidden-necked turtles): These turtles possess a more or
less retractable neck that folds vertically into the shell, and their pelvis is not fused to
the plastron.

Anatomical and Physiological Characteristics of Reptiles
The Integument (Skin)

The defining characteristic of reptilian skin is the presence of scales covering the
entire body surface. The integument consists of two successive layers: the superficial
epidermis and the deeper dermis. The skin serves to protect against external
environmental hazards, aids in thermoregulation, and has sensory and social
functions. In some Chelonians (like Chelydra and Trionyx), the integument also
provides a significant surface area for extra-pulmonary gas exchange.

Chromatophores—cells laden with color pigments—allow these reptiles to adopt
colorations that blend with their natural habitats, a phenomenon known as



homochromy. Contrary to popular belief, chameleons do not use "mimicry" to blend
into any background; instead, each species has a predetermined registry of colors.
Their color variations are driven by hormonal status, ambient temperature, lighting,
and stress levels, all governed by the nervous and endocrine systems.

The Carapace (Shell)

The Chelonian shell is composed of a dorsal portion (the carapace/dossiere) and a
ventral portion (the plastron). These two halves are laterally connected by bony
bridges. Internally, the carapace is fused to the turtle's skeleton along the spinal
column and the ribs. Like the rest of the skin, the shell consists of the epidermis and
the dermis. The dermal layer of the shell is vascularized, innervated, and ossified. It
Is made up of about fifty dermal plates, called osteoderms, which are derived from
the skeletal bones, including the ribs, spine, pelvic girdle, and pectoral girdle.

The Eye and Appendages

The general structure of the reptilian eye closely mirrors that of mammals. Pupil
shape varies according to the species and its lifestyle. Nocturnal species typically
feature vertically slit pupils , while diurnal species tend to have circular pupils. In
snakes and lizards, the pupil can be round, oval, or vertical, and may even take on
complex, irregular shapes in certain Saurians. In Chelonians, the pupil is strictly
round. In some species, such as box turtles (genus Terrapene), the color of the iris
can be used for sex determination (e.g., males having red eyes).

Ophidians possess fixed, immovable eyelids. The eyelids have fused together to form
a transparent, vascularized membrane known as the precorneal spectacle, brille, or
supraocular scale. This scale protects and covers the cornea, separated only by a
virtual space known as the precorneal space. This spectacle is shed alongside the rest
of the skin during ecdysis (molting). Anatomically, the eye structures coordinate with
the nasal and oral cavities, featuring connections like the lacrimal canaliculi, the
Harderian gland, the choanae, and the Jacobson's organ.

Additionally, all chameleons exhibit a physiological strabismus: their highly mobile
eyes move completely independently of one another, providing them with nearly 180-
degree panoramic vision. This specialized trait grants them exceptional visual acuity,



which is critical for hunting.

Sensory Organs

Olfaction (The Jacobson's Organ): This is a specialized chemosensory olfactory
apparatus located in the nasal cavity region above the roof of the mouth.

Thermoreception (Loreal Pits): Certain snake species (specifically some Boids and
Viperids) are equipped with thermosensitive loreal pits. These organs are used to
thermally detect prey and locate heat sources for thermoregulation. They are
incredibly sensitive, capable of detecting temperature variations as minute as 0.002°
Celsius. In Viperids, these pits are situated on an imaginary line between the nostril
and the eye, whereas in Boids, they are visibly arranged along the upper and lower
labial scales.

Auditory System: All reptiles possess an inner ear and a middle ear (tympanic
cavity). However, they lack an external ear; only the superficial tympanic membrane
Is visible just behind the eye in many species. Hearing is rudimentary in snakes and
turtles, generally limited to low-frequency sounds ranging from 100 to a maximum
of 1,000 Hertz. Nevertheless, Ophidians have a highly sophisticated auditory
mechanism that allows them to perceive air and ground vibrations transmitted
through their skeletal structure, specifically via the cranial quadrate bone. The
columella bone relays these acoustic vibrations from the mandible and quadrate bone
directly to the inner ear. Specialized cutaneous receptors also aid in "hearing"” by
picking up seismic ground vibrations.

Gustatory System (Taste): Reptiles possess a system of gustatory chemoreceptors
consisting of papillae located in the oropharyngeal cavity and/or on the tongue,
though this varies heavily by species. The sense of taste is poorly developed in
snakes. The snake's bifid (forked) tongue completely lacks taste buds and does not
participate in tasting; rather, it plays a vital role in vomeronasal olfaction via the
Jacobson's organ. Similarly, the tongues of monitor lizards (Varanidae) lack taste
buds, whereas the highly protractile tongues of chameleons are rich in them.

Tactile Sense: The reptilian integument is rich in cutaneous mechanoreceptors
responsible for the sense of touch. In snakes, these are predominantly located along



the lateral surfaces of the oral cavity. Tactile sensations are a crucial component
during the courtship and mating rituals of snakes.

Cardiovascular Physiology

Compared to mammals and birds, reptiles have a relatively low heart rate. In snakes,
the resting heart rate typically ranges from 23 to 41 beats per minute. This rhythm is
even slower in turtles, averaging 11 to 17 beats per minute. Heart rate in reptiles is
heavily influenced by multiple variables, including body size, ambient temperature,
blood oxygen saturation, respiration, and stress levels. Cardiac function reaches
optimal efficiency when the reptile is kept within its preferred optimum temperature
zone.

Regarding blood composition, all reptilian blood cells, including erythrocytes (red
blood cells), are nucleated. The erythrocyte count varies widely among species within
the same taxonomic class , but it is generally much lower than that of mammals.
Furthermore, reptiles do not have a single "normal” blood pH; their blood pH
naturally fluctuates in direct response to the ambient temperature.

The Renal Portal System

A unique feature of reptile physiology is the renal portal system. Venous blood
returning from the caudal half of the body (the tail and hind limbs) can be shunted
directly to the kidneys before entering the general systemic circulation. This system
relies on a network of valves that can dynamically direct blood flow either towards
the liver or force it through the kidneys. It should also be noted that reptiles cannot
concentrate their urine to be hypertonic like mammals can, because their kidneys lack
the Loop of Henle.

Historically, due to this portal system, veterinarians advised against administering
parenteral medications in the caudal third of the body or the hind limbs. The concern
was that nephrotoxic drugs, such as aminoglycosides (like gentamicin) and
sulfonamides, passing directly through the renal portal system could cause severe
kidney damage. While recent studies suggest the risk of administration in the caudal
extremities may not be as high as previously thought, standard practice still dictates
that intramuscular injections in snakes should be administered in the cranial two-



thirds of the body. This ensures maximum systemic efficacy and mitigates potential
renal toxicity.

The Respiratory System

The respiratory tract begins with the nares (nostrils), located at the rostral end of the
head. In certain Saurians, like the Green Iguana (lguana iguana), the nostrils house
specialized "salt glands". These glands help regulate the blood plasma concentration
of sodium chloride. The nasal cavities open into the roof of the mouth via the choanae.
The glottis, the opening to the respiratory tract, is situated just behind the tongue
sheath in snakes. The trachea is composed of incomplete cartilaginous rings—
cartilaginous on the ventral side and membranous on the dorsal side—which then
bifurcate into two bronchi. These main bronchi subdivide into smaller, perforated
airways, and eventually into bronchioles.

Reptilian lungs are anatomically primitive, essentially functioning as simple sacs
lined with pulmonary alveoli. While their total lung volume is proportionally greater
than that of mammals, their actual alveolar surface area for gas exchange is
significantly smaller. Saurians possess the most structurally advanced lungs among
reptiles, with the most highly evolved lizard species having pulmonary structures
somewhat comparable to mammals.

In Chelonians, the lungs are anchored to the internal surface of the carapace. A
portion of the lung remains unattached within the coelomic cavity, known as the
"diaphragmatic membrane".

In Squamates, only the anterior, alveolar section of the lung actively participates in
gas exchange. The posterior segment acts as a simple air sac used for non-respiratory
functions: inflating the body to intimidate predators, enhancing buoyancy in aquatic
species, and optimizing heat absorption. In snakes, their elongated morphology has
led to a pronounced pulmonary asymmetry. The left lung is typically entirely absent
or severely vestigial in most Ophidians. To compensate, a “tracheal lung" develops
along the posterior part of the trachea. This highly vascularized, alveolar extension
of the tracheal mucosa allows the snake to continue breathing even while swallowing
a massive prey item that compresses its right lung.



Since reptiles lack a true diaphragm, breathing is entirely dependent on voluntary
contractions of the striated skeletal muscles, specifically the intercostal, dorsolateral,
ventrolateral, and intrapulmonary muscles, which expand and compress the coelomic
cavity. In turtles, the fusion of the ribs to the shell prevents thoracic expansion.
Instead, turtles rely on the movement of their four limbs to breathe; the anterior and
posterior poles of the lungs are mechanically tethered to the limb musculature, so
moving the legs physically inflates and deflates the lungs. The autonomic drive to
breathe in reptiles is regulated by several systemic factors, including hypercapnia
(elevated blood $CO_{2}%), hypoxia (low oxygen), core body temperature, blood
pH, and the partial pressure of oxygen in the blood.

The Digestive System

Dentition and Oral Structures: Snakes possess acrodont dentition, where teeth are
superficially attached to the crest of the jawbones. A typical snake has around one
hundred backwards-curving teeth arranged in six rows (four rows in the upper jaw
and two in the lower jaw). These teeth are not for chewing but are specifically
designed for gripping prey, preventing escape, and ratcheting the food down into the
esophagus. Based on the presence, structure, and location of venom-inoculating
fangs, snake dentition is classified into four distinct types: aglyphous,
opisthoglyphous, proteroglyphous, and solenoglyphous. Venom fangs are either
grooved or hollow (canaliculated) and are connected via ducts to venom glands,
which are highly specialized temporal salivary glands.

Turtles entirely lack teeth; instead, they have a horny beak called a rhamphotheca.
This structure consists of an upper half corresponding to the maxillary bone (the
rhinotheca) and a lower half corresponding to the mandible (the gnathotheca).

The Tongue:

o In snakes, the bifid tongue is housed in a sheath on the floor of the mouth. It plays an
essential olfactory role; its two tips collect airborne chemical particles and deliver
them to the chemoreceptors in the Jacobson's organ.

o The tongue of a turtle is thick, fleshy, roughly triangular, slightly granular in texture,



and firmly anchored to the buccal floor.

Saurians show immense variation in tongue shape and size. Monitor lizards
(Varanidae) and whiptails/tegus (Teiidae) possess heavily forked tongues much like
snakes. Chameleons possess a massive, highly specialized protractile tongue that is
critical for predation. The tongue is launched out of the mouth like a projectile
(everting like a glove finger). Complex muscles facilitate this rapid projection and
subsequent retraction. The tip acts as a muscular, adhesive pad, creating a suction cup
effect to capture prey. Additionally, some geckos (family Gekkonidae) can vocalize
by aggressively clicking their tongues against the roof of their mouth. These clicking
vocalizations, seen in species like the Tokay gecko (Gekko gecko) and those in the
genus Ptenopus, are used for territorial defense and attracting mates.

The Gastrointestinal Tract: The overall architecture of the reptilian digestive tract
parallels that of higher vertebrates: it includes an oral cavity, esophagus, stomach,
small intestine, and colon. Accessory organs such as the liver, pancreas, gallbladder,
and spleen are also present. Notably, reptiles do not have partitioned pleural or
peritoneal cavities; all organs reside within a single coelomic cavity.

In Saurians and Chelonians, the salivary glands do not produce digestive enzymes.
Saliva in these groups serves strictly to lubricate the food bolus for swallowing.

Because of their highly elongated bodies, the internal organs of snakes (liver,
kidneys, stomach, pancreas) are correspondingly stretched and long. The snake's
esophagus is highly distensible and lacks significant musculature. Instead of relying
solely on esophageal peristalsis, snakes utilize the movement of their powerful
paravertebral muscles to push large prey items down into the stomach.

The morphology of the lower digestive tract (small intestine and colon) is highly
dependent on the animal's natural diet. Snakes, being obligate carnivores, have a
relatively short, straight small intestine with few convolutions, followed by a short
colon. Conversely, herbivorous lizards and phytophagous (plant-eating) terrestrial
tortoises have a significantly shorter small intestine compared to their carnivorous
counterparts. However, to digest fibrous plant material, herbivores possess a highly
developed, sacculated colon that acts as a fermentation chamber, allowing symbiotic



gut microbes to break down cellulose.

Unlike turtles, snakes and lizards do not possess an ileocecal valve. The entire
reptilian digestive tract terminates at the cloaca, located at the distal end of the colon.
The cloaca is a common physiological chamber divided into three distinct
compartments where the digestive, urinary, and reproductive tracts all converge:

Coprodeum: The cranial section that receives fecal matter directly from the colon.

Urodeum: The middle section that collects urine from the ureters and serves as the
exit pathway for the oviducts/reproductive organs.

Proctodeum: The distal section where feces and urine mix before being voided from
the body.

Finally, it is paramount to understand that digestion in reptiles is a fundamentally
slow process that is entirely dependent on, and regulated by, the animal's ambient
environmental temperature.



