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Chapter Four: Phylum Chordata, Subphylum Vertebrata, 

Class Reptilia
The class Reptilia (Latin repere, meaning “to creep”) are the first truly terrestrial vertebrates.  Nearly 7,000 species occupy a wide variety of aquatic and terrestrial habitats worldwide.  Biologists generally agree that reptiles arose from the labrynthodont amphibians sometime before the Permian period (280 million years ago).  The oldest “stem reptiles” were the captorhinomorphs (Greek kaptō, meaning “to gulp down”, + rhinē, meaning “file”, + morphē, meaning “form”) that were small, lizard-like animals that probably fed mainly on insects.  These predecessors to reptiles were already numerous and undergoing adaptive radiation at the same time and quickly (in geologic time) diverged into several specialized lineages.  Their descendants include: the dinosaurs, the marine reptiles, the flying reptiles, and the mammal-like reptiles, each group being highly successful.
It was during the Triassic period (230 to 180 million years ago), a time corresponding to the appearance of new ecological habitats, that the adaptive radiation of reptiles was especially pronounced.  The environmental factors at work included: temperatures changing from hot to cold, mountian building, terrain transformaitons, and the emergence of diverse plant life.
The Mesozoic era (230 to 70 million years ago) is known as the Age of the Reptiles for it was during this era that the great ruling reptiles lived.  Then suddenly at the end of the Cretaceous period (65 to 80 million years ago) their reign ended.  Many theories exist to explain such a massive extinction of so many different species both aquatic and terrestrial.  Influencing factors included: 1) the spread of modern flowering plants; 2) the spread of aggressive, intelligent mammals; and, 3) a changing climate to more variable and cooler conditions.  There extinction most likely resulted from a combination of climatic and ecological factors, excessive specialization, and low reproductive potential.  This is one theory, and paleontologists continue to debate this topic to this day.
All reptiles species share the following characteristics:

1. Body varied in shape, compact in some, elongated in others; body covered with an exoskeleton of horny epidermal scales with the addition sometimes of bony dermal plates; integument with few glands;

2. Limbs paired, usually with five toes, and adpated for climbing, running or paddling; absent in snakes and some lizards;

3. Skeleton well ossified; ribs with sternum forming a complete thoracic basket; skull with one occiptle condyle;

4. Respiration by lungs; no gills; cloaca used for respiration by some; branchial arches in embryonic life;

5. Three-chambered heart, four-chambered in crocodiles; usually one pair of aortic arches;

6. Ectothermic; some lizards and snakes behaviorally thermoregulate;

7. Metanephric kidenys (paired); uric acid main nitrogenous waste;
8. Nervous system with the optic lobes on the dorsal side of the brain; 12 pairs of cranial nerves in addition to nervus terminalis;
9. Sexes separate; fertilization internal;

10.  Eggs covered with calcareous or leathery shells; extraembryonic membranes (amnion, chorion, yolk sac, and allantois) present during embryonic life.

The most important developmental feature that liberated reptiles from dependence on water was the amniotic egg. Its thick shell prevented dehydration and allowed it to be laid on land. Its massive yolk allowed the embryo to complete its larval development within the egg, providing an abundant food supply and eliminating the need for the larva to hatch prematurely to forage for food. A membrane enclosed the embryo in a sac of liquid so that the ancestral "pond" was actually encased in the egg. This membrane is the amnion and it also surrounds the developing embryos of birds and mammals, both of which descended from the reptiles.

Reptiles have a thicker skin than do amphibians, covered with shingle-like scales to prevent desiccation in dry places. Reptiles have no need for the mucous glands found in fish and amphibians and, therefore, are never slimy. Their toes, when present, usually have claws for climbing, digging, walking, and running on land.
The final problem to be dealt with was fertilizing the egg on land, before it developed a shell. Fish and most amphibians deposit their sperm in the water with fertilization and development occurring outside the female's body. The water prevented the sperm from drying up, which  kills it. The problem of sperm transfer on dry land was solved through the development of a male organ, specialized to deliver the sperm, encased in a protective fluid mass called semen, into the genital opening of the female. The male copulatory organ, or penis, insured safe delivery of the male gametes to the protective moist environment of the female's internal anatomy.
Modern reptiles are represented by four orders: Testudine, the turtles; Squamata, the lizards and snakes; Sphenodontida, the tuatara; and Crocodilia, the crocodiles, caimans, and alligators.

4 ORDERS OF REPTILES

Order Sphenodontida--Tuatara

The tuatara (of which there are two recognized subspecies) is the only surviving member of a group of reptiles that have been extinct for 100 million years.  These subspecies differ from their more modern kin through the folowing characteristics: 1) a stronger skull than snakes and lizards, 2) free rib cage, 3) a well developed parietal eye complete with a retina and a lens located on top of the head and covered by scales, 4) a complete palate, 5) lack copulatory organs, and 6) fused, wedgelike teeth   Nocturnal, it feeds on insects, lizards, earthworms.  It is found only on small islands off of North Island and in Cook Strait, New Zealand.

Order Squamata--Snakes and Lizards

Over 2,700 species of snakes are found in tropical and temperate climates.  They are characterized by the following:

1. No limbs or eardrums; 
2. Eyes are covered with a transparent scale;

3. The belly bears a single row of wide scales;

4. Reproduction is ovoviparous, oviparous and viviparous with a primitive placenta forming for the exchange of materials between embryonic and maternal bloodstreams.
Venomous snakes inject a toxin to immobilize their prey. Some of our venomous snakes are fed live mice. Constrictor type snakes wind several coils around their prey and hold prey still enough to stop respiration and heartbeat. Other snakes catch and swallow their prey while still alive.
Numbering more than 3,000 species, lizards are found in tropical and temperate climates. There are only two venomous lizards in the world and both are found in North America - the Gila monster and the beaded lizard. Both are found in arid areas.

Lizards are characterized by the following:

1. Paired limbs, usually in four;

2. Visible eardrums;

3. Moveable eyelids;

4. Many scales on their underbellies; 

5. Reproduction is oviparous, ovoviviparous and viviparous with a primitive placenta forming for the exchange of materials between embryonic and maternal bloodstreams.
	LIZARDS – SUBORDER SAURIA
	SNAKES – SUBORDER SERPENTES

	Two pairs of limbs

	No limbs

	Two lungs
	Most snakes left lung greatly reduced or absent

	Usually upper & lower eyelids but
 some have spectacle only
	No eyelids – transparent membrane or spectacle, protects eye

	One pair of ear openings
	No ear openings

	Tongue usually short, broad and rounded
	Tongue is long, narrow and forked

	Two halves of lower jaw firmly united
	Lower jaw very flexible and loosely hinged

	Tail may break off and be regenerated
	May break but cannot regenerate

	Scales are similar dorsal & ventral

	Scales are different dorsal & ventral

	Herbivorous, carnivorous  & insectivorous
	Carnivorous only

	Sheds in bits & pieces
	Sheds in one piece


The combined order of snakes and lizards accounts for nearly 95% of all known reptile species in the world.  It is a very successful group of vertebrates.

Order Testudine--Tortoises, Terrapins and Turtles

This order is more closely related to crocodiles than snakes and lizards.  Turtles and tortoises are characterized by a bony body covering. The top shell, or carapace, is actually made of modified ribs. The lower shell is called the plastron. In some turtles, the shell can close completely for protection. The jaws are horny and have no teeth. All turtles are egg-layers. Some are carnivorous, some herbivorous and others omnivorous. Turtles are found world wide except in the Arctic regions. In some areas, turtles hibernate in the winter.
In addition to the shared characteristics found in all reptiles, all turtles share common attritbutes.  The shell, which is made from bone, protects them from predators. They have four legs with claws. Heads can usually be drawn into or nearly into their shell. 
Turtles do not all look the same. Their appearance differs with where they live and the way they behave. These differences are special adaptations that enable them to survive in their habitats. Some turtles live on land and are frequently called tortoises. They look different than aquatic turtles. Europeans often call fresh water turtles terrapins, a word we reserve for a species inhabiting brackish tidal marshes (for example, the diamondback terrapin).

To study differences in turtles, let’s take a look at two Florida species, the Florida box turtle and the pond slider, or cooter. We immediately recognize them both as turtles, but what are the differences?

BOX TURTLE

1. High domed shell.
2. Feet with claws.

3. Hinged plastron.
POND SLIDER

1. Flattened shell.

2. Feet are webbed.

3. Solid plastron.
These differences in both form and structure are key adaptations for survival.
Sliders as A Group

If you have spent any time at all in or around the waterways of the southeastern United States you’ve probably seen at least one of these turtles basking on a fallen tree sticking up above the water. They are known locally as “streaked-heads” or sliders, for their familiar habit of sliding off their basking places into the water.  Cooter is another term for this turtle.  This word may have originated with African slaves brought from the Congo region where “kuta” means “turtle” in many tribal languages.  

There are five types of sliders in Florida, all looking quite a bit alike with their heads and feet adorned with yellow stripes. They are mainly vegetarians, feeding on aquatic plants. They also eat dead or dying fish. The mature male slider has very long front claws, which he uses during courtship. Mating occurs in the water and the female lays her eggs on the shore in a hole which she digs with her back legs and fills in after the eggs have been deposited.

Order Crocodilia--Crocodilians

This order includes crocodiles, alligators, ghavials and caimans. These are largely aquatic animals, web-footed to varying degrees and inhabit tropical and sub-tropical areas of the world.
Alligators are found only in the United States and China.  Alligators generally havea “U” shaped snout and crocodiles have a more “V” shaped snout. Whether crocs or alligators are more aggressive depends on which authority you are speaking with.  

For more information on behaviors, adpatations, special interest and conservation, please read the Biofact Sheets on the American Alligator, Nile Crocodile and the West African Dwarf Crocodile, all species found in the Jacksonville Zoo & Gardens’ collection.

Human Health Concerns

Please read this section in Chapter Three salmonellosis as it applies also to reptiles and is one of the most common human health issues that you need to be aware of when working with these species in captivity.
