
REPTILE NOTES 

A reptile is a vertebrate that has dry, scaly skin, lungs, and terrestrial eggs with several membranes.  These 

characteristics enable reptiles to live their entire lives out of water.  

 

Origin and Evolution 

Reptiles were the first vertebrates that were not dependent on water for reproduction.  

 The first reptile fossil dates back to the Carboniferous Period. 

 The Mesozoic Era is often called the Age of Reptiles. 

 
• 310 million years ago… reptiles were the first vertebrates to make the complete transition to  

life on land limited competition for the insects and plants that could be used as food on the land 

• an increase in competition for food and space among all the life-forms in aquatic environments  

• From the studies of fossils and comparative anatomy, biologists infer that reptiles arose from a group of 

ancestral reptiles called cotylosaurs, which lived about 310 million years ago. 

- Fossils indicate that these four-legged, sprawling vertebrates resembled small lizards and had teeth used 

for eating insects. 

            -The abundance of insects at the time may have been one reason the cotylosaurs flourished. 

• During the Permian period these reptiles began to adapt to other available environments, giving rise to 

new forms of reptiles. 

         - These groups included flying reptiles called pterosaurs 

•      - Two groups of marine reptiles: the ichthyosaurs and plesiosaurs  

•      - And the thecodonts  

•  The dominant land reptiles came from the thecodonts. 

          - The small lizard-like carnivores, many of which walked on their hind legs. 



• The thecodonts were the first archosaurs ( ―ruling reptiles‖), a group that later included the early 

crocodiles, the dinosaurs, and the reptiles that evolved into birds. 

• The Mesozoic era is known as the Age of Reptiles. 

         - During this time reptiles , esp. the dinosaurs, dominated all other forms of life. 

               - Dinosaur means ―terrible lizard‖ however many of the dinosaurs were small. 

• Yet the incredible size of some dinosaurs distinguish the group from all other forms of life. 

          -One of the largest dinosaurs was the brachiosaurus, 77.00 kg.  

• It was as long as a tennis court, as tall as a four-story building, and heavier than elephants. 

• Over 300 genera of dinosaurs have been identified around the world. 

         -They were adapted to a wide range of environments. 

• Brachiosaurus and such related dinosaurs as Diplodocus and Apatosaurus were herbivores, plant eaters. 

          - They probably used their long necks to reach the top of trees. 

• Tyrannosaurus and other carnivores, or meat eaters, walked on their hind legs and used sharp teeth and 

huge claws to rip apart prey. 

• The scientist who studies dinosaurs  are known as Paleontologists. 

Adaptations that have contributed to the success of Reptiles on land: 

 --Well developed lungs 

--A double loop circulatory system 

--A water conserving excretory system 

--Strong limbs 

--Internal fertilization 

--Shelled, terrestrial eggs 

--Water-proof skin 

--Dry body covering of horny scales or plates 

--Develops as surface cells filled with keratin (the same stuff as bird feathers and 

fingernails) 

 --Prevents water loss 

 --Protect from wear and tear associated with living in rugged terrestrial environments 

 --Unlike amphibians which can’t be far from water or they will dry out 

External structural adaptations: 

--Some limbs have toes with claws 

  --permits them to climb, dig, and move in various terrains 

 --Others have toes modified into suction cups that aid them in climbing 

 --Absence of limbs 

  --snakes use scaly skin and highly developed skeletal and muscular systems 

Reproduction 

 Most reptiles are oviparous, laying eggs that develop outside the mother’s body. 

 All reptiles reproduce by internal fertilization, in which the male deposits sperm inside the female’s 

cloaca 

 The shell and membranes protect the embryo and prevent the egg from drying out 

 This type of egg, an amniotic egg, is one of the most important adaptations to life on land. 

Amniotic Egg—it has four membranes (the amnion, the yolk sac, the chorion, and the allantois) 

• This is an egg with a protective membrane and a porous shell enclosing the developing embryo. 

        -It forms a ―nursery‖ to protect the embryo 



 - The egg derives its name from the amnion, the thin membrane enclosing the salty fluid in which the 

 embryo floats. 

• They yolk sac encloses the yolk, a protein rich food supply for the developing  embryo 

• The chorion lines the outer shell and thus encloses the embryo and all the other membranes. It regulates 

the exchange of oxygen and carbon dioxide between the egg and the outside environment. 

• The entire amniotic egg is surrounded by a leathery shell that may be hard in some species because of 

the presence of calcium carbonate.  

• The allantois stores the nitrogenous wastes produced by the embryo until the egg hatches 

• The egg is water proof, however it allows gases to flow between the environment and the chorion. 

• The male places the sperm inside the female before the shell is formed. This is called internal 

fertilization, makes water transport of sperm unnecessary. 

 
Respiratory 

• Well developed lungs (not gills), tissues involved in gas exchange area located inside body,  kept moist 

in even driest environments 

• The lungs of reptiles are more spongy and provide a larger are for gas exchange than that in amphibians.  

They cannot exchange gases through their skin like amphibians do though.  Many reptiles have muscles 

in their chest cavity to help expand their lungs or to force air out.  Some crocodiles also have a flap in 

the back of their throat so they can breathe through their nostrils while their mouth is open. 
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Circulatory 

• like amphibians have double circulation 

• most have 3 chambered heart 

• partial division of ventricle separates oxygen-poor blood flowing from the body from the 

oxygen-rich blood returning from the lungs 

• alligators and crocodiles have 4 chambered hearts  

– this maintains a separation of oxygenated and deoxygenated blood 

 

 



Nervous/Response 

The basic structure of the reptile brain is similar to that of the amphibians.  The cerebrum and cerebellum are 

larger though.  Reptiles that are active in the day tend to have a complex eye and color vision.  Snakes have a 

good sense of smell.  Reptiles will usually have nostrils but can also have a pair of sensory organs in the rook of 

their mouth that detects chemicals when they flick their tongues.  Reptiles have simple ears with an external 

eardrum and one bone that conduct the sound to the inner ear.  Snakes can detect vibrations in their skull, and 

some snakes, like vipers, can detect the body heat of prey. 

(typical reptile brain) 

Excretory 

Their urine contains uric acid or ammonia. Reptiles that live mainly in water, such as crocodiles and alligators, 

excrete most of their waste as ammonia which is toxic.  Those that live on land convert ammonia to uric acid 

which is less toxic and does not need to be diluted as much.  In those that live on land, the cloaca reabsorbs the 

water so that their wastes are dry and pasty crystallized solid.  This helps these reptiles to conserve water. 

Digestive—the mouth is not pictured or listed 

 



Temperature Regulation 

Reptiles are ectotherms.  Ectotherms are animals that rely on behavior to control body temperature. 

• Metabolism rate controlled in part by body temperature  

• Ectothermic (cold-blooded) – body temp controlled by environment 

• Not endothermic (warm-blooded) 

• Regulate their temp by behavior 

– bask in sun to speed up metabolism 

– hide in shade, mud, leaves to prevent overheating  

Groups of Reptiles 

• Reptiles are classified into 16 orders, 12 that are extinct. 

        - 4 surviving-6,000 species 

• Reptiles occur worldwide except in coldest regions 

       - Human intervention-major impact 

• 4 living orders of Class Reptilia:  

        - 1. Rhynchocephalia,  

        - 2. Chelonia,  

        - 3. Crocodilia,  

        - 4. Squamata  

Rhynochocephalia (Tuataras) 

 
• Only living species- Sphenodon punctatus 

      -  Inhibit islands off coast of New Zealand 

      - Resembles a large lizard about 60 cm long 

      - Has an inconspicuous third eye on top of its head- parietal eye- functions as a thermostat- protects from 

overheating 

       -They lack external ears and retain primitive scales 

       - Active at low temperatures and feed at night on insects, worms and small animals 

Chelonia (Turtles and tortoises) 

Turtles live in water 

Tortoises live on land 

Terrapins are turtles that live in water that is somewhat salty 

--Turtles and tortoises have a two-part shell built into the skeleton: 

  --Dorsal part or carapace 

  --Ventral part or plastron 

• Order consists of about 265 species of turtles and tortoises 

        - Tortoises are terrestrial Chelonia (Galapagos tortoises) 

        - Turtles- chelonians that live in water 



         - Body covered by a shell made of hard plates- 2 parts- a carapace and plastron 

         - Shape is modified for variety of ecological demands 

             - retract heads, swimming 

         - Forelimbs of a marine turtle have evolved into flippers and freshwater turtles have webbed toes 

         - Migratory behavior of sea and river turtles  

             -return to land to lay eggs 

 
Crocodilia (Crocodilians) 

• Order composed of 20 species of large lizard-shaped reptiles- crocodiles, alligators, caimans and gavials   

        - Descendants of archosaurs  

• Crocodilians live in or near water in tropical/ subtropical regions of the world 

•    - Crocodiles- nocturnal animals;  Africa, Asia and Americas 

•    -  Alligators - China and southern U.S. 

       - Caimans- Central America- some in Florida 

       - Gavials- eat fish; long and slender snout- live only in Burma and India 

• Carnivorous- hunt by stealth- features adapted for this behavior 

    - Eyes on head, nostrils on top of snout  

            -see and breathe while in water 

       - Valve to prevent water from entering air passage 

       - Parental care- both parents care for young by carrying in jaws until development 

 



Squamata (lizards and snakes) 

• Order consists of 5,640 species of lizards and snakes 

      - Loosely jointed upper jaw and paired reproductive organs in males 

      - Structurally diverse 

• Lizards- presence of limbs 

•   - Common lizards- iguanas, chameleons, skinks and geckos 

      -  Live everywhere except Antarctic 

      - Special adaptations- agility and camouflage 

      - 2 species are venomous- Gila monster (SW U.S.) and beaded lizard (western Mexico) 

     - Most prey on insects or small animals 

     -Blend with background 

    - chameleons- remain inconspicuous and fend off enemies 

     - Horned lizards-spiked armor, when disturbed they inflate themselves, gape, hiss and squirt blood from eyes 

     - Skinks and geckos- lose their tails and regenerate- autotomy- escape from predators 

     - Most lizards are small- .3m in length; iguanas- 1m in length 

      - Largest lizards- monitors- Komodo dragon (Indonesia) 3m  

    (9.8 ft) in length, 140 kg (308.6 lbs) 

         - Thought to be related to snakes 

        - have a forked tongue for sense organs 

       - Consume prey whole and use tail as defense weapon 

 

 


