Reptiles

The first organisms to become adapted to living completely on land.

Characteristics

· Scales

· Claws

· Three chambered heart (for most)

· No larval stage

· Reproduction (terrestrial, internal fertilization, amniotic egg)

· Ectothermic

Types

· Lizards 
· Turtles

· Snakes
· Tuatara

· Alligators/Crocodiles

Scales

· Made from epidermis (skin)

· Scales prevent loss of moisture

· Scales provide protection

· Reptile scales are not homologous to fish scales (bony, dermal structures) 

Claws

· Reptiles have claws on their feet

· Claws are used for:

· Obtaining food

· Protection

Reptile Heart

· Most Reptiles have a 3-chambered heart

· This heart is Inefficient because it allows mixing of oxygenated blood and deoxygenated blood
Crocodilian Heart

· Crocodilians have 4-chambered heart

· This heart is efficient because there is no mixing of blood
Ectotherms

· Rely on behavior to stay warm/cool. 

· Turtles bask in sun

· Others hide in shade or underground

· Mostly inhabit warm environments

Reproduction

· Entirely on land – no water required

· Fertilization is internal (copulation)

· Some snakes form “breeding balls”

· 2 – 12 anaconda males coil around a single female for up to 4 months

Reptile Babies

· No larval stage

· Hatch from eggs as miniature adults

Amniotic Egg

· Enabled reptiles to breed on land

· Provides nourishment for embryo

· Membranes in egg protect embryo 

Amniotic Egg Structures

· Amnion: membrane filled with fluid that surrounds embryo

· Shell – leathery membrane which encases and protects

· Chorion: membrane around yolk, allantois, amnion and embryo. Allows gas exchange

· Yolk: food supply for embryo. 

· Albumen: clear part of egg – additional food and water for embryo

· Allantois: holds wastes of fetus.

Lizards/Snakes Squamata


Sense Organs

· Snakes and lizards have keen sense of smell & use their tongue to smell

· Snakes can sense temperature of prey

· Lizards can hear, but snakes are deaf

· Both have excellent eyesight

Squamata Scales

· In snakes and lizards, new scales grow beneath the old, which are shed

· Snakes – skin is shed in one piece, inside out

· Lizards – split out of skin, which is torn into many pieces

Other characteristics
· No limbs (except pythons/boas retain pelvic bones

· No external ear openings

· No eyelids

Snakes

    Heat sensitive pits on heads

· Detect variations in air temp

· Variations caused by warm-blooded animals

How Snakes Smell

· Flicking of tongue detects chemical molecules in air.

· Tongue withdrawn and inserted into structure called Jacobson’s organ for chemical analysis.

Shedding The Skin
· Snakes periodically shed their skin as they grow

How Snakes Kill Prey

· Constrict

· Swallow prey whole

· Venom

Constriction

· Constrictors wrap and squeeze
· Examples of constrictors: 

· Anacondas

· Pythons

· Boas

Swallow Prey Whole
· Snakes are able to dislocate their jaws to swallow prey which is larger than their head

 Venom
· Poison with venom injected from glands through hollow fangs

· Venomous snakes include pit vipers (copperhead and rattlesnake)
· In the cobra family, venom causes respiratory failure

· Fierce Snake/Inland Taipan: just one milligram—about a pinhead-sized drop— of venom would be capable of killing 1,000 mice.
· “Spitting cobra” sprays venom at attacker, often hitting them in the eyes

· With the death adder, bites often occur when snake is stepped on. It conceals itself in leaves and brush. Because of its effective camouflage, it is one of the most frequently encountered venomous snakes in the world
Pit Vipers 

Characteristics
· Heat-sensitive pit on head: the pit viper is named for heat-sensitive pit to locate warm-blooded prey

· Blotched or crossband pattern along the back
· Retractable fangs: curved, retractable fangs which swing forward when mouth opens to strike

· Vertical pupils

· Venom

· Venom consists of a mixture of proteins which kill tissue

· Snakes often milked for venom, which is used to create anti-venom 

·    Wide head

Pit vipers include copperheads and rattlesnakes

Rattlesnakes

Known for the rattles on their tail
· Warning adaptation

· Made of series of flattened, interlocking segments

· Buzz when shaken

· New segment added each time the snake sheds its skin (2 – 4 times yearly)

Common Local Pit Vipers
·    Timber Rattlesnake
· Black tail

· Congregate in large numbers in rocky dens

· Eastern Diamondback

· Most dangerous snake in North America!

· Highly destructive venom

Copperhead

· Hourglass-shaped crossbands along the back
· Bites rarely fatal

· Inhabit rocky areas, debris piles, or rotting logs

Cottonmouth 
(Water Moccasin)

· Uncommon this far north

· White “cotton” lining of mouth exposed when snake gapes at intruder

· Swims with head out of water

· Very venomous! Bite can be fatal

World’s Deadliest Snakes

· Fierce Snake/Inland Taipan (Australia)

· Australian Brown Snake (Australia)

· Malayan Krait (Indonesia)

· Taipan (Australia)

· Tiger Snake (Australia)

Other deadly snakes

· Death Adder

· Puff Adder

· Coral Snake

· Black Mamba

· King Cobra

· Egyptian Cobra

· Eastern/Western Diamondback Rattlesnake

Lizards

Characteristics

· Largest group of reptiles

· Dry, scaly skin

· Clawed feet (although some are legless)

· External ear openings & movable eyelids (unlike snakes)

Interesting Lizard Families
Gecko

· Flat bodies & short limbs

· Scales/bristles on toe pads

· Vocalization – “geh-oh”, or chirps

Skink Family

· Long, cylindrical body

· Colorful tails with fracture planes

Iguana Family

· Communicate (mating, territory defense) with behavioral signals

· Head bobbing

· Body push-ups

· Mouth opening

· Inflating chest

· Changing color

· Extending throat fan

· Behavior is unique for each species

Anguid Lizard Family

· Very stiff body due 

   to lots of body armor

· Defenses:

· Fleeing

· Smearing attacker with excrement

· Break-away tail 

· Predator fooled by squirming tail

· Tail grows back later

Gila Monster

· One of two poisonous lizard species

· Venom flows into open wound as lizard chews on victim

· Mostly found in desert

Komodo Dragon

· Largest – called a dragon lizard

· Up to 10 feet and 310 pounds

· Found in Indonesia
· Ambush predator – has eaten humans

Marine Iguana

· Found on Galapogos Islands

· Salt glands between eyes collect and eject salt eaten in food

Horned Lizard

· Inflates itself when threatened, making it difficult to swallow

· Sprays intruders with blood from corners of eyes

Chameleons

· Eyes move independently of one another

· Feet modified into grasping pinchers

· Prehensile tail

· Color changes according to emotion or health

Chelonia: Turtles

Shell

Have an external shell. 

· Top – carapace

· Bottom – plastron.

· Vertebrae, ribs, muscles are fused to the shell

· Most can draw head, tail and limbs into shell for protection. 

Scutes

· Modified bony scales or plates made from epidermis on outside of body. 

· Found on turtle shell, crocodilians, snakes

Food

· No teeth, but powerful beak for crushing

· Too slow to hunt for food

· Most are herbivores or eat worms or mollusks

Turtles vs Tortises

· Tortises are turtles that live exclusively on land 

· Types of Turtles:

· Snapping turtle, pond slider

· Types of Tortoises

· Galapogos Tortoise

Interesting Local Turtles

Alligator Snapping Turtle
· Eat fish,amphibians,ducks, small mammals

· Largest recorded weight = 219 pounds!

· Hooked beak - can inflict a serious bite

· Worm-like structure on tongue acts as lure

Pond Slider

· Frequently bask on logs. Often form stacks of basking turtles

· Used to be raised on turtle farms as pets

· Young are carnivores, then become herbivores as they age

Stinkpot

· Exudes smelly musk when disturbed

· Rarely leave water

· Regularly steal fish bait off line

River Cooter

· Loves to bask on logs

· Male has elongated claws

Eastern Box Turtle

· Males have red eyes

· The only turtle with a hinged shell

· Eat slugs, worms, strawberries, mushrooms

Sea Turtles

· Paddle-like limbs

· Mate in shallow water off nesting beaches

· Return to beach of birth to lay eggs 

· Most offspring die in first year

· Most species vanishing due to loss of nesting beaches and fishing nets

Sea Turtle Populations are critically endangered because:
· Most turtles nest on beaches

· Development of beaches has interfered with nesting of females, resulting in declining numbers of turtle populations

· Main problems: lights, beach pollution, sea walls, obstacles, packing of sand, and human intervention
· Other problems for sea turtles: longue-lining, fish nets, boats, water pollution, and decreasing prey populations due to overfishing

Species of Sea Turtles

Loggerhead

· Have been recorded at 1000 pounds

· Critically endangered

Green Turtle

· Spend 1st year “lost” at sea, drifting on seaweed

· Return to shallow waters

· Critically endangered

Hawksbill

· Killed for jewelry/food Critically endangered

Atlantic Ridley

· Nests on single beach on gulf

· Almost extinct

Crocodilians
 Characteristics

· Spend most of time in water

· Eyes/nostrils on top of head allows them to see and breath while submerged

· Swim using strong, flattened tail

· Grow throughout lives

· Replace teeth (some produce 50 sets!)

· Swallow rocks to aid digestion

· Store fat in tails for energy

Crocodilian Scales
· Scales remain throughout life, new scales gradually growing to replace the old

Reproductive Behavior
· Crocodilians lay eggs, cover them, and protect them until they hatch

· When eggs hatch, offspring squeak. 

· Mom uncovers babies and carries them in mouth to water.

· Babies form pods, or groups. 

· Mom protects babies for up to one year

Crocodiles vs. Alligators
Crocodiles

· Long, slender snout 

· Live in salt or fresh

· Up to 15 feet long. 

· “Living fossils” – Unchanged for 200 million years. Now almost extinct due to humans

· Very aggressive

Alligators

· Short, broad snouts 

· Live in fresh water

· Up to 14 feet long

· No longer endangered

· Burrows benefit wetland species during droughts

How are alligators and crocs different?

· With mouth closed, croc has 4th lower tooth visible. Alligator has top teeth overlapping

· Snout shape: Alligator = U, croc = V

· Alligators inhabit fresh water, crocs live in both

· Alligator is darker than crocodile

· Alligators bellow. Crocodiles don’t 

Other Crocodilia Families
Caiman

· Fresh water

· Triangular snout

· Up to 20 feet long!

Gavials

· Fresh water

· Long, narrow snout

· Non-aggressive

Rhyncocephalia 

· One living representative = tuatara

· Found in New Zealand

· Teeth fused to edge of jaws and ancient skull structure

· 3rd eye

