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CHAPTER 29 – VERTEBRATE EVOLUTION  PART II 
(REPTILES, BIRDS, AND MAMMALS) 

I. Reptiles 
A. Reptiles are a very successful group of terrestrial animals consisting of more 

than 17,000 species.  They have the following characteristics, showing that 
they are fully adapted to life on land: 

 1.  Paired limbs – two pairs of limbs, usually with five toes.   
  a.  They are adapted for climbing, running, paddling, or flying. 
 2.  Skin – a thick and dry skin is impermeable to water.  Therefore, the skin 

prevents water loss.   
  a.  The skin is wholly or in part scaly.   
  b.  Many reptiles molt several times a year. 
 3.  Efficient breathing – the lungs are more developed than in amphibians.   
 4.  Efficient circulation – the heart prevents mixing of blood via a septum. 
  a.  If the septum partially divides the ventricle, the mixing of O2-poor  

  blood and O2-rich blood is reduced. 
  b.  If the septum completely divides the ventricle, O2-poor blood and O2- 

  rich blood is completely separated. 
 5.  Efficient excretion – kidneys are well developed; therefore, less water is 

 required to rid the body of nitrogenous wastes. 
 6.  Ecothermy – most reptiles are ecotherms.  They are adapted behaviorally 

 to maintain a warm body temperature by warming themselves in the sun. 
 7.   Well-adapted reproduction – sexes are separate and fertilization is 

 internal. 
  a.  Internal fertilization prevents sperm from drying out when copulation  

  occurs.   
  b.  The amniotic egg contains extraembryonic membranes, which protect  

  the embryo, remove nitrogenous wastes, and provide the embryo with  
  oxygen, food, and water during development. 

B.  The first reptiles (stem reptiles) gave rise to several lineages; each was 
adapted to a different way of life. 

 1.  Dinosaurs varied in size and behavior; some had a bipedal stance and gave 
 rise to birds. 

 2. Reptiles dominated earth for about 170 million years during the Mesozoic 
 Era; then most died out. 

 3. One theory of mass extinction: 
 a. A large meteorite or comet at the end of the Cretaceous Period could 

 have set off earthquakes and fires, raising enough dust and smoke to 
 block out the sun. 
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C. Diversity of Reptiles 
a. Most reptiles today live in the tropics or subtropics; lizards and snakes 

live on soil; turtles, crocodiles and alligators live in water. 
b. Crocodiles and alligators are largely aquatic, feeding on fishes and other 

animals.  
1) Their powerful jaws have numerous teeth; a muscular tail is both a 

paddle to swim and a weapon. 
2) Male crocodiles bellow to attract mates; males of some species protect 

the eggs and young.  
c. Turtles have a heavy shell fused to the ribs and to the thoracic vertebrae. 

1) Turtles lack teeth but use a sharp beak. 
2) Sea turtles must return to lay eggs onshore. 

d. Lizards have four clawed legs and are carnivorous. 
1) Marine iguanas on the Galapagos are adapted to spend long times in 

the sea. 
2) Chameleons live in trees, have a long sticky tongue to catch insects, 

and change color. 
3) Australian frilled lizards have a collar to scare predators. 

e. Snakes evolved from lizards and lost legs as an adaptation to burrowing. 
1) Their jaws can readily dislocate to engulf large food. 
2) A tongue collects airborne molecules to transfer them to Jacobson’s 

organ for tasting.  
3) Some snakes are poisonous and have special fangs to inject venom. 

   
II.  Birds 
 A.  About 9,000 species of birds (class Aves) are known. 

1.  The ancestry of birds is in dispute; some biologists consider them related 
 to bipedal dinosaurs. 
2.  Birds lack teeth and have only a vestigial tail but their relationship to 
 reptiles shows in the scales on their legs, claws on their toes, and a horny 
 beak. 

 B.  Nearly every anatomical feature of a bird can be related to its ability to fly.   
  These characteristics are as follows: 
   1.  Feathers – soft down keeps birds warm, wing feathers allow flight, and  
   tail feathers are used for steering.  Nearly all birds molt and replace their  
   feathers about once a year. 
  2.  Modified skeleton – the collarbone is fused (wishbone) and the sternum  
   has a keel.  The breast muscles are attached to the keel, and their action  
   accounts for a bird’s ability to fly. 
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  3.  Modified respiration – the lungs connect to anterior and posterior air sacs.  
   Air circulates one way through these lungs, and the gases are   
   continuously exchanged.   
   a.  Another benefit of air sacs is that they lighten the body and bones for  
    flying. 
  4.  Endothermy – birds generate internal heat; therefore, they maintain a  
   constant temperature. 
  5.  Well-developed sense organs and nervous system –  
   a.  Birds have particularly acute vision and well-developed brains. 
   b.  They have excellent reflexes. 
   c.  An enlarged portion of the brain seems to be the area responsible for  
    instinctive behavior.   
   d.  A ritualized courtship often precedes mating.  
   e.  A remarkable aspect of bird behavior is the seasonal migration of many 
    species over long distances.   
   f.  Birds have very distinctive vocalizations that convey an abundance  
    of information. 
 C.  Diversity of Birds 
  1.  Most birds can fly; some however are flightless. 
  2.  Bird classification is based on beak and foot types, and some on habitats  
   and behaviors. 

  
III.  Mammals 

A. Over 4,800 species belong to the class Mammalia. 
B.  Mammals possess the following characteristics: 
 1.  Hair – the most distinguishing characteristics of mammals are the presence 

 of hair and milk-producing mammary glands. 
  a.  Hair provides insulation against heat loss, and being endothermic  

  allows mammals to be active even in cold weather. 
  b.  The color of hair can camouflage a mammal and help the animal blend  

  into its surroundings. 
 2.  Mammary glands – these glands enable females to feed (nurse) their 

 young without leaving them to find food.   
 3.  Skeleton – the mammalian skull accommodates a larger brain relative to 

 body size than does the reptilian skull. 
 4.  Internal organs – efficient respiratory and circulatory systems ensure a 

 ready oxygen supply to muscles whose contraction produces body heat. 
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  a.  Like birds, mammals have a double-loop circulatory pathway and a  
  four-chambered heart. 

  b.  The kidneys are adapted to conserving water in terrestrial mammals. 
 5.  Internal development – in most mammals, the young are born alive after a 

 period of development in the uterus. 
  a.  Internal development shelters the young and allows the female to move 

  actively about while the young are maturing. 
C.  Evolution of Mammals  
 1.  Mammals share an amniote ancestor with reptiles. 
 2.  True mammals appeared during the Jurassic period, about the same time 

 as the first dinosaurs. 
 a. The first mammals were small, about the size of mice. 
 b. Some of the earliest mammalian groups were monotremes and 

 marsupials. 
 c. Placental mammals evolved later to occupy habitats vacated by 

 dinosaurs. 
  3.  Monotremes - Mammals That Lay Eggs 
  a.  They have a cloaca and lay hard-shelled amniote eggs. 
  b. They are represented by the duckbill platypus and the spiny anteater  

  of Australia. 
  c. A female duckbill platypus lays her eggs in a burrow in the ground  

  where she incubates them. 
  d. The spiny anteater has a pouch formed by swollen mammary glands  

  and muscle; the egg moves from cloaca to pouch and hatches. 
  4.  Marsupials - Mammals That Have Pouches 

 a. They begin development inside the mother’s body but are then born in 
 a very immature state. 

  b. The newborns crawl up into a pouch on their mother’s abdomen. 
 c. Inside a pouch they attach to the nipples of the mother’s mammary 

 glands and continue to develop. 
 d. Today, most marsupials are found in Australia where they underwent 

 adaptive radiation for several million years without competition from 
 the placental mammals, which were only introduced recently. 

  5.  Placental Mammals - Mammals That Have Placentas 
   a.  Developing placental mammals are dependent on a placenta, an organ  
    of exchange between maternal and fetal blood. 
   b.  The placenta supplies nutrients to and removes wastes from the blood  
    of developing offspring. 

c.  A placenta also allows a mother to move about while the offspring 
 develop. 
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d.  The placenta enables young to be born in a relatively advanced stage of 
 development. 

   e.  Placental mammals are very active animals; they possess acute senses  
    and a relatively large brain. 

f.  Today, placental mammals populate all of the continents except 
 Antarctica; they are the dominant group of mammals on Earth. 

 
C.  Main Types of Placental Mammals 

1.  The Ungulates are hoofed mammals.  They are herbivores and have large, 
 grinding teeth. 
 a.  They have a reduced number of toes and are divided according to  
  whether an odd number or even number of toes remains. 
  1.  Odd number – horses, zebras, tapirs, rhinoceroses 
  2.  Even number – pigs, cattle, deer, hippos, buffaloes, giraffes. 
2.  The Carnivores are meat eaters with large teeth. 
 a.  Dogs, cats, bears, raccoons, and skunks are included in this group. 
 b.  Some are aquatic (seals, sea lions, and walruses) and must return to  
  land to reproduce. 
3.  The Primates are tree-dwelling fruit eaters. 
 a.  Lemurs, monkeys, gibbons, chimpanzees, and gorillas. 
 b.  Humans are ground dwellers, well known for their opposable thumb  
  and well-developed brain. 
4.  The Cetaceans are well-known marine mammals with very little hair or  
 fur. 
 a.  Examples include whales and dolphins. 
5.  The Chiroptera are the flying mammals (bats). 
6.  The Rodents are most often small plant eaters. 
 a. Mice, rats, squirrels, beavers, and porcupines. 
7.  The Proboscideans are the herbivorous elephants (trunk). 
8.  The Lagomorphans are rodentlike jumpers that are herbivores. 
 a.  Rabbits, hares, and pikas. 
9.  The Insectivores are small burrowing mammals which have short snouts 
 and live primarily underground. 
 a.  Moles and shrews. 


