36.1 The Mammalian Body
· Characteristics of Mammals

· Hair - filament composed of dead cells filled with keratin

· Only mammals have hair, amount and type vary according to the survival and environmental needs of the mammal
· Serves as an insulator allowing mammals to live in cold environments 

· Specialized hairs can be used for camouflage, sensory functions, or defense
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· Specialized teeth

· Two sets, baby/milk teeth and adult/permanent teeth

· Four types

· Incisors - front teeth used for biting or cutting

· Canines - behind the incisors used for stabbing and holding food/prey

· Premolars and molars - line the jaw, used for crushing and grinding food
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· Endothermic metabolism

· Heat is generated through rapid metabolism of food

· Allows for life in cold environments and to sustain activities that require high levels of energy
· This type of metabolism requires mammals to consume greater amounts of food than ectothermic animals and requires a greater amount of oxygen

· Highly efficient lungs

· Large internal surface area of lungs allows for greater gas exchange, alveoli (small sacs in the lungs) increase surface area

· Diaphragm (sheet of muscle) expands and contracts the chest cavity increasing the amount of air drawn into and expelled out of the lungs
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· Double-loop circulation

· Four chamber heart with a septum that completely divides the ventricle 
· Since oxygen rich blood and oxygen poor blood do not mix in the heart only oxygen rich blood is delivered in the tissues increasing the efficiency of delivery of oxygen to the cells
· Nurse their young

· Mammary glands - female mammals produce a nutrient rich milk to feed their young

· Young mammals get their nourishment from the mother’s milk until weaning which is the time when the mother stops nursing them

· This process makes young mammals dependant on their mothers for care for a relatively long period of time, amount of care given by the parents varies from species to species
· Many species of mammals must learn survival skills from the parents during the time they are dependant on the mother for food
36.2 Today’s Mammals
· Most diverse body forms of all vertebrates, mammals may…

· Be vary large to very small

· Live on land or in the water

· Fly. Walk, or swim

· Walk on four legs or two

· Adapted to many different environments

· Three types of reproduction (all start with internal fertilization)
· Monotremes

· Most primitive of mammals, all live in Australia and New Guinea
· Lay eggs and incubates them outside of the body 

· Unlike other mammals monotremes do not have nipples but rather young lap up milk that oozes from glands located on the mother’s belly

· Three living species the duckbilled platypus and two types of echidna (spiny anteaters)
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 platypus

· Marsupials

· Young are born days or few weeks after fertilization incompletely developed except for the front legs - newborns travel without the mother’s help to a nipple filled pocket where they continue to develop, when they are able to function on their own they emerge from the pouch but return to nurse
· Almost all species are found in the Australian region
· Include kangaroos, wombats, koalas, and opossums
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· Placental mammals

· Young develop within the females uterus nourished by an organ called the placenta
· Nutrients and oxygen diffuse from the mothers blood to the blood of the young and waists from the developing young diffuse to the mother through the placenta

· Gestation - the period of time between fertilization and birth
· Great variety of features in placental animals allowing them to survive an almost all types of environments

· Categories of placental mammals
· Order Rodentia 

· 40% of all mammals are rodents

· Have teeth specialized for gnawing, the incisors grow continuously to accommodate for the excessive wearing away of the teeth

· Herbivores, intelligent, small, and reproduce rapidly

· Include mice, squirrels, and beavers
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 Rat
· Order Chiroptera

· The only mammals capable of flight, composed of bats

· Front limbs are modifies into wings, the thumb which is not attached to the wing is curved into a claw used for clinging and grasping

· Live in groups and active at night

· Carnivorous bats, use echolocation to find food

· Herbivores eat fruit and nectar from night blooming flowers
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 blood eating bat

· Order Insectivora

· Small animals that eat mainly insects, but may also eat fruit, small birds, snakes, and each other!
· May eat as much as two times their weight each day

· Includes shrews
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 Shrew
· Order Carnivora

· Two sub-groups; the cat family and the dog family

· Strong, intelligent, keen sense of smell, vision and hearing

· Most are carnivores but some (like pandas) are herbivores, and other (like raccoons) are omnivores
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tiger (cats)
· Order Pinnipedia

· Marine carnivores that feed at sea but return to land to mate, rear their young, and rest
· All four limbs are modified flippers, and their bodies are streamlined for swimming , an insulating layer of blubber insulates them from the cold sea temperatures
· Live in large colonies called rookeries, headed by one large male

· Include the walrus
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 walrus

· Order Primate

·  Have flexible grasping hands, and many have a tail that allows them to dwell in trees
· Excellent depth perception allowing for movements among the trees

· Curious and able to learn

· Include monkeys, apes, orangutans, baboons, lemurs, and humans.
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baboons  
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humans

· Order Artiodactyla

· Ungulates - mammals with hooves (toes covered by hooves), have an even number of toes in their hooves
· Live together in herds, young are well developed at birth and can move with the herd within a day or two

· Fast runners 

· Have a large stomach containing a rumen which is a storage chamber that breaks down cellulose in the plants they feed upon, cud food stored in the rumen can be regurgitated to be re-chewed and further broken down for better digestion
· Include pigs, hippopotamuses, camels, deer, goats, and giraffe

· Order Perissodactyia

· Ungulates with an odd number of toes in their hooves

· Do not chew cud and do not have a rumen but rather have s cecum branching from their large intestine that contains microbes that digest cellulose

· Includes horses, rhinoceros, and zebras
· Order Cetacea

· Two groups
· Predatory toothed  whales, dolphins and porpoises

· Filter-feeding whales

· Streamlines bodies have front limbs modified into flippers, no hind limbs, and a broad flat tail for swimming, a nostril called a blowhole is located on the top of the head

· Intelligent and able to communicate with each other 

· Order Lagomorpha

· Includes rabbits and hares

· Have long hind legs for jumping

· Rabbits are born furless and live in fur lined nests made by the mother, hares are born with fur and eyes open, do not live in nests

· Order Sirenia

· Includes the manatee

· Closely related to elephants and often called the “sea cow”
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 manatees

· Order Proboscidea

· Two living species 

· African elephant

· Indian elephant (aka Asian Elephant)
· Long boneless trunk is an elongated nose and upper lip used for a variety of tasks

· Some elephants have tusks which are elongated incisor teeth

· Live in herds with a dominant male and a number of females
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Asian Elephant

· Domesticated Animals

· Animals that have been kept and bred by humans for specific purposes

· Include dogs, cats, horses, donkeys, goats, cows and pigs
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 dogs 
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mules

· Selective breeding - breeding of animals with desired features sometimes resulting in a new hybrid species

· Mules are a sterile hybrid from two separate species, the horse and the donkey, and were bred for their strength, endurance, and surefootedness

