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Chapter Five: Phylum Chordata, Subphylum Vertebrata, 

Class Aves

The scientific study of birds is called ornithology.  Of all the vertebrates, birds are the most studied group on Earth.  This group also out numbers all other vertebrate groups in number of species except for the fish.
Birds are characterized as vertebrates with feathers, distinctive bills, external eggs, high body temperatures, elaborate parental behavior and extraordinary vocal abilities.

Birds belong to the Class Aves.  There are 27 orders (or 23, depending on your source) and approximately 8650 species.  With the advent of DNA testing, some of the orders have been combined and others added.  Both lists are provided.  Zoos are in the process of changing to the new format but have not yet done so.

Birds range in size from the smallest, the Cuban “bee” hummingbird that weighs on 1.8 grams, to the largest, the ostrich that weighs 300 lbs.

BIRD ANATOMY

Birds have adapted anatomically for flight. Major adaptations are in the skeleton and body covering.

Skeleton

The major limb bones are hollow with internal struts for strength while making them light.  Front limbs are modified into wings; the hand bones are fused; only 3 digits are found in birds, #s 1, 2 & 3.  Many of the bones compare with human skeletons: humerus, radius, ulna, and femur.
Uncinate processes – lateral growths on the ribs which reinforce the rib cage to handle the stresses of flying and diving.

Keel – enlarged breast plate which allows for flight muscles' solid attachment

Furcula – fused clavicle bones, better known to us as the “wishbone”.  Birds have evolved to have their thigh permanently close to the body.  The leg does not extend out from the body until after the knee joint, which is never seen.  The backward bending leg joint seen in birds' legs when they walk is the equivalent of our ankle.

Most birds have 4 toes.  The 5th toe is lost completely except in some birds it becomes a spur (i.e. chicken).  Ostriches have only 2 toes and rheas and emus have 3.  There are 5 types of toe arrangements. The shape and size of the feet may tell you what habitat the bird lives in.  And, when a bird perches, the tendons in the legs lock the toes onto the perch so it can sleep without falling off.

Birds have a bill or beak, rather than jaws and teeth, for lightness.  The bill consists of bony extensions of the jawbone which are covered by a sheath, the rhamphoteca.  The size, shape and strength can describe a bird’s feeding habits.

The bird's backbone and ribcage are rigid, with only the neck and tail vertebrae remaining flexible.  

Feathers

Feathers provide insulation, are essential for flight, provide visual communication and camouflage.  Modified feathers aid in swimming, sound production, water repellency, water transport and hearing.

Types of feathers include contour feathers which give the bird its form, flight feathers, down feathers, semiplumes, filoplumes, bristles and powderdown (a feather that disintegrates into a powder, used by some birds for cleaning their feathers.)

A feather is made of keratin and consists of the shaft (or rachis), barbs and interlocking barbules.  The interlocking system of barbs and barbules is called the vane.

The feather coat is replaced at least once a year in regular molts.
Feather coloration can be pigmented, with deposits of carotenoid and melanin pigments in the barbs, or structural, resulting from the interference of light by different layers of pigment in the barbules.

Birds care for their feathers by preening, bathing, sunning, dusting and anting.

The number of feathers on a bird varies from species to species.  Songbirds range from 1,100 to 4,600 feathers depending on the species and the season. 

Eyes

Bird’s eyes are large for their heads.  They have more sensory cells in the eye than humans, helping to give them extremely sharp vision.  In most birds the eyes are larger than the brain.  An ostrich’s eye measures 2 inches across, nearly the size of a tennis ball.

Nictitating membranes, found in all birds, are a transparent third eyelid used to clean and moisten the cornea.

Most birds have eyes on the sides of their heads, allowing some binocular vision but also allowing side vision.  Owls have eyes in the front.

PHYSIOLOGY
The avian digestive system is designed for unchewed food since birds have no teeth.  Salivary glands help lubricate the food before it is swallowed.

The food moves through the esophagus to the crop, an expanded esophageal section found in many birds that help to regulate the flow of food through the digestive tract.

Birds have two-chambered stomachs.  The proventriculus is an anterior glandular portion that secretes gastric juices to aid digestion.  The gizzard is the posterior muscular portion used for grinding and the digestion of tough food.

Birds have a cloaca, a single opening for liquid wastes, solid wastes and reproduction.

Birds have high metabolisms.  Their body temperature is approximately 40-42 degrees Celsius (104-108 degrees Fahrenheit) and is regulated through plumage insulation, shivering and water evaporation.

Birds are warm-blooded and can withstand colder climates better than cold-blooded animals, allowing them to adapt to many habitats including arctic, rain forest, desert, and aquatic.  They have a 4-chambered heart which allows oxygen rich blood to be circulated throughout the body without mixing with deoxygenated blood.
Birds possess unique lungs.  The lungs are small but lead to an extensive system of air sacs that extend into many parts of the body.  It takes 2 inspirations and exhalations for a given unit of air to enter the body and be exhaled.

BREEDING AND REPRODUCTION

All birds are oviparous, or lay a shelled egg for external incubation.

Birds exhibit several kinds of mating systems.  Monogamy, a prolonged exclusive pair bond with a single member of the opposite sex, is predominant.

Other systems are:

· Polygyny-the male pairs with 2 or more females (i.e. red-winged blackbirds)

· Polygamy-pair bonding involving multiple mate pair bonds.

· Polyandry-female pairs with several males (i.e. jacana)

· Polygnanadry-one female pairs with several males and the male pairs with several females. (i.e. ostrich, rhea, emu)

· Promiscuous-indiscriminant sexual relations

Birds communicate via displays that serve as a means of identification, intent and ownership.  Vocalizations are used to tell the singer’s location, identity or motivation.

Birds are notable for their tendency to build nests in which to raise their young.

· Nests come in a variety of categories

· No nests-the simplest

· Simple nests-made of plant material or stones, platform nests with small depression in center

· Cup-shaped nests-have a definite inside and outside, inside is lined

· Enclosed nests-cup-shaped nests with walls and a roof.  (i.e. hammerkop)

· Hanging and woven-nests are hung or suspended, usually made of grass

· Nesting in holes-in cliff faces, in trees or in the ground

· Mound nesting-mound of heated sand or compost

· Aquatic nests-made of vegetation and float on the water

· Mud nests-mound of mud with a depression (i.e. flamingo)

· Edible nests-made of saliva, used in Chinese bird’s nest soup

Some birds are “determinate” layers, laying only a certain number of eggs and no more.  

Others are “indeterminate” and will keep on laying eggs if their eggs are taken. They apparently must feel the proper number in the nest before they stop.

Some birds begin incubating from the day the first egg is laid (hawks, owls, parrots), thus the young hatch at intervals.  Sometimes the younger birds are killed.  Other birds wait to incubate until the clutch is complete (perching birds, ducks, geese).

OTHER BIRD FACTS
Parental care was a factor contributing to the success of bird groups.  They incubated their eggs with their own body heat and insured their young a higher degree of survival by protecting and nourishing them.

Migration is the two-way seasonal movement of birds between their breeding and non-breeding areas.  This enhances the chances of surviving in areas with favorable weather and permits birds to use temporary resources to increase the number of young they can raise successfully.

Modern threats to birds include hunting, habitat loss or degradation, poisoning of food supplies and commercial pet trade.

Domestic cats kill approximately 4 million songbirds every day (Stallcup, 1991).

Human activities are responsible for approximately 270 million bird deaths every year (Gill, 1955).

Chicks that are ready to walk and feed at birth are "precocial".  Those that are helpless at birth are "altricial".

Ratites (ostrich, rhea, kiwi, and emu) do not have a keel on the breastbone.

Other than the ratite group, flightless birds can be found in these families:  grebes, parrots, ducks and rails.
A vulture is commonly called a buzzard in the US.  The term buzzard originated in Britain 400 years ago to refer to large hawks.

The mourning dove is the only North American dove to nest in every state in the Continental U.S.

The talking ability of the African gray parrot is mentioned in ancient Greek writings.

The Swifts are the group where Chinese “Bird’s Nest Soup” comes from.  They make their nests mainly with their saliva.
HUMAN HEALTH CONCERNS
Chlamydia psittaci: “Parrot Fever” of “Psittacosis”

This disease is caused by a bacterial agent, Chlamydia psittaci, and is capable of causing respiratory disease in humans.  It often presents itself as only “flu-like” symptoms, but the very young or old are more likely to be seriously infected.

Members of the Psittacine and Columbiform Orders are most the frequent carriers that may or may not show signs of being infected.  Methods of transmission include:

· Dried feces - dust - aerosolization - breathed in - colonize respiratory tract

· Fecal-oral transmission
To avoid infection:

· Carefully screening of new birds
· Adhere to strict quarantine procedures
· Treat known infected birds immediately (definitive diagnosis in birds can be challenging)

· Keep bird cages and areas free of fecal and feather dust build up
Clinical symptoms in humans:

· Fever, headache, flu like symptoms, malaise, and pneumonia

ORDER CHARACTERISTICS OF BIRDS 

Order Struthioniformes--Ostriches

· Largest of the living birds; have two toes on each foot; non-flyers.   Omnivorous, but mainly vegetarian

· Found in Africa

Order Rheiformes--Rheas

· Two species-Common and Darwin's; both three-toed; non-flyers

· Feed on vegetable matter and small mammals

· Found in South America

Order Casuariiformes--Emus and Cassowaries

· Second in size to the ostrich

· Have three toes; non-flyers

· Cassowary has bony crest on head and lives in jungles;

· Emu inhabits open areas

· Found in Australia and New Guinea

Order Apterygiformes--Kiwis

· Tailless bird with undeveloped wings and hair-like feathers; non-flyers

· Feeds on insects and worms

· Found in New Zealand

Order Tinamiformes--Tinamous

· Related to the ostrich but resembles the quail

· Found in the dense rainforests of South America

Order Sphenisciformes--Penguins

· Flightless birds of the southern hemisphere

· Feed on fish, crustaceans and squid

· Males take part in rearing young

Order Gaviiformes--Loons and Divers

· Fish-eating, diving birds with webbed feet and a sharp bill

· Divers are only bird with legs completely encased in skin

· Found in Eurasia and North America, usually in subarctic regions

· Noted for its peculiar cry

Order Podicipediformes--Grebes

· Diving and swimming bird of the Americas
· Legs set far back on body
· Not a true webbed foot

Order Procellariiformes--Albatrosses and Petrels

· Long-winged birds which travel long distances

· Hooked bill, long tubular nostrils

· World-wide distribution, but especially in the South Seas

Order Pelecaniformes--Pelicans

· Four toes joined by webbing; only such order

· Have extensible beak pouches for catching food

· World-wide distribution

Order Ciconiiformes--Herons, Storks and allies

· Long, featherless legs; capable of strong flight

· Feed in sluggish rivers, in marshes and on shorelines

· World-wide distribution

Order Anseriformes--Ducks, Geese and Swans

· Aquatic birds, webbed feet; have oil gland to waterproof feathers

· Swans have the highest number of feathers
· World-wide distribution

Order Falconiformes--Birds of prey

· Senses of sight and smell highly developed

· Four toes, three forward and one back; claws are called talons

· World-wide distribution

Order Strigiformes--Owls

· Nocturnal; silent flight due to special feather construction

· Eyes set frontally as in man; keen hearing

· World-wide distribution

Order Galliformes--Game or gallinaceous birds

· Includes fowl, turkey, quail and others

· Good runners, most are non-migratory

· World-wide distribution

Order Gruiformes--Cranes and Rails

· Omnivorous

· Feet not webbed, have a raised hind toe

· World-wide distribution

Order Charadriiformes--Gulls, Plovers, Terns, Auk

· Small to medium size; found near water

· Varied foot and toe structure

· World-wide distribution

Order Columbiformes--Pigeons and Sandgrouse

· Once included the now extinct "dodo" bird

· Have short legs; sustained flights

· Tropical and temperate distribution

Order Psittaciformes--Parrots

· Includes macaws, lories, cockatoos

· Fruit and seed eaters, brightly colored plumage

· World-wide distribution, concentrated in South America and Australia

Order Cuculiformes--Cuckoos, Hoatzins and Turacos

· Perchers that fly from tree to tree

· Fruit and insect feeders

· Tropical and temperate distribution

Order Caprimulgiformes--Nightjars, Frogmouths

· Include frogmouth, oilbirds, night "hawks" and whippoorwills

· Nocturnal, insectivores

· Capture flying insects while in flight

· Tropical and temperate distribution

Order Apodiformes--Swifts, Hummingbirds

· Fast flying, short-legged, weak-footed

· Feed on nectar and insects primarily

· Temperate, and tropical and subtropic distribution

Order Trogoniformes--Trogons

· First and second toes turned backwards

· Solitary lives, making little noise

· Found in Asia, Americas, Africa

Order Coliiformes--Mousebird

· Small birds, tree climbers

· Feed on berries and fruit in groups of about 20

· Found only in Southern Africa

Order Coraciiformes--Kingfishers, Hornbills, Rollers

· Long bills, short legs, short wings

· Some can reverse one toe to the rear

· Tropic and subtropic distribution

Order Piciformes--Woodpeckers and Toucans

· Woodland dwellers, second and third toe forward

· Vegetarians and insectivores

· World-wide distribution

Order Passeriformes--Perching Birds

· 5,100 of all species are perchers (5/8)

· Four toed, land birds, highly developed songs

· Varied diet, strong family units

· Varied habitat, world-wide distribution
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