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Birds

Birds are warm-blooded, bipedal animals whose anatomy is
characterizedby wings, whoseexterior is coveredby feathers, and
that have, in mostaseshollow bonesto assistin flight. Birds are a
diversegroup, and their bright colors, distinsbngsand calls add
enjoymentto our lives. They are very visible, quitbmmon,and offer
easy opportunitie® observetheir diverse plumagend behaviors.
Becauseof this, birds are popular to many wipursue wildlife
watching and monitoring activities. Beingarm-bloodedand egg-
laying, having feathersand wings, birds are the mospeciose class
of tetrapod vertebrateswith around 10,000living species, they
inhabit ecosystems acrosise globe, from the Arctic to thAntarctic.
They rangein size from the 5 cm (Hummingbird) to the72 m (
Ostrich) @ . The majority of wildlifeobservations reported by
volunteersare birds. In fact, bird watching is tHastest growing
recreationabursuit in the UnitedStates America asa nation spend
over 2 billion dollars oncommercialbird food! Adding all wildlife
watching equipment togetheincluding bird food,binoculars, spotting

scopesfilm, etc., the nationspendsearly 20 billion dollars®

Shared characteristio$ birds may include a bony or hard beak with
no teeth,the laying ofhard-shelled eggs, light but strongskeletona
high rate ofmetabolismand a four-chamberedheart . All living
specief birds have wings; and most bisgppeciescan fly.Flightless
birds include ratites, Penguins,and a number of diverse island
speciesBirds have uniquedigestiveand respiratory systemthat are

highly suitablefor flight. Birds are social; thexxommunicate using



visual signalsand through calls andgongs,and participatein social
behaviors,including cooperative breedingnd hunting, flockingand
mobbing ofpredatorsA numberof bird specieshave been observed
manufacturingand using tools, and many socigpecies exhibit
cultural transmissionof knowledge across generatiororvids and

parrots are considered amonte most intelligent animaspecie®’.

About 120-130 speciebave becomeextinct asa result ofhuman
activity since the 17th century, anldundredsmore before then.
Though efforts areunderwayto protect them, about 1,208peciesof

birds currently arethreateneadhith extinction byhuman activities.

The vast majority of birdspeciesare socially monogamous, usually
for one breeding seasoat a time,sometimedor years,but rarely for
life. Other species have polygynous (many females) breeding
systems.Eggs are wusually laid in a nest aimcubatedby the
parents.Most birds have arextendedperiod of parentalcare after
hatching.Many species undertakeng distance annual migrations,

and many more perforrshorterirregular movements.

Birds figure prominently in alaspect®f humanculture from poetryto
popular music. Manypeciesare ofeconomic importancenostly as
sourcesof food acquired through hunting or farming. Thenost
commonly eaten species the domestic chicken, althougbgeese,
pheasantsturkeys and ducks are alsmommon fare, particularly
around Thanksgivindpay and the holidays. Birds grown fouman
consumption are known as poultry Some species, particularly
songbirdsand parrots,are popular aspets. Otherusesinclude the

harvestingf droppingsfor use asa fertilizef® .



Birds live and breedin most terrestrial habitatsand on allseven
continents, reachintheir southern extreme breeding colonigsto
440 kilometers inland ir\ntarctica.The highestbird diversity occurs
in tropical regions. Severdamilies of birds are able to live in botin
the world's oceansand in them, witrsome seabird species coming
ashoreonly to breedand some penguinkave been recorded diving

up to 300meters?

Birds feed on plantsseeds, insectfish, carrion or other birdsBirds
are critical links within the vast foodhainsand webs that exist ithe
ecosystemBirds occupy a widaangeof ecological positions. While
some birds are generalists, othersre highly specializedin their
habitat or foodrequirementsEven within a single habitat, sucas a
forest, the niches occupiedy different speciesof birds vary, with
some speciedeeding in the forestcanopy, others beneath the
canopy,and still otherson the forest floor. Othespeciesof birds
have come todependon human activities for food and areso
widespread aso be considereda nuisancesuch asthe common
pigeon or rock pigeon.Some birds transporta variety ofthings
through theenvironment.For example,birds serveto spread seeds
of various plants,therebyhelping in plantdispersal American robins
feeding onmulberries eventually depogite seedgo other locations

in there droppings.

Forest birds may be insectivores, frugivores, and nectarivores.
Aguatic birds generallyfeed by fishing, plant eating, and piraoy
kleptoparasitism. Some nectar-feedligls are importantpollinators,
and many frugivores play a key role seed dispers&’ In some

casesa flower's primary pollinator is the onlypecies capablef



reachingits nectar. If you've ever spenttime on asummer evening
looking up at the sky, you'veindoubtedly seemswallows, swifts,and

nighthawks swoopingand gliding through the airThese aerial
acrobatsare consuming hundred®f insects,many of which we

consider pestsBirds of prey specializein hunting mammalsor other

birds?.

Many bird specieshave established breeding populatiansareas to
which they have been introducedy humans. Someof these
introductionshave been deliberatehe Ring-necked Pheasanfor
example,has been introduced arounithe world as a game bird.
Othershave been accidentaduch asthe establishmenof wild Monk
Parakeetsn severalNorth American cities after theiescape from
captivity. Some speciesjncluding Cattle Egret, Yellow-headed
Caracaraand Galah, havespreadnaturally farbeyondtheir original
ranges asgricultural practices created suitabhew habitat. Some
birds have been usedby humansto perform tasks,such as homing
pigeons,and falcons to aid in hunting or for spoiMost birds are
diurnal, butsomebirds, suchasowls and nightjars, are activduring
twilight hours, and manycoastal waderdeed when the tidesare
appropriateby day ornight®

The bird population,like many other fish and wildlifgroups,is facing
threatsworldwide. Birdpopulationsare declining, with 1,200species
facing extinction in the next century. m8ng the mostprevalent
reasonscited are habitat losspredationby nonnative speciesoil
spills and pesticide use.climate changeand excessive rate®f
hunting and fishing. Allhese threatmake it ever more importanbo
understand, appreciatend protect the birds wsee around us

everyday.



Physiology and anatomy:

A knowledgeof the anatomyand physiology of an animal &ssential
for understandingBirds have one of the most compleespiratory
systemsof all animal groups® The avian respiratory system is
different from that of othervertebrateswith birds having relatively
small lungs plus aisacsthat play an important role irespiration.
Upon inhalation, 75% of the fresh d&ypassegshe lungs andflows
directly into a posteriorair sac whichextendsfrom the lungsand
connectswith air spacesn the bonesand fills them with air.The
other 25% of the aigoesdirectly into the lungs. When thbird
exhalesthe usedair flows out of the lung and thstoredfresh air
from the posteriorair sac issimultaneouslyforced into thelungs.
Thus, a bird's lungseceivea constantsupply of fresh air durindgpoth
inhalation andexhalation® Therefore,in bird lungs, more oxygeris
availableto diffuse into the blood. Sound productions achieved
using the syrinx, anuscular chamber incorporatingultiple tympanic
membranesvhich divergesfrom the lower end of thdrachea; the
tracheabeing elongatedin some species, increasitigg volume of
vocalizationsand the perceptionof the bird's size'® Birds depend
heavily on their digestive systemsto remain nourished and
healthy. Digestion in birds involves a lot@fgans, eacherforming a
specific function. Itbeginswith entry of food via the beak andnds
with waste exiting at the vent. Many birds castarvein hours if
deprivedof food, therefore their digestive systenis faster andmore
efficient than thoseof other vertebrate groups.Food is brokendown
and absorbedfor use along the w&y The bird's heart hagour
chamberdike a mammalianheart. In birds the maimrteries taking

blood away from the heart originate frohe tright aortic arch(or



pharyngealarch), unlike in themammalswhere the left aorticarch
forms this part of the aorta. Theostcava receiveklood fromthe
limbs via the renal portasystem.Unlike in mammalsthe circulating

red blood cells in birds retain thaiucleus?

Like the reptiles, birds are primarily uricatel that is, theirkidneys
extract nitrogenous wastefom their bloodstreamand excreteit as
uric acid insteadof urea orammoniavia the uretersinto the intestine.
Birds do not have a urinarladderor externalurethral opening and
(with exceptionof the Ostrich) uric acid igxcretedalong withfeces
asa semisolid wasteHowever, birds suchas hummingbirdsan be
facultatively ammonotelic, excretingnost of the nitrogenouswastes
as ammonialhey also excrete creatinerather thancreatininelike
mammals® This material, as well asthe output of theintestines,
emergedrom the bird'scloaca.The smallintestineis where foodis
digestedand absorbed. The small intestine varies in lengthand
structure depending@n the diet of thespecies. Carnivorous birds
tend to haveshorter,less complex smalintestines. Herbivorous
birds have longer, morelevelopedsmall intestines. Nutrients are
absorbed through the intestinal membranes and into the
bloodstream. The avian largeintestine is reducedto a short,
featureless connection betweé#e small intestineand the cloaca.
The cloacais a multi-purpose opening: wastie expelledthrough it,
most birds mate by joiningloaca,and femaleslay eggsfrom it. In
addition, many speciesof birds regurgitate pellets) Males within
Palaeognathaethe Anseriformes, and in rudimentary forms in
Gallifrormes possessa penis, which is nevepresentin Neoaves.
When notcopulating,it is hidden within theproctodeum compartment

within the cloacajust inside the vent. Thdigestive systenof birds is



unique, with a crop fostorageand a gizzard thatontains swallowed
stonesfor grinding food tocompensatdor the lack ofteeth. Most
birds perform rapiddigestionto aid with flight. Enzymes, produceih
the pancreas, break down proteins and fats in the small
intestine. Somenigratory birds arecapableto use protein fronmany

parts of their bodies, including protein from theintestines, as

additional energyduring migration®

The nervous systenis large relative to the bird's siz&erebellum
coordinates movementhe most developedpart of the brain ighe
one that controls the flight-related function§he cerebrum controls
behavior patterns, navigatiomating and nest building. Mogiirds
have a poorsenseof smell withnotable exceptionscluding kiwis,
New World wvultures andtubenosesThe avian visualsystem is
usually highly developed.Water birds havespecialflexible lenses,
allowing accommodatiorfor vision in air and waterSome species
also have dual foveaSomebirds whose sexes appesimilar to the
nakedeye are distinguishedby the presenceof ultraviolet reflective
patcheson their feathers.Many birds show plumage patternsn
ultraviolet that are invisible to eth human eye. Birds are
tetrachromatic, possessingtraviolet (UV)sensitivecone cells inhe
eye aswell as greerred and blueones.This allows them tgerceive
ultraviolet light, which is involved ircourtship.Male Blue Tits havean
ultraviolet reflective crown patch which displayedin courtship by
posturingand raising of theinape featherS® Ultraviolet light is also
usedin foraging—kestrelshave beenshown tosearchfor prey by
detectingthe UV reflective urine trail marks left ormet ground by
rodents.The bird retina has a fashapedlood supplysystem called
the pecten.The eyelids of a bird are netsedin blinking. Instead the



eye is lubricated by the nictitating membrane,a third eyelid that
moves horizontally. The nictitatingmembranealso coversthe eye
and actsasa contactlens in manyaquaticbirds. Most birdscannot
move their eyes, althouglthere areexceptions,;such asthe Great
Cormorant.Birds with eyeson the sidesof their headshave awide
visual field, while birds witheyeson the front of theirheadssuch as
owls, have binocular vision and caestimatethe depth offield.®%
The avian ear lackexternal pinnadut is coveredby feathers. The

inner ear has aochleaput itis not spiralasin mammals?

A few speciesare able to usechemical defenses against predators;
some Procellariiformesan eject anunpleasantoil against an
aggressorand some speciesf pitohuis from NewGuineahave a

powerful neurotoxinin their skin andfeathers.

The skeleton consistsf very lightweight with mostly thin andollow
bones.They have large air-filled cavitiesonnectwith the respiratory
system.The skullbonesin adults are fused and do not shawanial
sutures.The keel-shaped sternumis where the powerful flight
muscles attacko the body. The orbits are large asdparatedby a
bony septum.The spine has cervical, thoracic, lumbar aaudal
regions with most birds having 13 to 25 of wefflexible neck
vertebraeThe numberof cervical (neck)vertebraeds highly variable
and especially flexible, but movementis reducedin the anterior
thoracic vertebraeand absentn the latervertebraeThe last feware
fused with the pelvis to form theynsacrummaking the skeleton

more rigid. The ribs ardlattenedand the forelimbs are modifieidto

wings®



Birds have twosexes:male and female. Male birds have two Z

chromosome$Zz), and female birds have a @romosomend a Z
chromosomgW?Z). The sex of birds isleterminedby the Z and W
sex chromosomesiather than by the X and adhromosomegpresent
in mammals.In nearly all speciesof birds, an individual's sejs
determinedat fertilization. However, oneaecentstudy demonstrated
temperature-dependenéx determination amondiustralian Brush-
turkeys, for which highetemperaturesduring incubationresultedin a

higher female-to-malesex ratio®

Feathers, plumagand scales:

Birds have a widerangeof body designs Featherasre epidermal

growths attachedo the skin and arise only in specific traasskin

called pterylae.They are composedf B-keratid”. They representa
feature characteristiaf birds. They facilitate flight, providensulation
that aids inthermoregulationand are usedin display, camouflage,
and signaling®® Feathersare incredibly strong and yet amecredibly
flexible. To allow both liftand forwardnovement, feathersan bend
at almost a rightangles. The arrangementand appearanceof
featherson the body, calledplumage,may vary withinspecies by
age, socialstatus,and sex.Scalesand feathers develom a similar
fashion. Birds have botfeathersand scales. Scaleme found orthe
legs and feet of most birds. The distributipatternof the feather

tracts (pterylosis)is usedin taxonomyand systematics.

Molting is annualin most species, although sonmmay have two
molts a year. Itis when the bird drops &&hthersand grows imew

ones.A small numberof speciessuch asducks andgeeselose all



of their flight feathersat once, temporarilybecoming flightless!”
Eaglesand large vultures take two to thrgearsto completea molt.
As a generalrule, the tailfeathersare molted andreplaced starting
with the innermostpair. Centripetalmolts of tailfeathersare however
seenin the Phasianidaen order to maintain a functional climbing tail
the centripetalmolt is modified in the taifeathersof somebirds, it
beginswith the second innermogtair of feathersand finishes with
the central pair. Thggeneral pattern sean passerines that the tall
is replacedfrom centeroutward. Feathergequire maintenance and
birds use theirbeaksto preenor clean andarrangetheir feathers
daily, spendingan averageof around9% of their daily time onthis.
Applying waxy secretionghrough the bill from the uropygiagland;
these secretionmotect thefeathersflexibility, inhibiting the growth
of feather-degrading bacteréad actasan antimicrobialagent,. This
may be supplementedvith a behaviorknown asanting, in whichthe
bird encourageants to run through theplumage,and bysecretions

of formic acid from ants, thiwill remove featheparasites”

Before nesting,the femalesof most birdspeciesgain a barebrood
patch by losingfeathersclose to the belly. The skin there is Iwel

suppliedwith blood vesselsand helps the bird iimcubation.

Feathersbeing critical to the survival of a hirdhey face the
onslaughtof fungi, ectoparasiticand feather mites. Birds bathein
water or dustthemselves. Someultures will even fly up to32
kilometers to find water tdathein after feeding. Birds of aridegions
make use of loose soil tdust-bathe While some birds dip into
shallow water, morearboreal speciesften make use of dew oain

that collect onleavesTo reducefungal andectoparasiti@activity that



may lead tofeather damagenany specieswill spreadout their wings

and exposehem to directsunlight.

The scalesof birds are composedof the samekeratin as beaks,
claws, andspurs.They are found mainly on the toes anuetatarsus,
but may be found further up on the anklesmmebirds. Thescalesof

birds are thought to besquivalent to those of reptiles and

mammal<?
Flight:

There are almosasmany ways of flyingasthere are kinds dfirds®.
The capability of Birds for flight isachievedby their lightweight
skeleton, two large flight muscles, the pectoralis and the
supracoracoideus, agell asa wing that serves asn aerofoil. Bird
wings are not the only part of thdirodies designedbr flight. Wing
shapeand size generally determinea bird species'type of flight.
Flight is the primarymeansof locomotion for most birgspeciesand is
usedfor breeding feeding, andpredator avoidancend escape. Most
birds can fly, which distinguishesthem from almost allother
vertebrate classe®irds have many different ways of takingff.
Some,like loons, run into the wind, and the rushaafbeneath their
wings lifts them up.Others,like puffins and Peregrine Falcons, jump
off cliffs and other highperches. About 60 extant bircspecies are
flightless. Though flightlesspenguinsuse similar musculature and

movementdo dive through thevater!®

Migration of birds is highlydemanding energeticallyarticularly as
birds needto cross desertand oceanswithout refueling. Migration

optimizesavailability of food sourcesand breedinghabitat. Manybird



speciesmigrate to takeadvantageof global differencesof seasonal
temperatures. Thesmigrations vary among the different groups.
Landbirdshave a flightangeof around2,500 km andshorebirdscan
fly up to 4,000 km,althoughthe Bar-tailed Godwit iapableof non-
stop flights of up t010,200km. Thesebirds are characterizedy a
breeding season speintthe temperateor arctic /antarctic regions
and a non-breeding seasolin the tropical regions or opposite
hemisphereMany landbirds, shorebirdsand waterbirds undertake
annuallong distance migrationsysually triggeredby the length of
daylight as well as weather condition8efore migration, birds
substantially increasbody fats andreservesand reducethe size of
someof their organs.The longest annuatigration forseabirds being
thoseof Sooty Shearwaterswhich nest in NewZealandand Chile
and spendthe northern summeirfeeding in the North Pacific off
JapanAlaska and California, aannualround trip of 6,400 kmOther
seabirds dispersafter breeding,travelling widely but having ncset
migration route. Albatrosses nestingn the Southern Ocean often

undertakecircumpolar tripsbetween breedingeasons.

A behavior of some bird speciesin some regionds the Partial
migration, where only a fraction of thpopulation,usually females
and subdominant malesnigrate apart form a largpercentagef the
migration. In Australia,surveysfound that 44% ofhon-passerine birds
and 32% ofpasserinesvere partially migratory. Somebird species
undertake shorter migrationtsaveling only asfar asis required to
avoid bad weatheror obtain food. Otherspecieanigration isnormally
associatedvith food availability. The boreal finchesrea one such
group and can commonly be found at a lonatin one yearand

absentthe next. This type oBSpeciesmay also travelshorter



distancesover part of theirrange, with individuals from higher
latitudestravelling into the existingrangeof conspecifics Altitudinal
migration is most oftertriggeredby temperature changesd usually
occurswhen the normal territories alsbecome inhospitabldue to
lack of food. It is a form of shordistancemigration in which birds
spendthe breeding seasoat higher altitudes elevationand moveto
lower onesduring suboptimal conditions. Some speciesy also be
nomadic,holding no fixed territory and movingccordingto weather
and food availability.Parrots asa family are overwhelminglyneither
migratory nor sedentarybut consideredto either be dispersive,

irruptive, nomadicor undertakesmall and irregulamigrations.

The ability of birds to return tprecise locationkas beenknown; in
an experimenta Manx Shearwater spera distanceof 5,150 kmand
returnedfrom Boston to its colony irskomer, Waleswithin 13 days.
Birds navigate during migration using a variety ahethods. For
diurnal migrants,the sun isusedto navigateby day, and astellar
compasss usedat night. Birds that use the swwompensatédor the
changingposition of the sun during the day by the useamfinternal
clock. Orientationwith the stellarcompass depends the position of
the constellations surrounding Polaris. These backedup in some

speciesby their ability to sensethe Earth's geomagnetism through

specialised photoreceptdts.
Feeding and drinking:

Generalists a termgrantedfor Birds that employ manystrategies to
obtain food or feed on a variety of food itemghile specialistis an

other term belongsto birds that concentratetime and efforton



specific food items or have a singirategyto obtain food.Birds'
diets are varied and often inclugeectar fruit, plants, seeds, carrion,
and various smallanimals, including other birds. Birdsfeeding
strategiesvary by species.In Palaeognathadeeding behaviour
involves thetransmissiorof quadrate movememd the upper bilby
the Pterygoid—PalatinumComplex (PPC). Many birds glean for
insects, invertebratefypit, or seeds. Somleunt insectsby suddenly
attackingfrom a branch.'Biological control agentsare those species
that seekpest insects.They are consideredbeneficial and their
presence encouraged biological pest controlprograms. Loons,
diving ducks, penguinsand aukspursuetheir prey underwater, using
their wings or feet fopropulsion, Feeding behaviowf the rheais
typical "Catch and Throwbehaviour, independertdf the size othe
food item. Nectarfeederssuch as hummingbirds, sunbirds, lories,
and lorikeets havespecialbrushy tonguesand bills designedto fit
flowers. While aerialpredatorssuch asterns plunge andingfishers
dive after their prey.Flamingosand someducks are filtefeeders.

Geesand dabbling ducks are primariyazers.

Some speciesincluding frigatebirds, gulls, and skuas, engag@
stealing food items from other birds ‘kleptoparasitism’.
Kleptoparasitismis thought to be asupplemento food obtained by
hunting. The frigatebirdswas estimated stealingn average5% of
their food from Masked Boobies. Somdirds like vultures are
specialisedcarrion eaters,while others,like gulls, corvids, orother

birds of prey, areopportunistsscavengers.

Water is neededby all birds although in general,their mode of

excretion and lack of sweat glands reducethe physiological



demands. Some desdiitds can obtain their wateneeds entirely
from moisturein their food. Some dependn water sources. Some
are particularly well known for their dailgongregationsit waterholes.
The drinkingbehaviourof the rhea lacks théongue movementhere
is no stationaryimmersion phasebut a scoopingmotion. Seabirds
have saltglandsinside theheadthat eliminate excesssalt out ofthe
nostrils and can drinlseawater.The generaldrinking pattern of
neognathoudirds consistsof a fixation phasein which the bird
orientatests head,the downstroke phaseyhere theheadis lowered
towardsthe water, the immersiorphase,during which the actual
water intaketakes placeand theupstroke(swallowing) phase. A
nutritive fluid called crop milk, the pige family, flamingos and
penguinsare capableto produceand provide to their chicksMost
birds scoopwater in theirbeaksand raise theiheadto let water run
down the throat. Some species belonging the pigeon, finch,
mousebird families are capableof sucking up water without theeed
to tilt back theirheads.Nesting sandgrousand many ploverscarry
water to their young by wetting their bellgathersBirds do nothave
sweat glandsbut they may coolthemselvesby moving toshade,
standingin water, panting,increasingtheir surface area, fluttering
their throat or by usingspecial behaviordike urohidrosisto cool

themselve? .

Communication:

Birds producea variety soundsto communicate with flock members,

mates or potential mates, neighbors, and family members. They

communicateausing primarily visual and auditorgignals. Signals can



be interspecific between speciesnd intraspecific withinspecies.
Songswhich are producedin the syrinx, are the majomeans by
which birds communicatewith sound. These soundary from short,
simple call notes to surprisingly long, complex songs. This
communicationcan be very complexsome speciesan operate the
two sides of the syrinx independently,allowing the simultaneous

productionof two differentsongs.

Calls are usedfor a variety ofpurposesjncluding mate attraction,
evaluation of potential mates,bond formation, the claimingand
maintenanceof territories, the identification of other imdluals, and
the warning of other birds of potentigiredators, sometimewith
specific information about theatureof the threat. Mechanicadounds
for auditory communicationare alsoused.The Coenocoryphanipes
of New Zealanddrive air through theirfeathers, woodpeckers drum

territorially, and PalmCockatoosuse tools tadrum.

Birds sometimesaise plumageto assertsocial dominancepr to make
threatening displayso protect young chicks fronpredators.
Identification of birds, particularlybetween speciess allowed by
variation in plumage. The most elaborate display®ccur during
courtship, where "dances" are often formed from complex

combinationsof many possible component movemeni$ie success

of males' breedingiay dependn the quality of suchdisplays®™
Resting :

In birds and mammalsthe metaboliccost ofmaintaining endothermy
is expensiverequiring at least 90% of totahetabolisnto be devoted

to the regulationof body temperatureBirds have asomewhat higher



metabolicrate than mammal€). The high metabolic ratesof birds
during the active part of the day ssipplementedy rest atother
times. vigilantsleepis a type ofsleep sleepingirds often usewhere
periods of rest are interspersedwith quick eye-opening "peeks",
allowing them to besensitiveto disturbances.When in flight, Ithas
been suggestettiat there may be certain kinds sf€epwhich are
possible.Swifts are believedto be able tosleepfacing the wind in
their roosting flightSomebirds have alsodemonstratedhe capacity
to fall into slow-wave sleepne hemisphereof the brain at d@ime.
This may allow the eyeoppositethe sleeping hemispher® remain
vigilant for predatorshy viewing the outemmarginsof the flock.. Birds
can behaviorallythermoregulatéo someextent toreduceheat loss.
Roostingsites are oftenchosenwith regardto thermoregulatiorand
safety. Communalroosting iscommon becausé lowers the loss of

body heat anddecreasethe risksassociatediith predators.

Birds avoid the sun by resting in theottestpart of the day.Wings
can be held away from the body and feathers elevated. Many
birds rest on one leg, whisomemay pull up their legs intéheir
feathers, especially cold weather.Many sleepingbirds place their
beaks amontheir breast feathers, othensnd theirheadsover their
backsand tuck their bills in their backeathers,. Perchinbirds have
a tendonlocking mechanisnthat helps them hold on to thgerch
when they areasleep.Many ground birds, suchas quails and
pheasantspost intrees.A few parrotsroost hanging upsidelown®
Some hummingbirdgo into a nightlystate of torpor accompanied
with a reductionof their metabolic ratesOne speciesthe Common
Poorwill, even entersa stateof hibernation.



Breeding:

The breeding seasois an ideal time for birding. Ninety-fivpercent
of bird speciesare socially monogamous. These specigsr for at
least the length of théreeding seasonr longer until thedeathof
one mate. Monogamswllows forbiparental care, especially species
when femalesrequire males' assistancker successful brood-rearing.
Breedingusually involves a malgerformanceof courtship display,
which might be either quiteelaborateor in most displays rather
simple and involvesometype of song. Femalesare generally the

onesthat drivepartner selection.

Many birds activelydefenda territory from othersof the same or
different speciesduring the breeding seasom order to protectthe
food sourcefor their chicks. Some speciesuch as seabirds and
swifts, often breed in colonies insteadto offer protection from
predators. Colonial breeders defendmall nesting sites, and
competition betweernand within speciesfor nesting sites can be
intense. Speciethat reusethe nest cavities of other birds mhyeed
later in the seasonso more nesting sites have already been
abandonedfter earlier successful nests. Nesase usually shaped
like cups, domes, plates, beds scrapes, moumdspurrows.
However, somebird nests,are no more than scrapeon the ground.
During nest construction, Some species semk plant matterfrom
plants with parasite reducingpxins to improve chick survivaland

feathersare oftenusedfor nest insulation!”



All birds lay amniotic eggswith hard shells mademostly of calcium
carbonate. Dependingn nesting conditions speciestend to lay

white, pale orcamouflagedeggs.

Incubation, which optimizes temperaturdor chick development,
usually begins after the last egg hadeenlaid. In monogamous
speciesincubation duties are ofteshared, whereais polygamous
speciesone parentis wholly responsibleor incubation.Warmth from
parents passe® the eggs through areasof bare skin onthe
abdomenor breastof the incubating birds called broopatches.
Much of body weight is lost during incubation meti The warmth for
the incubation of theeggsof some species comdsm the sun,

decaying vegetatioror volcanic sources.Incubation periods may

rangefrom 10 days impasserindirds toaround75 days irkiwis.®

Nature length and gbarentalcare varies widelyamongst different
ordersand speciesAt one extreme, parentatare insome species
like megapodes endat hatching;without parental assistance the
newly hatchedchick digs itself out and can fend for itsetimediately.
At the other extreme,the longest extended periodd$ parental care,
being that of the Greafrigatebird, whosechicks take up tcsix
monthsto fledge and are fed by thearentsfor up to an additionall4
months.The main purposeof the chick guardstagewhich describes
the period ofbreeding during which one of the adult birds
permanently preserdat the nest after chicks haveatched,s to aid

offspring tothermoregulatand protect them fromredation)

In some specieshoth parentscare fornestlingsand fledglings; in

othersiit is the responsibilityof only one sex. Isome species, other



membersusually close relativesof the breedingpair, will help with
the raising of the young. Suchlloparentingis particularly common
amongthe Corvida, whichincludesthe true crows, AustraliaiMagpie
and Fairy-wrens,.In birds, maleparentalcare is quitecommon more
so than in any othewertebrate classThough territory and nessite
defense, incubatioand chick feeding are ofteshared tasks, there
is sometimes division of labor in which one matandertakesll or

most of a particularduty.
Economic importance:

Birds have been domesticateby humansboth as pets and for
practical purposesWithout birds, the effects of pollution wouldot
have been asgisible in the 1950's and 1960'sMessenger pigeons,
usedsince at least 1 ADremainedimportant asrecently as World
War Il. Colorful birds, suchas parrotare bred in captivity or kepas
pets, a practice that has led to the illegal traffickingf some
endangered species. Falcdrave longbeen usedor hunting and

fishing. Today, such activities are motemmonfor entertainment.

Somebirds transporta variety of things through thenvironment. For
example, birds serve to spread seedsf various plants, thereby
helping in plantdispersal. Hummingbirdsollinate transporting pollen
on their beaksand featherdrom one flower to the nextSome wading
birds relocatefish eggsthat get stuck to their leggherebyaiding in

fish dispersato other parts of a river anarsh.®

Domesticatedirds raisedfor meat andeggs,called poultry, arethe
largest sourcef animal proteineatenby humansjn 2003, 76 million

tons of poultry and 61 million tons efggswere produced worldwide.



Chickens accounfor much of human poultry consumption. Many
speciesof birds are alsohuntedfor meat.Bird hunting is primarilya
recreational activity. The most important birddwunted include

waterfowl, pheasantsyild turkeys, quail, anddoves.

Other commercially valuable productfom birds include feathers
(especially the down ofgeeseand ducks), which areused as
insulation in clothing andoedding,and seabird feces (guano), which
is a valuable sourceof phosphorusand nitrogen. The War dhe
Pacific, sometimes<alled theGuanoWar, was fought in part ovethe

control ofguano depositS
Classificationof modernbird orders:

This is a list of the taxonomi®rdersin the subclass Neornithes, or
modernbirds. The listusesthe traditional classificationthe Clements

order.

Subclass Neornithes

The subclass Neornithdms two extantsuperorders
A- SuperordePalaeognathae:

The Palaeognathae includélse largest of all living birds. Many
palaeognathsre quite large birds, relying on runnirgpeed and
vicious kicking to defend themselvesOstrich is the fastestliving

bipedal runner, Othempaleognathsljike the three spaciesof kiwi

living on NewZealandare small, shy, retiringreature$'.

The Palaeognathae consistd two orders which comprise 49

existing species.



. Struthioniformes—ostriches, emusawis

- Tinamiformes—tinamous

B-SuperordeNeognathae:

The superorder Neognathae comprig¥sorderswhich have atotal

of nearly tenthousand specie®. The orders comprising the

Neognathae are:

13-
14-
15-
16-
17-
18-
19-

Pelecaniformes —pelicans.
Ciconiiformes—storks
Phoenicopteriformes—flamingos
Anseriformes—waterfowl.
Falconiformes—falcongagles, hawks.
Galliformes—fowl.

Columbiformes—doveand pigeons.
Psittaciformes—parrots.

Strigiformes—owls.

Coraciiformes—Kkingfishers
Piciformes—woodpeckers.
Passeriformes—passerinethe songbirds or perching
birds.

Coliiformes—mousebirds
Apodiformes—swiftsand hummingbirds
Sphenisciformes—penguins
Charadriiformes—aqulls, button-quails, plovers.
Gaviiformes—Iloons
Podicipediformes—qgrebes

Procellariiformes—albatrossgsetrels.



20- Phaethontiformes—tropicbirds

21- Cathartiformes—NewVorld vultures
22- Gruiformes—cranes

23- Pteroclidiformes—sandgrouse

24- Cuculiformes—cuckooand turacos
25- Opisthocomiformes—hoatzin

26- Caprimulgiformes—nightjars.

27- Trogoniformes—trogons

A- Paleognathae Ostrich:

Class: Aves Superorder: Paleognatha®rder: Struthioniformes

Family: Struthionidae Genustruthio SpeciesS. camelus

The ostrich sharesthe order Struthioniformeswith the kiwis, emus,
rheas,and cassowariesThe ostrich is either one or tvspeciesof
large flightless birds native to Africa, the pdiving member(s)f the
genusStruthio, which is in the ratite family. 6 distinctive inits
appearanceyith a long neck and legs, thHastestiand speedof any
bird. An ostrich can outrun horseand kill a humanwith a single
kick. It can reachthree metersand 135 kilograms. It can run at tgp
about 70 km/h, The ostrich is tHargestliving speciesof bird and

lays thelargest egg®f any livingbird.

The ostrich is farmedaroundthe world, particularly for itfeathers,
which are decorativeand are alsaused as feather dustelts.skin is

usedfor leather productand its meat isnarketed commercially.



The ostrich'sdiet consistsmainly of plant matter, though it alseats
invertebrateslt lives in nomadic groupsof 5 to 50 birds.Mating
patternsdiffer by geographicategion, but territorialmalesfight for a

haremof two to seven female&?

B- Neognathae:

1- Pelecaniformes —pelicans

Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:

Neognatha®rder: Pelecaniformes?

Pelecaniformes comprises six families (Phaethontidae
(tropichirds), Sulidae (boobiesand gannets), Phalacrocoracidae
(cormorants and shags), Anhingidae (anhingas), Pelecanidae
(pelicans) and Fregatidae (frigatebirds)six genera,and 67

species.

The Pelecaniformesare medium-sizedand large waterbirds
distributed worldwide, primarily ircoastaland marine zones.®®
Most have a bare throat patch (gufstch),and the nostrils.
They encompasall birds that have feet with all four toesebbed.
Habitat varies from pelagic ta@oastalto inland freshwater
environments.They feed on fish, squid or similar marinlife.
Nesting is colonial, manypelecaniforms breeth mixed colonies
with other pelecaniformsgulls, terns, ompenguins.individual birds
are monogamousThe young are altriciahatchingfrom the egg
helplessand naked in most. They lack a brood patct®.

Predatorsnclude humanshirds, rats,cats,dogs, andreptiles.



2- Ciconiiformes—storks

Kingdom: Animalia Phylum:Chordata ClassAves Infraclass:

Neognatha®rder: Ciconiiformes®¥

The Ciconiiformes are typical wading birds, nhpsassociatedvith
shallow water, they are largéong-leggedwading birds withlarge
bills which allow them to forage in this habitathis include storks,
, herons, egrets, ibises, spoonbided several others. The
flamingo family, Phoenicopteridaeis related,and is sometimes

classed apart of theCiconiiformes.

Within this framework they show eonsiderable rangef diversity
and the feeding habits d&flamingosare considerable different
from those of Adjutant Storks. Some speciesare still totally
dependanbn water, spoonbills,wood storks, openbill storkand
the larger bitterns are googixamplesof this. Many however have
moved partially away from the water. Tlextreme examplesf
this are Abdim's Stork and Bald atdadadabises all of whichare
more terrestrial than aquatic. Most of the speciesin the
Ciconiiformes arecommunal breeders. Nesase usually built in
treesand most coloniallynesting specieften nest inmixed
colonies.Many specieshave seasonal changes the colour of

their legs and bill during the matingeason.

The Ciconiiformes containsa large number of very attractive,
relatively large birds and are important notyogcologically butas
symbols of a healthy planet. Theyuffered great reductionsin
numbersover the last century. The maipausefor concern is

habitat destructionand becausef their size, they are oftethe



target ofhunterswho are equippedwith modern weaponand lost

their innate respecfor the natural world*®
3- Phoenicopteriformes—flamingos:

Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:
Neognathae Order: Phoenicopteriformes Family:

Phoenicopteridae Genus: PhoenicoptangsPhoenicoparrus®®

There are sixspeciesof large wading birds in this order
Flamingos are very social birds; they live ioolonies whose
population cannumberin the thousandsThey are 3-5 feet tatind
have long legs, longecks,and long, bent bills. They oftestand
on one leg, the other tuckedeneaththe body. Mostspecies are
found in tropical fresh and salt watdagoons and lakes.
Flamingoesform strong pairbondsof one male and ondemale.
They are filterfeedersfeed onalgaeand small shellfish.Young
flamingos hatch with grayishreddish plumagebut adults range
from light pink to bright red due taqueous bacteriand beta-

Carotene obtainefdom their food supply.®)

4- Anseriformes:

Kingdom: Animalia Phylum: Chordata ClassAves Superorder:

Galloansera®rder: Anseriformes®”

Anseriformesis an order of birds. It ifomprised48 genera by
about 161 living speciesin three families: Anhimidaethe
screamers, Anseranatidée® Magpie Goose,and Anatidae.®®
Anatidaeis the largestfamily, which includesover 140 speciesof

waterfowl, amongthem the ducksgeeseand swans.All species



in the order areweb-footedfor efficient swimming and ardelong
to an aquatic existencat the water surface.Anseriform birds
inhabit aquatic environmentsncluding lakes, ponds, streams,
rivers, swampsand marshesThey are medium to large bird30-
180 cm; 230 g -22.5 kg). Thelumagevaries from gray obrown
to black and white. Anatids may have brighthlored speculums
(patch of color onsecondaries)in green, bronzepr blue. @7
Screamerare noted folheadand neck ornaments. Anseriform
birds areherbivorousand feed primarily oteaves, stems, flowers,
roots, seedsof aquatic vegetationThey may also forage for

insectsplankton, molluskscrustaceansnd small fish*®
5- Falconiformes'Bird of prey" falcons, eagles, hawks

Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:

NeognathaeOrder: Falconiformes*®

"Bird of prey" has a widaneaningthat includesmany birdsthat
hunt and feed omanimalsand also birds that eat vesmall
insects.The term here has marrower meanindor birds thathave
very good eyesightfor finding food, strong feet for holdingood,
and a strong curved beak for tearing flesh.stMards of preyalso
have strong curved talons foatchingor killing prey. Birds ofprey
generally prey on vertebrates,which are usually quitelarge
relative to the size of the bird. Mostsal eat carrion ateast
occasionallyand the vultures andondorseat carrionas their
main food source.By way of an example,the narrower definition

excludesstorks and gulls, and similarlgird-eating skuas, fish-



eating penguinsand vertebrate-eating kookaburrase excluded.
(20)

Birds of prey.

Known as raptors, generalhave broad wings well-suited for
soaring, are formidable avianpredators, armedvith powerful
talons, hookedbills and acute eyesighfTheir eyesare forward-
facing forward, anorientationthat makesit easierfor them tospot
prey. Raptors' sharp, hookdills enablegshem to tear the flesh of
their prey withease. Raptotsint by day and feed on a variety of
prey including fish, smallmammals,reptiles and carrion.The
group includes eagleshawks, kites, thesecretarybird, ospreys,
falcons and old world vultures andomprisesa total of 304

species.®V

- Eagledend to be large birds wittnassivefeet and longbroad
wings. Booted eaglesbuild very large sticknestsand havelegs
and feetfeatheredo the toes.

- Kites have relatively weak legs and long winghey catch live
vertebrateprey, but mostly feed ornsectsor even carrion.
They spendmuch of their timesoaring.

- Ospreysa single speciesfound worldwide that builddarge
stick nestsand specializesn catching fish.

- Buzzards, medium-large raptonsgth robust bodiesand broad
wings, also commonly knowas"hawks" in NorthAmerica.

- Harriers are largeslenderhawk-like birds with long tailsand

long thin legs. Gliding on their long broad wingad circling low



over grasslandsind marshesmost use aombinationof keen
eyesightand hearingto hunt smallvertebrates.

The true hawks are mainlyoodlandbirds that hunt bysudden
dashedrom a concealedperch. They aremedium-sized birds
of prey that usually belong to ttgenus Accipiter.

Falconsare medium-sizebirds of prey with long pointedvings.
Unlike most otherraptors,they belong to thd=alconidae, rather
than the Accipitridae. Many are particularly swvilfters. Theylay
their eggson the oldnestsof other birds; but,sometimes, on
cliff ledgesor in tree hollows.

Caracarasare a distinct subgroup of the Falconidae
characterizedy broad wings,naked facesnd appetitesof a
generalist They are unique to the NeWorld.

Vultures are carrion-eating raptorsof two distinct biological
families: the (Cathartidae),which only occursin the western
Hemisphere the (Accipitridae), which onlyoccursin the
Eastern Hemispherand. Membersof both groupshave either

partly or fullynaked faces?®
Galliformes—fowl.

Kingdom: Animalia Phylum:Chordata ClassAves Superorder:

Galloansera®rder: Galliformes.??

This group has about 29%peciespne or more of which aréound

in essentiallyevery part of the world'sontinents (excepfor the

innermost desertand perpetualice). Galliformes is an order of

chicken-like birds,characterizedby stocky built, smallhead, strong

feet, and often short bills and wings, argdlulamaleshave sharp



horny spur on the back aachleg. This ordercontains such
important domesticand gamebirds asturkeys, grouse, chickens,
quails, and pheasants.A number of species have been
domesticatedjncluding chickens,turkeys, andguineafowl, and
eggs are a popular foodstaple. Many are hunted for sport,
including a numberof speciesthat are rearedto be releasedor
hunting. Among the birds that arbunted are wild turkeys,
pheasantsand partridgesThey are importantas seed dispersers
and predatorsin the ecosystemshey inhabit. Manygallinaceous
speciesare skilled runnersand prefer toescape predators by
running rather than flying. Males of mospeciesare morecolorful
than thefemales.Males often haveelaboratecourtship behaviors
that include strutting, fluffing of tail ohead feathersand vocal

soundsThey are mainlynon-migratory 3

Gallinaceoushirds are arborealor terrestrial animalsmany prefer
not to fly, butinsteadwalk and run for locomotion. They live up

30 yearsin captivity but from 5-8yearsin the wild. They canbe
found worldwide and in a variety dfabitats,including forests,
desertsand grasslandThey use visuallisplaysand vocalizations

for communication, courtshigighting, territoriality, andbrooding.

They are chicken-like irappearancewith rounded bodies and
blunt wings, andrangein size from small at 15 cm to larget
120 cm. They are mainlterrestrialbirds and their wings arshort
and roundedfor short-distancdlight. They breed seasonallin
accordancavith the climate and lagnywherefrom 3-16 eggs per
year innestsbuilt on the ground or itrees. Gallinaceous birds

feed on a variety of plant and animal materiahich mayinclude



fruits, seeds, leaves, shoofiswers, tubers,roots, insects, snails,
worms, lizards, snakes,small rodents,and eggs. Most of the
galliform birds are resident,but some of the smaller temperate
speciessuch as quail do migrate overconsiderable distances.
Altitudinal migration is evidently quitecommon amongst montane
speciesand a fewspecieof must reachtheir watering orforaging
areasthrough sustainedlight. Hunting and egg collecting hded
to over-exploitationof various wildspecies,and combined with
habitat destructiontoday 104 of the 281 extargpeciesare listed

as Threateneadr Near Threatened®?
Commonspecies are:

PheasantQuail, and Partridges Family Phasianidakhe family
is divided into fourgroups:30 speciesof new world quail, residing
between Paraguagnd Canada,ll speciesof old world quails in
Africa, Australia, and Asia, 94peciesof partridges,and 48species
of pheasantslhis familyincludesa wide rangeof bird sizesfrom a 5

Y-inch quail topheasantap to almost 30nches. Pheasants and
quails have heavy, rounbodiesand roundedwings. They arevery

fast runnerswhen escaping predatoeven with their short legs??

Grouse and Ptarmigans Grouse, ptarmigams, prairie chickens
are all part of the familyTetraonidae.They are mainlyground-
dwellers and have shortoundedwings for brief flights. Theyare
chicken-like birds with short, curved, strotyls This groupincludes

25 speciesesiding mostly in North Americd??



Chachalacas Family CracidaeChachalacasare found inthe
chaparral ecosystemBom southern Texashrough Mexico and
CostaRica. They have long tails and are chicken-likeappearance.
They are large,long-legged,birds that can grow up to 65 clong.
They are mainlyarborealand make theinestsin treesl25 to 375cm
abovethe ground. Their frail lookinghestsare madeout of sticksand
leaves.They are populargame birdsand domesticated apets as
their flesh is good to eatChachalaca$eed mainly onberries and

insects.®?

Turkeys Family Meleagridida€&urkeys are largeJong-legged birds
with nakedwrinkled headand featheredbody that can grow upo
four feet in height and weigh up to 30 Ibstlie wild. They havea
long broad, roundethil with 14-19 bluntfeathers.??

7-  Columbiformes—doveand pigeons.

Kingdom: Animalia Phylum:Chordata Subphylum: Vertebratlass:

Aves Order: ColumbiformesFamily: Columbidae.®¥

Pigeonsand doves are a group of birds thanhcludesabout 312
species.In general,the terms dove and pigeon araised
interchangeably Dove tendsto be usedfor smaller species and
pigeon for largerones. Pigeonand doves constitutéhe bird clade
Columbidae. Pigeonand dovesare small to medium size birdShat
exhibit considerable variatioria size. They have short legs, partly
body, short neck and smatiead.®® The smallestis the NewWorld
Ground-Dove,which is the samesize as a House Sparrow and
weighs aslittle as22 g. Thelargest specieis the Crowned Pigeormf

New Guinea,at a weight of 2—4kg. They have shastendemills with



fleshy ceres.Their plumageusually consistsof various tonesof grey
and tanalthough some specidmve iridescent swatchesef feathers
adorningtheir neck aswell asbars andspotson their wings andtail.
The wing musclesare strong andcomprise31-44% of theirbody
weight. Wings are large with low wingadings; pigeonare amongst
the strongestfliers of all birds. They are also highimaneuverablén
flight. The diet ofpigeonsand doves consistprimarily of seeds and
fruit. Pigeonsand dovesare distributedeverywhereon Earth. They
are most successfulin open habitatssuch as grasslands, fields,
deserts,agricultural lands and urba@reas.They have colonized
most of the world'soceanic islandsThey also inhabitemperate and
tropical woodlandsand mangrove forest®o a lesserextent. ® This
family’s greatestvariety is in the Indomalaya and Australasia
ecozones.About 19% of allspeciesand around 59 speciesof
pigeonsand dovesare threatenedwith extinction today. Theyare
threatenedby habitat loss,introduced predatorsand hunting, ora
combination of these factors. Techniques to prevent these
extinctions,are employedincluding the establishmenbf protected
areasto preventfurther habitat loss, laws andegulationsto control
hunting pressure,the establishmentof captive populations for

reintroductionback into the wild

Domesticatedor huntedpigeon have been used athe sourceof
food since old times. With their pofw breast muscles as
characteristiof the family, several speciesf pigeonsand doves are
used asfood, and makeexcellent meat.The extinction ofthe
Passenger Pigeadn North America was at least partly due

shootingfor use as food.



Dependingon species dovesand pigeons build platform nests
constructedout of twigs andoccasionallylined with pine needles or
other softmaterialssuch asroot fibers andplacedin trees,or on the
ground. They lay one or tweggs,and both parentscare forthe
young, which leave the nest aftsevento 28 days. Bothsexesof
dovesand pigeons producerop milk secretedby a sloughing of

fluid-filled cells from the lining of the cropwhich provides fats and

proteinsto feed their young®?

8- Psittaciformes—parrots

Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:
Neognathae Superorder: Neoaves (unranked): Eufatbcophae

Order: Psittaciformes@®

Characteristic featuresf parrotsinclude a strong, curved bill,an
upright stancestrong legs, and clawedygodactylfeet with twotoes
pointing forward and twdackwardand muscular tongues?” Their
hinged mandible andnuscular tongueallow them to easilymove
food aroundin their mouths.Many parrotsare vividly colored, and
someare multi-colored. They form the most variabigesl birdorder

in terms oflength.

Parrotsare of roughly 350speciesof colorful birds in 86genera that
make up the orderPsittaciformes,found in most tropicaland
subtropical regionsThe order issubdividedinto three superfamilies:
the Psittacoidegtrue parrots),the Cacatuoidea (cockatooahd the
Strigopoidea (New Zealand parrots).They are found inSouth
America, Central America, Asia, Australia, amdrica. Most species

live in forestsin pairs or smallgroups. Parrotsare found on all



tropical and subtropical continents. Some Caribbeamd Pacific
islandsare home tcendemic speciesBy far the greatest numbeof

parrot speciexome fromAustralasisand SouthAmerica.

Parrotsare amongthe most intelligent birds, and the abilitfysome
specieso mimic human speech enhancthsir popularity as pets.
Studieswith captive birds have given insight into whibirds are the
most intelligent.Studieswith the African Grey Parrot have showhat
some are able toassociatewords with their meaningsand form
simple sentencesWith a relatively smallcerebralcortex, which isthe
part of the brainconsideredto be the mainareaof intelligencein
other animals,one argument stands agairthe supposed intelligent
capabilitiesof bird speciesHowever, birds use a different part thie
brain, the medio-rostral neostriatumh hyperstriatum ventraleas the
seatof their intelligence. Some speciesf parrot are alsohighly
skilled at using tools and solvinguzzles. Sound in Parrots is
accomplishedby expelling airacrossthe mouth of thebifurcated
tracheaso differentsoundsare producedby changingthe depthand
shapeof trachea.African Grey Parrotsof all subspeciesire known
for their superiorability to imitate soundsand human speech. This
ability has madethem prizedaspets fromancienttime to thepresent.
Parrots heads large, witheyes positionetigh and laterally irthe
skull, so the visual field oparrotsare very wide.Parrotsalso have
quite a wide frontal binocular field for a bird/thoughthis is nowhere
near aslarge asprimate binocular visual fieldsSeed-eating parrots
have a strongtongue containing touchreceptors, which helps to
manipulate seedsr position nuts in the billso that thmandiblescan

apply anappropriatecracking force.



Parrotsare popular aspets due to theisociableand affectionate
nature, intelligencdyright colors, and ability to imitatbuman voices.
They have also oftetbeen misunderstood. Some importers allowed
parrotsto drink only coffee while they were beinghipped believing
that their actionswould increasesurvival ratesduring shipping. its
commonly accepted Nowadaybkat the caffeine is toxic tdirds.
Parrotsrequire feeding, groomingexercise, veterinary care, training,
environmental enrichmenénd social interaction with othgrarrots or
humansfor good health. Theéntelligenceand birdsneedingby many
of the larger kinds of peparrotshas led to bere-homedduring the
courseof their long lifespans.Being cuddly and gentleas juveniles
will matureinto intelligent, complex, ofterdemandingadults thatcan

outlive their owner.?®
9- Strigiformes—owls.

Kingdom: Animalia Phylum: Chordata Class:Aves Superorder:

StrigimorphaeOrder: Strigiforme&™®

Owls are a group of birds that belong the order Strigiformes,
variable-sized, distributed among approximately27 genera and
constituting over 200 extant bird of preyspecies,typically night-
specializedhunting birds. They are known for margharacteristics,
including their well-developedtalons, softplumage,and notoriously
silent flight. Their legs arestrong,and featheredin many species;
they have zygodactylraptorial feet.®® They have particularlyacute
hearing.Owls hunt mostly smallmammals, insectsand otherbirds,
althougha few species specializa hunting fish. They are found in
all regionsof the Earth except Antarcticamost of Greenland, and



some remote island®\ll specieshave a characteristicfacial disk,
which is circular amongstrigid owls and heart-shapedh the tytonid
owls. ® Owls have large forward-facingyesand ear-holesa hawk-
like beak; a flat face; and usually @nspicuoustircle of feathers.
Their large wings allow them tfly slowly, and theirplumageis often
cryptic, and many species have different color phases. The
stereoscopic nhaturef the owl's forward-facingeyes permits the
greater sensef depth perception necessarfor low-light hunting.
Although owls have binocular vision, thedyesare more or lesdixed
in their orbits, supportedby a bony sclerotic ring, so they mustrn
their entire headto changeviews. Owls arefarsighted, unabléo see
clearly anything within a fewcentimetersof their eyes.Owls can
rotate theirheadsand necks asmuch as 270 degreesOwls have
fourteenneck vertebrae as compared7 in humanswhich makes
their necksmore flexible. Their circulatorysystems permits rotation

without cutting off blood to theorain®®

Most owls are actively hunting their preyhoimn darkness. Several
types of owl,however,are active during the twilight hours dawn
and dusk. Much of the owls' huntingtrategy dependsn stealth and
surprise Owls have at least twoharacterghat aid them irachieving
stealth.First, the dull coloration of theirfeatherscan render them
almost invisible under certairtonditions. Secondlyserrated edges
on the wingbeatsallowing an owl's flight to be practically silenPrey
is often swallowed whole, and the féieathersand bonesare later

regurgitatedn pellets.



Owls do not buildnests, insteathey use nestsof other species or
utilize tree cavities.Somenest on the ground and orspecies nests

in undergroundurrows dug bynmammals.

Encouragingnatural predatorsto control rodent population is farm
of pest control, along with excluding foaburcedor rodents. Placing
a new box for owls on a property can help contadent populations
asone family of hungry barn owls canonsumemore than 3,000
rodentsin a nesting seasomwhile maintaining the balanced food

chain. @®

10- Coraciiformes—Kkingfishers

Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:

Neognatha®rder: Coraciiform.%

This is the mostdiversebird order in body weight, ranging frothe
5.5 gram (Todusmexicanus)o the 4.5 kg(cumbersoméhornbills of
southeasAsia), they also vary greatly in size. TBoraciiformesare
a group of usually colorful mostlycarnivorousnear passerine birds
including thekingfishers,the Hoopoe,the bee-eatershe rollers,and
the hornbills.®” Some membersf this group are solitary birdshile
others form large colonies. This order hasbeen seento be
somethingof a mixed assortmentand the Coraciiformesmay be
considered a#cluding only the rollers. All the other fdies would
then beconsideredo represent lineagesf birds distantlyrelated to

Coraciiformes.

Most kingfishers and their relatives employ a hunting technique

referredto as "spot-andwoop" and whiclconsistsof the birdsitting



atop a favorite perch waiting to spot theirypr&Vhen preystumbles
into range,the bird swoopsdown to capturetheir quarry andthen

returnsto the perch for théill. G

Coraciiformeshave a largeheadin relation to the rest of thelbody.
Most have roundedwings. They nest in tree holes or diginels into

banksof dirt such as thos¢hat line theedgeof rivers. ¢V
11- Piciformes—woodpeckers

Kingdom: Animalia Phylum: Chordata Class:Aves Subclass:
Neornithes Infraclass: Neognathae Superorder: Ne=pa©rder:

Piciformes®?

The Piciformescontain about 67 livinggenerawith a little over 400
species,that include woodpeckers, toucans, jacamars, puffbirds,
nunbirds, nunlets, barbets, honeyguides, wryneakds,piculets. Of
which the Picidae (woodpeckershake up about half. Igeneral, the
Piciformes are insectivorous, althoughhe barbetsand toucans
mostly eat fruitand thédaoneyguidesre unigueamongbirds inbeing
able to digestbeeswax although insectsake up the bulk ofheir
diet. ®? Like parrots, woodpeckend theirrelativeshave zygodactyl
feet, whichmeansthat of theirfour toes, two face forward antivo
face backwards.This arrangement enables woodpeck®rgrasp
onto and climb tree trunks withase.Many Piciformeshave strong
legs and a sturdy tail, thatnablethem to grasptightly to vertical
surfacessuch astree trunks.®® They rangein size from theRufous
Piculet at 8centimetresn length, and weighing @rams,to the Toco

Toucan,at 63 centimetredong, and weighing 68@rams®?



12- Passeriformes—passering®, songbirdsor perching birds.

Kingdom: Animalia Phylum: Chordata Class:Aves Superorder:
Neoaves Division: Terrestrornithes (unranked): Dendrornithes
(unranked)Anomalogonates Subsection:  Picoclamatores

Superorder: Passerimorph@eder: Passeriformes®®

The passerines (Perchingrds) form one of the mostiverse
terrestrial vertebrate ordersyith over 5,500 identified species,
accountfor more than half of all birdspeciesalive today. ®® The

names "passerineglre derived from the Latin ternpasserfor

Passer sparrowA. passerinas a bird of the orderPasseriformes,
has roughly twiceas many species ashe largestof the mammal
ordersthe Rodentia. Sometimdawown as songbirdshe passerines
contain more than 110 families, tteecondmost of any order of

vertebrates®?

The foot of apasserine consists four long, thin toes. Thredoes
face forward and onefaces backwards. This arrangement
(anisodactyl arrangement) enablhs passerindirds to perchupon
vertical surfaces,such as treesand cliffs. Most passerine birds
developtwelve tail feathers.Most passerinesire monogamous and
lay colored eggs.The chicks ofpasserineare blind,featherless, and
helplesswhen hatchedfrom their eggs. Passerinegrovide their

young with a good deal gfarental card®®

Passerinewary widely in their appearanceMost membersof the
group are small in size. Thiargest membersf the group arethe

crows andravenswhich can grow to 25nchesin length.



Crows:

Kingdom: Animalia Phylum: Chordata Class:Aves Subclass:
Neornithes Infraclass: Neoave®rder: Passeriformes Suborder:
Passeri Infraorder:  Corvida Superfamily: Corvoidea Family:

Corvidaé®®

Corvids are large to very largeasserinesvith a robust buildstrong
legs and allspecies excephe jay have nostrilcoveredby bristle-
like feathers.Many corvids have mainly black or blueoloured
plumage; however, somare black and whitesomehave ablue-
purple iridescenceand many tropicalspeciesare brightly colored.
The sexesare very similar in color and size. Their famihcludes the
largest memberof the passerineorder. Corvids occur imost
climatic zones.Most are sedentaryand do not migratesignificantly.
However, during ashortageof food, eruptive migration caroccur.
When speciesare migratory, thewill form large flocks in the falland
travel south. The natural diet of many corggdeciess omnivorous,
including invertebrates, nestlingsmall mammals, berries, fruits,
seedsand carrion.Somecorvids arepredatorsf other birds.During
the wintering months, corvids typically form foraging flocks
However, some crows also eat many agriculturg@ests including
cutworms, wireworms, grasshoppersand harmful weeds Some
corvids eat carrion, and since they lackpecializedbeak fortearing
into flesh, they wait untibnimalsare opened,by other predators.
Young corvids havebeenknown to play and take part @laborate
social games. Documentegtoup gamesfollow a follow the leader
type pattern. Other play involves themanipulation, passing, and

balancingof sticks. Thebrain-to-bodyweight ratios of corvidbrains



are amongthe largestin birds, equal to that of most greapes and
cetaceansand only slightly lower than &uman.Their intelligence is
boostedby the long growing period of the young. Bgmainingwith
the parents,and since most corvids areooperative brooders, the
young have moreopportunitiesto learn necessargkills from different
membersof the group. Whencomparedto dogs and cats ian
experimenttesting the ability toseekout food, corvidsout-performed
the mammals. A meta-analysigesting found corvids to be thmost
innovative birds by inventing new ways acquirefood in the wild. A
2004 reviewsuggestshat their cognitive abilities arequivalentwith
thoseof great apesThe EurasianMagpie is one of the fewpecies
known to be able toecognizeitself in a mirror test. Otheexamples
of corvid clevernessOne Carrion Crow wasdocumented cracking
nuts by placing them on erosswalk,letting the passingcars crack
the shell, waiting for the light to turn red, ankden safely retrievinghe
contentsWith their spatial memoriesCorvids havebeen recorded to
recall their perishablefood's hiding place up to ninmonths later.
This has been comparetb episodic memory, previouslythought

unique tohumans®®

Swallow:

Kingdom: Animalia Phylum: Chordata Class: Aves Order:

Passeriformes Suborder: Passaninily: Hirundinidaé®”

The swallows and martins are a grouppabkserindirds in the family
Hirundinidae. This family comprises two  subfamilies:
Pseudochelidoninadncluding the river martins  of thegenus

Pseudochelidorand Hirundininae includesall other swallowsand



martins. The swallows have @smopolitandistribution across the

world. Africa still has thegreatestliversity ofspecies.

The most commonhirundine plumageis glossy dark blue ogreen
above and plain orstreaked underpartsiften white or rufous.
Swallows areexcellentflyers, and usetheseskills to feed andattract
a mate.They defendtheir nestingsite, the males seleca nest site,
and then attract a female using song and fleyhd, dependentn the
speciegyuard their territory. Evenf a humanbeing gets too clos¢o
their territory, swallows will attack them Wwih the perimeterof the
nest. Swallows mostly arensectivoroustaking flyinginsectson the
wing. They avoid stinginginsectssuch as beesand wasps. On
occasionthe swallows snapprey off branchesor on the groundbut
generally,forage for prey that is on the wing. In additi@annumberof
specieswill occasionally consumedtruits and other plantmatter.
Swallows are monogamousand during thebreeding season pairs
defendthe nest most vigorously. Non migratogpeciesoften stay

near theirbreeding areall year.

Swallows aretoleratedby humans becausa their beneficial roleas
insect-eatersand some speciesuch asBarn Swallow andHouse
Martinare nownestingin and around human habitatiand rarelyuse

natural sites.®”
13- ColiiformesMousebirds:

Kingdom: Animalia Phylum:Chordata ClassAves Subclass:
Neornithes Infraclass: Neognhathae Superorder: Neo&urder:

Coliiformes Family: Coliidaé®®



This group is confined tsub-Saharamfrica, and is the onlbird
order confined entirely to thatontinent. Mousebirdsare slender
grayish or brown birds with soft, hairlikeody feathers.They are
gregariousand are found itbandsof about twenty in lightlywooded
country. They are typically about 10 cm in pokkngth, with along,
thin, tail a further 20-24 cm in length, amngeigh 45-55grams.All

specieshave strong claws anckversibleouter toes.
14- Apodiformes—swiftsand hummingbirds

Kingdom: Animalia Phylum: Chordata Class:Aves Subclass:
Neornithes Infraclass: Neognathae (unranked): dgpsarphae

Order: ApodiformesFamily: Trochilidae.®®

They are knownas hummingbirds becausaf the humming sound
createdby their beatingwings, whichsometimes soundge bees or
other insect. Hummingbirdsare birds that are very small arthve
short legs and tiny feet® Most species measuririg the 7.5-13 cm
range. Indeedthe smallestextant bird speciesis the 5-cm Bee
Hummingbird. The feet of the birds in this ordare bare skin witmo
scales® Individuals from some speciesf hummingbirds weigh
less than a gram. They hover in mid-ajr fapidly flapping their
wings 12-80 times pesecond.They can fly atspeeds exceeding
54 km/h. they are also the only group of birdith the ability to fly
backwards.To conserve energwhile they sleepor when foodis
scarcethey have the ability to go into kibernation-likestate where
their metabolicrate is slowed to 1/15th of its normal ratehai the
nights get colder, their bodiemperaturecan drop significantlythus

burning much lessenergyovernight. As the dayjheatsback up,the



hummingbirdsbody temperatureavill come back up and thegsume

their normal activity®®

Hummingbirdspollinate various nectar-producinglants, transporting
pollen on theirbeaksand feathersfrom one flower to the nextThey
drink nectar,a sweetliquid inside certain flowers. Likbeesthey are
able toassesshe amountof sugarin the nectarthey eat; theyreject
flower types thatproduce nectaftess than 10%sugar.Nectar isa
poor source of nutrients, by preying on insects and spiders,
hummingbirdsmeet their needsfor protein, amino acids,vitamins,
minerals,etc. Mosthummingbird speciedave bills that are longnd
straight. When hummingbirds feed on nectar, the bill is usually
openedonly slightly, allowing thetongueto dart out and intd¢he
interior of flowers. High-speed photographyas revealedthat a
hummingbird's tongue’s tubespen down theirsides, and close
around nectar causinge bird to drink Hummingbirdsdo not spend
all day flying, asthe energycost would be much; thegpend an
averageof 10-15% of their time feeding and 75-808ttting and
digesting.They feed in manysmd meals, consumingiany small
invertebratesand up to twelvetimestheir own body weight imectar

eachday. Their young are blindyaked,and helplessat birth.®®
Seabirds

Following are thegroupsof birds normallyclassed as seabirds:

Sphenisciformes Procellariiformes, Pelecaniforraesl

Charadriiformes.



The opensea coverabout 70% of the earth to aawveragedepth of

about 2 miles.Some312 speciesof birds in 17 families live irthis

within aquatic environment*? In general, seabirdalso known as
marine birds are different frorthose of land birds. seabirdslive
longer anywhere betweetwenty and sixtyyears, breedater, delay
breedingfor longer for up to tenyears, and have fewer younghan
other birds do. They invest a great dedl time in their young.
Seabirdsinclude the Penguins, FulmarsPrions (Whalebirds),
Shearwaters, Boobies, GanneByffins, Auks, Razorbills, Murres,
Dovekies, Guillemots, Auklets, Murrelets, Gulls, ternand some
ducks andgeese"? Seabirdscan becoastalor spenda part ofthe
year away from theseaentirely. Whennesting, coloniesan vary in
size from a fewdozenbirds to millions. Manyspeciesare famousfor
undertakinglong annual migrationsThey feed both at thecean's
surfaceand below it, and evefeedon eachother. The onecommon
characteristichat all seabirds sharées that they feed isaltwater.
Longer wings and low wing loading argpital of more pelagic
species,whilst diving specieshave shorter wings. Seabirds also
almost always havevebbedfeet, to aidmovementon the surfaceas
well as assistindiving in some speciesThe Procellariiformesare
unusual amongsiirds in having a strongsenseof smell, whichis
usedto find widely distributed food in a vasbcean®® Salt glands
are usedby seabirdgo deal with the salt they ingest by drinkiagnd
feeding, and to help themdsmoregulateThe excretionsfrom these
glands are almost pure sodium chloride. Tipumage of most
seabirdss less colorful than that of land birdsgstrictedin the main
to variationsof black, white or gray. A fewspeciessuch as some

penguinshave colorfulplumes,but most of the color iseabirds



appearsn the bills and legs. Th@lense plumage protedtse bird
from getting wet, and dowifieathersprotect from cold.Compared to

land birds,seabirdshave far morefeathers protectintpeir bodies.

Care of young i®longated, extendinfgr aslong assix months.lt is
amongthe longestfor birds. Thefrigatebirdshave thelongest period
of parentalcare of any bird, wittcontinued assistancafter chicks
fledging for up tofourteen monthsDue to the extendedperiod of
care, breeding occuis some speciesvery twoyearsrather than
annually. Pairs areseasonally monogamou3oth parents participate
in caring for the young, and Mangpecies,such as gulls and
penguins,retain the samemate for several seasonsyhile many
petrel speciesmate for life. Ninety-five percent of seabirds are
colonial, With over a million birdsrecorded, their colonies are
amongstthe largest bird coloniesin the world. Several different
speciesin most seabird colonieswill nest on the same colony.
Competition can be strong both wittspeciesand between species,
with aggressive species pushilegs dominant speciesout of the
most desirable nesting spacesvlany seabirdsreturn to thesame
nest or site for manyears increasing breeding succdsysproviding
a place for returningmatesto reunite, and reducingthe costs of
prospectingfor a new site. Young adultbreedingfor the firsttime
usually often nest close to wherthey hatched. There are
disadvantagedo colonial life, particularly thespreadof disease.
Coloniesalso attract theattentionof predatorsprincipally other birds,
that is why manyspecies attentheir coloniesnocturnally toavoid
predation. Due to direct conflict with man on land, maand his
domestic predators, contributém many historicbreeding colonies

being wiped outSeabirdsoften migrate after thdreedingseason.



Migration distanceat seais determinedby the availability of food. In
young seabirdsf oceanicconditions areunsuitable they sometimes
will emigrate permanentli{o more productiveareas Some species,
such asthe auks, drifsouthwards athe winterapproaches® Other
species undertake trans-equataotrips, both from the north tthe

south, and viceversa.

Seabirdsand humanshave a long historytogether,and both have
drawn benefitsand disadvantagefom the relationship.In fact, the
known associatiorof seabirdswith land was instrumentalin allowing
the Polynesiansto locate tinylandmassesn the Pacific. Seabirds
have provided food fofishermenaway from home.“® Indirectly,
fisherieshave also benefitedfrom guanofrom coloniesof seabirds
acting as fertilizer for the surrounding seas. Negatieffects on
fisheriesare mostlyrestrictedto raiding by birdsalthough long-lining
fisheriesalso have to deal with baitealing. Seabirdare not safeat
seatens ofthousandsre drownedwhen they areentangledn open

seadrift nets

15-Sphenisciformes—penguins:
Kingdom: Animalia Phylum: Chordata Class:Aves Infraclass:

Neognatha®rder: Sphenisciformesamily: Spheniscidad*®

Explorers noticed the penguin similar appearancthéoGreat Auk of the
northern hemisphere, and named them after this Biedguins are a group
of aquatic, flightless birds living almost exclusively in theouthern

hemisphere,especially in Antarctica where they catch theirodo
underwater and raise their young on land.



Their distinct tuxedo-likeappearance called countershadingg form
of camouflagehat helps keep thersafein the water and theivings

are like flippersextremelysuited to swimming“®

Most penguinsfeed on krill, fish, squid and other formd sealife
caughtwhile swimming underwater.They are accustomedo life in
the water. Theyspendabout half of their lives on land and halftme

oceans.

Several specieare found in thetemperatezone, and onespecies,
the Galapagos Penguirives near theequator. Among extant
penguins, larger penguins inhabit colder regions, while smaller
penguinsare generallyfound intemperateor even tropicalclimates.
The largestliving speciesis the Emperor Penguirwhich is about
1.1 m tall and weigh 35 kg or more. Thenallest penguin species is
The blue penguin,also known asthe fairy penguin, which stands
around 40 cm tall and weighs 1 kg. At least omgant penguin
occurredin a region not quite 2,000 km south of tequator in a
climate decidedlywarmer than todayPenguinvaries among20 living
species,in a life span between5-20 years.The penguin species
with the highestpopulation is the Macaronpenguinwith 11,654,000
pairs. The specieswith the lowest population is thendangered
Galapagos penguiwith between 6,000-15,00Mdividuals. Within
the smooth plumage layer of air ispreserved, ensuring buoyandty.
also helpsinsulatethe birds in coldwaters.Small penguins usually
catch their prey near theurface;they in dives that normally laginly
one or twominutes.Diving penguins reach to 12 km/h thoughthere
are reportsof velocities of 27 km/hPenguinsan spendup to 75% of

their lives in the water. They do all of their timg in the water.Their



prey can be found within 60 feet of tlmurface,so penguinshave no
needto swim indeepwater. They catch prey in thebeaks and
swallow them wholeas they swim. Some speciesnly leave the
water for molting andbreeding. PenguinBave anaverage sensef
hearingfor birds! this is usedby parentsand chicks to locateone
anotherin crowded colonie¥® Their eyesare suited founderwater
vision, and are their primaryneansof locating prey andavoiding
predatorsjn air they arenearsighted, Penguimriher waddle orheir
feet or slide on their belliemcrossthe snow, amovement called
"tobogganing"”,which conserves energwhile moving quickly. They
also jump with both feetogether.They can drink salt watebecause
their supraorbitalgland filtersexcesssalt from the bloodstream. The

salt isexcretedn a concentrateduid from the nasal passage¥?

The Emperor Penguir(the largest penguin) breeds the coldest
environmentof any bird species;air temperaturesnay reach -40°
(C), and windspeedamay reach144 km/hr. In theextremecold of
the Antarctic winter, thefemalesare atsealfishing for food leaving
the malesto brave theweatherby themselvesThey often huddle
togetherto keep warm and rotat@ositionsto make sure thatach
penguingets a turn in theeenterof the heat packPenguinsare able
to control blood flow to theilextremities, reducinghe amountof blood
that gets cold, but stilkeeping the extremities from freezing.
Penguins breedh large colonies, these coloniesay rangein size
from asfew asa 100 pairs teseveral hundred thousarmd the case
of King, Macaroni andChinstrap Penguins. Penguiage socialbirds.
Many speciesfeed, swim and nest igroups.During the breeding
season, some speciesm large groups,or “rookeries”, thatinclude

thousandsof penguins.Each penguinhas a distinct callallowing



individuals to find their mate and their chscleven in largegroups.
Agonistic displays are those intendedo confront or drive offor
alternately appeaseand avoid conflict with, otherindividuals.
Penguinsform monogamouspairs for a breeding season. Most
penguinslay two eggsin a clutch, althoughthe two largest species,
the Emperorand the KingPenguinslay only one. With theexception
of the Emperor Penguinall penguins sharehe incubation duties.
Penguin eggsare smaller than any other bispecies when
comparedproportionally to the weight of thgparentbirds. When

motherslose a chick, theysometimes attempto steal another

mother'schick. ¥

Penguinsare populararoundthe world, primarily for theirunusually
upright, waddling gait and lack &far of humans.Tourists arenot
supposedo approach penguingoser than 3neters,at which point

they become nervous.
16-Charadriiformes—Gulls

Kingdom: Animalia Phylum: Chordata Class: Aves Order:

Charadriiformes Subordetari Family: Laridae.“®

Shorebirds (Charadriiformesye a group of about 358peciesof
birds that includesandpipersplovers, avocets,gulls, terns, auks,
skuas, oystercatchers jacanasd phalaropes.No discussion of
seabirdswould be completewithout a mention of the 4Speciesof
Gulls that occur worldwideThesebirds, mostly ofcoastal regions,

are perhapshe most familiar of theseabirds



Seagullsare typically medium to largseabirdsusually gray omwhite,
often with black markings on theeador wings. Gullspecies ranga
size from the Little Gull, at 120 g and 2®&,cto the GreatBlack-
backedGull, at 1.75 kg and 76 cm. Twgearsis typical forsmall
gulls to attain full adultplumage but the largespeciedake up tofour
years.They are generallywith heavy bodies,long wings, moderately
long necks. They have unhinging jaws which allow them clonsume
large prey. The bill igenerallyheavy and slighthhooked.The bill
color is often yellow fowhite-headed specieand red, dark redr
black in the smallerspecies.The gulls aregeneralist feeders. The
tails of most speciesare rounded.In the air they are able to take off
quickly with little spaceGulls have moderatelylong legs with fully
webbedfeet. The walking gait of gullsncludesa slight side toside
motion, somethinghat can beexaggerateth breeding displays.
Gulls are typicallycoastalor inland speciesrarely venturing far outo
sea. They breed on every continent, including the margins of
Antarctica,and are found in the high Arcteswell. They areless
commonon tropicalislands.Large White-headedjulls are long-lived
birds, with a maximum age of 49ears.Most gull species are
migratory, with birds moving to warmehabitatsduring the winter.
Some speciemigrate longdistancesl|ike the Franklin's Gullwhich
migratesfrom Canadato wintering groundsin the south ofSouth
America. Other speciesmove much shorter distancesand may
simply disperseaalong thecoastsear theirbreedingsites.

Gulls are resourceful,inquisitive and intelligent birdsdemonstrating
complex methodsof communicationand a highlydeveloped social
structure.For example many gullcoloniesdisplay mobbingbehavior,

attacking and harassing predatorand other intruders. Certain



species have exhibited tool usdehavior,using piecesof breadas
bait with which to catch goldfish. Mangpecie=f gull have learned to
coexist successfullywith humansand have thrived ihuman habitats.
Gulls have been observegreying on livewhales,landing onthe

whale asit surfacedo peck outpiecesof flesh.

The food taken by gullsncludesfish and marine andreshwater
invertebratesboth alive andalready dead, terrestrial arthropoatsd
invertebratesuch as insectand earthworms, rodents, eggs, carrion,
offal, reptiles, amphibians,plant items suchas seedsand fruit,
human refuseand even other birds. No gdlpecieds a single-prey
specialist,and no gullspecies foragessing only a singlemethod.
Prey can beobtainedin the air, on water or on land. In the air
numberof hooded specieare able to hawkinsectson the wing;
larger speciesperform this feat more rarely. Gulls on théng will
also snatchitems both off water and off the ground, aoder water
they will also plunge-diveto catch prey. Smallespeciesare more
maneuverabland better able to hover-dip fish from the. &ipping
is also commonwhen birds are sitting on the water, andlsgmay
swim in tight circles or foopaddleto bring marineinvertebratesp to
the surface.Food is alsoobtainedby searchinghe ground, ofteron
the shore among sandnud or rocks. Larger gulls tend to daoore
feeding in this way. In shallow water gullsaynalso engagein foot
paddling. A unique method of obtaining prey to gullsinvolves
dropping heavy shells of clams amdusselsonto hard surfaces!®”
There isapparentlya learnt componento the taskasolder birdsare
more successfuthan younger ones.Gulls have only a limited ability
to dive below the water in order to feed deeperprey. In orderto

obtain prey fromdeeperdown, when hunting marindunters drive



prey to the surfacewhere manyspeciesof gull feed inassociation.
Examplesof such associationsnclude fourspeciesof gull feeding
around plumesof mud brought to thesurfaceby feeding Grey
Whales, and also between Orcasand Kelp Gulls. It hasbeen
suggestedhat the time taken to learn foraging skiégplains the

delayed maturatioim gulls.

Gulls possess exocrine glands locaitedupraorbital groovesf the

skull. They can drink salt wateas well as fresh water, bywhich

sodium chloride can bexcretedthrough the nostrils tassist the
kidneys inmaintaining electrolytdalance.

Gulls are monogamousand colonial breedersthat display mate

fidelity that usually lasts for the life of theaip. Most gullsbreed once
a year and haveredictable breeding seasolasting for three to five
months.They return to thesamecolony after breedingthere once

and even usuallybreedingin the samelocation within that colony.

Coloniescan vary from just a few pairs to overhaindred thousand
pairs, and may bexclusiveto that gullspeciesor sharedwith other

seabird speciesExisting pairs re-establishtheir pair-bonds, and
unpairedbirds begin courting. A fewspeciesnest singly, andsingle

pairs ofBand-tailedGulls may breedin coloniesof other birds.Gulls

defendtheir territories from rivals of botlsexesthrough callsand

aerial attacks.This areacan beaslarge asa 5 m radiusaround the
nest in the Herring Gull to just a tirgreaof cliff ledge in the

kittiwakes.

After laying 1-3 eggsincubation lastsbetween22 and 26 days,and

beginsafter laying the first eggalthoughit is discontinuousuntil the

secondegg is laid. Thismeansthe first two chicks are borelose

together,and the third chicksometime later. Young chicksare



broodedby their parentsfor about one or tweveeks,and are ofterat
least one parentwill remain with them until they fledge in omddo
guard them. Bothparentsfeed the chicks,althoughearly on inthe
rearing period the maleloesmost of the feeding and the femataost

of the brooding andyuarding.“®
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7- Columbiformes:

A-DOVES

1- Bleeding Heart Dove
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2- Barred Dove
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Barred Dove
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3- Collared Turtle Dove
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Collared Turtle Dove

4- Diamond Dove
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Diamond Dove
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5- Mourning dove.
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Mourning dove
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Mourning dove.

6- Ringed turtle dove
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Ringed turtle dove
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Ringéd turtle dove
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Ringed turtle dove
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7- Fruit dove

ﬁ

Fruit dove

245



8- Jumbo fruit dove

Jumbo fruit dove
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9- Lilac capped fruit dove
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Emerald dove
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11- Nicobar Dove
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~ Nicobar Dove
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Nicobar Dove

254



255



12- Ruddy ground Dove
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Spotted Dove
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15- Zebra Dove
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Zebra Dove
B- Pigeons

1- Columba livia
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Wild Type Pigeons
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Pigeons

264



265



- Pigeons
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Pigeons

2- Torres pigeons
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3- Domestic Pigeons
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Quaker parrot
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Cuban Amazon
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Red-crowned Amazon Par

274



White Bellied Cacique
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White Bellied Cacique
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White Cacique
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Hyacinth Macaw
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Hyacinth Macaw
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Hyacinth Macaw
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Hyacinth Macaw
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Lorikeet
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Orange-winged
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9- Strigiformes
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Owls Tyto Alba
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Barred Owl
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Barred Owl
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Barred Owl
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Barred Owl
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Screech Owl
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Tropical Screech Owl
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Snowy Owl
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Snowy Owl
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Tropical Screech Owl
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10- Coraciiformes:

1- Coraciiformes with Great Hornbill
A-Black and white Great hornbill

310



311



312



Black and white Great hornbill
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Black and white Great hornbill

B- :Ceratogymna Buccinator’s Hornbill

Ceratogymna Buccinator’s Hornbills
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Ceratogymna Buccinator’s Hornbills
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Ceratogymna Buccinator’s Hornbill
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C- : Coraciiformes Great hornbill
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Coraciiformes Great hornbill
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D : Coraciiformes Wrinkled hornbill
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Coraciiformes Wrinkled hornbill
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Coraciiformes Wrinkled hornbill
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E: Coraciiformes Rhinocerous hornbill
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F- Coraciiformes Hornbill Silver Cheeked
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,oraciiformes Silver Cheeked Hornbill
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Coraciiformes Hornbill, Silver Cheeked
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G- West Africa Long Tailed Hornbill
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West Africa Long Tailed Hornbill

H- White Crested Hornbill
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White Crested Hornbill
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2- Coraciiformes -- hoopoe
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Hoopoe
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3- Coraciiformes kingfishers:

A- White Chest kingfisher
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B- Coraciiformes Ceryle rudis
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C- Bee eater

A- Green Bee Eater

B- Blue cheeked Bee eater
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C- European Bee eater
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D- Bee eater other forms

4-Coraciiformes other forms:
Coracias abyssinica
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blue-Bellied Roller
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11- Piciformes :

A- Tribe Dendropicini

a- Melanerpes :
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1- Golden fronted Woodpecker
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2- Hispaniolian Woodpecker
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3 Hoffmann Woodpecker




4- Melanerpes carolinus
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5- Other forms
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B- Picoides

Three-toed Woodpecker
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C- Denopium

Black-rumped Flameback
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D- Chrysocolaptes

Western Ghats Greater Flameback
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E- Woodpecker other forms
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12- Passerines

1- Orioles

364






Baltimore oriole
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2- Thrushes

Family: Turdida Suborder: Passeri Order: Passeriformes Class : Aves (47)
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Black Throated Laughing Thrush
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THRUSH, MISTLE
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Veeries
Specios: C. Catharus Family: Turdidae Order Passeriformes Class: Aves
(48)

Veeries True thrush

True thrush Robin.
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True thrush Robin.
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ROBIN, AMERICAN True thrush
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3- Starlings

Family Sturnidae Order: Passeriformes Class:Aves (49)

Starlings
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Starlings

4- Icteride

(50) Family:Icteridae Order: Passeriformes
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Icteride
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Ictetride Banana
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Ictetride Banana

389



N _’ . . .
Garrulous Lidthi
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Sy _
Garrulous Lidthi
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Redwinged black bird
Species: A. phoeniceus Agelaius Family: Icteridae Order: Passeriformes
(51
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Redwinged black bird
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Brown-headed Cowbird Icteride
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Crested Oropendolas icteradae

5- Tits
Species: P. Poecile Family: Paridae Class: passariformes Order: Aves
Genus: anticapillus (52)

TIT, COAL
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Great Tit
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Long tailed Tit

WILLOW Tit
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Black-capped Chickadee
Species: P. Poecile Family: Paridae Order: Passeriformes Class: Aves
Genus: atricapillus (53)
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Black-capped Chickadee
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Black-capped Chickadee
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Black-capped Chickadee
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Black-capped Chickadee
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Black-capped Chickadee
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Black-capped Chickadee
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Chickadees
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Chickadees
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Brown Eared Bulbul
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Collared Finch-Billed Bulbul

414



Collared Finch-Billed Bulbul
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Collared Finch-Billed Bulbul
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Red vented Bulbul
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Red vented Bulbul
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Red vented Bulbul
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Red vented Bulbul
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7- House Sparrow

Sparrow
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Zebra Finch
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White Finch
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Gouldian Finch
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Gouldian Finch

429



Goldfinch Perched
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Goldfinch Perched
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Goldfinch Perched
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Saffron Finch

435



Fire finch
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436



437



438
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BULLFINCH

CHAFFINCH

442



Spotted Manies
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9- Buntin

BUNTING, CORN

BUNTING, LITTLE
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BUNTING, REED
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Black Backed Grosbeak
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Cardinal Grosbeak
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Cardinal Grosbeak

451






453



454



JJJJJ



10- Flycatcher
Family: : Tyrannidae Order: Passeriformes Class: Aves

(54)
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Perched Willow

Great crested flycatcher
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FLYCATCHER, SPOTTED

461



FLYCATCHER, PIED

Eastern Kingbird (55)
Species: T. Tyrannus Family: Tyrannidae Order: Passeriformes Class: Aves
tyrannus Genus: Tyrannus
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Eastern Kingbird

11- Wrens
Family: Certhioidea Superfamily: Passeri Suborder: Passeriformes(56)

House wrens
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Wrens

466



Japanese White Eye
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12- Daurian Redstarts (57)

Genus:Phoenicurus Family: Muscicapidae Order: Passeriformes
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Daurian Redstarts
Old World flycatcher
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13- Shrikes
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Shrikes
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Shrikes
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14- Wagtail
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Gray Wagtail
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15-Pipit

Pipit, Tree
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16- larks

LARK, BLACK

479



LARK, SHORT TOED
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17- Cardinal (58)

Family: Cardinalidae Suborder:Passeri Order: Passeriformes Class: Aves
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Red Crested Cardinal
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Cardinal
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18- Tanger

Higher classification: ~ Passerine Tanager: (59)

Scarlet Tannager (60)
Family : Passeroidea Super family: Passerida Infraorder: Cardinalidae
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Scarlet Tannager
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Green Honeycreeper
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19- Crows
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Singing Crow

506



Jungle crow
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Jungle crow
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African Pied Crow
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African Pied Cro
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CROW, CARRION
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African Pied Crow
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African Pied Crow

514



20- Magpie

Family :Corvidae Order Passeriformes Class::Aves (61)
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Azure Winged Magpie
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Azure Winged Magpie
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21- Jay

Family:Corvidae Order Passeriformes Class: Aves (62)
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Blue Jay

528



Euro-Asian Jay

529



Plush Crested Jay
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Plush Crested Jay
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Plush Crested Jay
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Plush Crested Jay
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JAY
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22- Fairy Bluebird
Genus: Irena Family: Irenidae Suborder: Passeri Order:

Passeriforms Class: Aves (63)

Fairy Bluebird
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R
Fairy Bluebird
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23- Nuthatches (64)

Family: Sittidae Suborder: Passeri Order: Passeriformes Class: Aves

Nuthatches
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Nuthatches

24- Dippers

540



Dippers
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25- Swallows (65)
Scientific name: Hirundinidae Rank: Family Higher classification: Passerine
Lower classifications: Notiochelidon,
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Martin Birds
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Martin Birds

545



MARTIN, HOUSE
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26-Warblers (66)

Family: Phylloscopidae Passeri Suborder: Passeriformes Order: Aves

Warblers
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Wood Warbler
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27- Pékin Robin (67)

Species: L. lutea Leiothrix: Genus: Timaliidae Family Passeriformes
Family: Timaliidae Passeri Suborder: Order: Passeriformes Class: Aves

549



Pékin Robin

28- Catbird (68)

.Muscicapoidea superfamily passeridan

Catbird
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gray cat bird Umatilla
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29- Red bird of paradise (69)

Genus:Paradisaea Family: Paradisaeidae
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30- Red fodies (70)

Genus:Foudia Family: Ploceidae
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31- Weavers (71)

_Family: Ploceidae Passeri Suborder: Passeriformes Weavers

556



Weavers

32- Paradise Whydahs
Viduidae Family:Passeriformes (72)
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13- Mousebird:
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14- Hummingbirds
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561
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565



Hummingbird

566



Jamaican Mango



Doctor Hummingbird

568



Doctor Hummingbird
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Doctor Hummingbird
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Doctor Hummingbird
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Sea Birds
15- Penguins

A-Chinstrap Penguin:

Chinstrap Penguin
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Chinstrap Penguin
B- Spheniscus
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Spheniscus Black footed
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C- A.Forsteri
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A forsteri
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D- Eudyptes
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Eudyptes Penguin
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Eudyptes Penguin
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GANNET, NORTHERN
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GANNET, NORTHERN

PUFFIN
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16- Gulls

GULL, GREAT LACK BACKED

GULL, COMMON
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Black headed Gull

GULL, LESSER BLACK BACKED
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GULL, IVORY

GULL, HERRING

591



Gull Little

GULL, MEDITERRANEAN
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