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LOCOMOTION

Locomotionisthemovementofthewholeorganism from oneplacetoanother.

Movementisthedisplacementofpartofthebodyofanorganism.

Formsortypesoflocomotion

 Bycrowling

 Bywalking

 Byflying

 Bycreeping

Structuresusedinlocomotionarereferredtoaslimbsandtheyinclude;

i) Wings

ii)Fins

iii)Legs

iv)Arms

v)Cilia

vi)Flagella

vii)Pseudopodia

Ananimallocomoteinorderto;

 Lookforfood

 Searchformates

 Avoiddangerandcatastrophes.

 Avoidcompetitionwithotheranimals

 Colonizenewareas.

Requirementsforlocomotion

Locomotionrequiresthefollowing.

1.Energy.Thisisobtainedfrom respiration.

2.Skeleton.Thisisarigidframeworkforsupportandattachmentofmuscles.

3.Muscles.Thesecontractandrelaxinordertomovetheskeletonduringlocomotion.

4.Medium.Thisistheenvironmentinwhichtheorganism moves.Themedium canbe

water,landorair.

SKELETON

Askeletonisaframeworkthatprovidesrigidsupport.

Typesofskeleton

Therearethreetypesofskeleton.

i) endoskeleton

ii)exoskeleton

iii) hydrostaticskeleton



Sw............Locomotion

2

HYDROSTATICSKELETON

Thisisatypeofskeletonmadeupofawaterfilledcavity.Thecavityissurroundedbya

setofantagonisticmuscles.Locomotioniscausedbycompressionofthefluidunderhigh

pressurebyactionofmusclesonthefluidtoform arigidsurfacethatofferssupporte.g.

inearthworms.

Sectionthroughtheearthworm

EXOSKELETON

Thisisaskeletonfoundoutsidethebodyofanorganism.Itismadeupofasubstance

calledchitinininsectsandshellsinmolluscs.Theexoskeletonisrigidandmadeupof

nonlivingmaterial.Itdoesnotallowincreaseinsizeofaninsectexceptforperiodswhenit

isshedduringmoulting.

ENDOSKELETON

Thisisaskeletonfoundinsidethebodyofanorganism.Thisisfoundinallvertebrates.

It’smadeupmaterialscalledboneandcartilages.

Cartilageissofterandelasticandit’sthefirstparttoform theskeletonintheembryosof

allvertebratesandit’sgraduallyreplacedbyboneasgrowthtakesplace

Boneisharderandinelasticandismadeupoflivingcellsandnonlivingmaterialof

calcium phosphateandcalcium carbonate.

Ossificationistheprocessthroughwhichcartilagechangestobones.

Meritsofendoskeletonoverexoskeleton

i) Theendoskeletonismoreflexiblehenceitfacilitateseasiermovementsinceithas

movablejoints.

ii) Theendoskeletonishardersoitoffersbetterprotectionandsupporttotheinternal

organscomparedtoexoskeleton.
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iii) Itenablesgreaterandcontinuousgrowth.

iv) Anendoskeletoncanmanufactureredandwhitebloodcellsrequiredforoxygen

carriageandbodydefenseagainstdiseasesrespectively.

Meritsofexoskeletonoverendoskeleton

i) Itcanprotectalltheinnerpartsunliketheendoskeletonwhichcan’tprotectthe

musclesandbloodvessels.

ii)It’slightersoitoffersfewerburdenstotheorganism.

LOCOMOTIONININSECTS

Therearetwotypesoflocomotionininsects.

1.Walkingandrunningwiththehelpoflegs.

2.Flightbyuseofwings.

Usesoflegsininsects:

i) Walkingandrunning

ii)Capturingprey.

iii)Collectingnectarlikeinbees

iv)Swimming

v)Diggingholes.

WALKINGININSECTS

Insectshavejointedlegs.Thelegisjoinedtothebodybyaballandsocketjoint.Theother

jointsarehingejointscalledpegandsocketbecausetheyallow movementinonlyone

plane.Theinsect’sleghastwosetsofantagonisticmusclestheflexorandextensor

muscles.

Whentheflexormusclecontracts,thelegbendsandwhentheextensormusclecontracts,

thelegstraightenstherebyresultingintoforwardmovementoftheinsect. Threelegs

moveatoncethatistheforeandhindlegofonesideplusonemiddlelegoftheotherside.

Theotherthreeremainontheground.Duringwalkingtheclawsandthepad(arolium)help

ingrippingontothesurface.

Therefore,thatiswhyinsects’moveinsome-howzig-zagfashionduetounequalnumber

oflegsmovedateachside.

Adaptationsofinsectstomovebylegs

i) Possessionofclawsattheendofthelegswhichenablethem tomoveonrough

surfacese.g.ingrasshoppersandcockroaches.

ii)Possessionsofglandularpadwhichenablethem tomoveonsmoothandwetsurfaces

andalsotomoveupsidedowne.g.houseflies.

iii)Someinsectse.g.locustsandgrasshoppershavelonghindandshortforelegs.This

helpsthem tojumpoverlongdistances.

iv)Someinsectse.g.cockroacheshavegotspinesontheirlegswhichpreventthem from
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slippingbackwards.

MOVEMENTBYWINGSININSECTS

Flightisbroughtaboutbytheactionofflightmusclesattachedtotheexoskeletonand

wing.Therearetwotypesofflightmusclesininsects

1)Directflightmuscles;theseareattachedtothebaseofthewingsuchasindragonfly

andbutterfly.

2)Indirectflightmuscles;theseareattachedtotheexoskeletonthatisontheroofof

thorax(tergum)andfloorofthethoraxsuchasinbees,wasps,housefliesandother

smallinsects.

Whenthedepressormusclecontractsitlowersthewing.Contractionoftheelevator

muscleraisesthewing.Thesetwomusclesworkantagonisticallywherebywhenone

contractstheotherrelaxes.Allflyinginsectshavedirectflightmuscles,whichadjustthe

angleofthewingtoprovideforwardmovement.

FLIGHTUSINGDIRECTFLIGHTMUSCLES

Duringtheupwardstroke:

Theelevatormusclescontractwhilethedepressormusclesrelax.Thisleadstoupward

movementofthewing.

Duringthedownwardstroke:

Thedepressormusclescontractwhiletheelevatormusclesrelax.Thisleadstodownward

movementofthewing.

Diagram showingattachmentofdirectflightmusclesonwings

FLIGHTUSINGINDIRECTFLIGHTMUSCLES

Duringtheupstroke:

 Theelevatormuscles(dorsal-ventralmuscles)contract

 Thedepressormuscles(longitudinalmuscles)relax.

 Thewingispulledagainstthetergum ofthethoraxtherebymovingthethoraxdown

wards.

 Thewingmovesuporitiselevated

Duringthedownwardstroke:

 Thedepressormusclescontract.

 Theelevatormusclesrelax,

 Thispullsthewingdownwards.

Indirectflightmuscles
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LOCOMOTIONINBIRDS

Somebirdslikeostriches,kiwi,moveontheirlegsandcannotfly.However,majorityof

birdscanfly.

Adaptationsofbirdstofly

1.Theyhavehollowbones,whichmakethem lightinair.

2.Theyhavefeathersusedforflight.

3.Theyhavestreamlinedbodiesduetolackofexternalearsandfeathersfacebackward

enablingthem tominimizeairresistance

4.They have an efficientrespiratory system to provide the necessary oxygen for

respirationbypossessingairsacs.

5.Theyhavelargeflightmuscles,whichmovewingsduringflight.

6.Theirforelimbsaremodifiedintowingstoprovidealargesurfaceareaforflight.

7.Theyhavegoodeyesighttododgeobstaclesandcorrectlyjudgedistanceonlanding.

8.Theyhaveanefficientcirculatorysystem forquicktransportofoxygenandnutrients.

9.Theyarewarm bloodedwithahighmetabolicratetoprovidetherequiredenergyfor

flight.

10.Theyhaveahighredbloodcellcountforefficienttransportationofoxygen.

11.Theyhavetheabilitytofoldlegsawayduringflighttoreduceairfriction.

FEATHERS

Thesearestructuresthatcovertheentirebodystructureofthebirds.

Functionoffeatherstobirds.

1.Theyprotecttheskinfrom abrasion,rainanddirectsunrays.

2.Theyassistinmaintenanceofbodytemperatureorregulatingbodytemperatureby

insulatingagainstheatloss.

3.Theyareusedinflight

4.Theyareforcamouflagetoavoidpredators.

5.Theyareforcourtship.Feathersareusedtoattracttheoppositesexinbirds.

6.Theyareforsensation,i.e.theycollectsoundwaves

Structureofatypicalfeather
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Partsofthefeather

1.Theshaft.Thisistheframeworkoraxisofthefeather.Theshaftisdividedintothe

quillandrachis.

2.Thequill.Thisisacylindricalstructurepointedattheend.Ithastwoopeningsatits

endscalledinferiorumbilicusandsuperiorumbilicus.

3.The rachis.This extends from the superiorumbilicus ofthe quill.Itprovides

attachmentofthevanes.

4.Thevane.Thisisafeatheryflatbladeattachedtotherachis.Itconsistsofstructures

calledbarbs.Thebarbshavesmallerparallelprojectionscalledbarbules.Thebarbules

strengthenthefeatherbymakinginterlockingconnectionswitheachother.

TYPESOFFEATHERS

1.Quillfeather/contourfeather.

Location:Thesearefoundonthetailandwing.

Characteristics:

 Theyhaveahardstronghollowquill.

 Theyhavealargevane.

 Theyhaveasmallaftershaft.

 Theirvanesconsistofbarbsandinterlockingbarbules.

 Theyhavetwoholes,i.e.theinferiorumbilicusandsuperiorumbilicus.

 Theyhavealargeandlongshaft.

Functionsofthequillfeathers

1.Theyareusedinflight.

2.Theyprotecttheskinofthebird.

3.Theyinsulatethebird’sbodyagainstheatloss.

4.Theyprovideanairproofsurfaceeffectiveatbreakingagainstairduringflight.

Structureofthequillfeather
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Adaptationstoflight

 Hasahollowquill,makingitlight,thusreducingweight.

 Hasabroadvanethusofferingalargesurfaceareaforbeatingair

 Hasastrongrachistoprovidefirm attachmentforvanes.

 Ithasasmoothvanetoprovideastream linedbodywhichreducesfrictionduringflight.

2.Thecovertfeather

Location:Thesearefoundaroundtheneckandtheuppersideofthebody

Characteristics:

 Itissmallerthanthequillfeather.

 Ithasalargeafter-shaft.

 Ithasashortvane.

 Ithasasoftquill.

Function:Theyhelpintemperatureregulationbycoveringthebodytopreventheatloss.

Theyalsogivethebodyshapeandcolour.

Structureofthecovertfeather

Adaptationstoitsfunctions

 Hasacurvedsurfacewhichgivesthebirditsshape.

 Hasafluffyaftershafttoinsulatethebody.
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 Haveinterlockingbarbsandasmoothvanethatmakethebirdwaterproof.

Similaritiesbetweenquillandcontourfeathers

 Bothhaveaquill

 Bothhavebarbsatthebaseoftherachis

 Bothhavevanesinterlockedbybarbs

Differences

Quillfeathers Contourfeathers

Hasastiffrachis Hasaflexiblerachis

Hasalongvane Hasashortvane

Hasalongquill Hasashortquill

Barbscloselyinterlocked Lessinterlockedbarbs

3.Downfeathers

Location:Thesearefoundalloverthebodyespeciallyontheabdomenandbetweencovert

andflightfeathers.

Characteristics:

 Itissmallerthanthequillandcovertfeathers.

 Itissoftandfluffy.

 Ithasashortandsmallquill.

 Ithasnovanebutinsteadithasfreebarbs.

Function:Itinsulatesthebodyagainstheatloss.

4.Filoplumes

Location:Thesearefoundsparselydistributedalloverthebodyamongstotherfeathers.

Characteristics:

 Theyarelongandhair-likefeathers.

 Theyhavealongrachis.

 Theyhaveathread-likeshape.

 Theyhavefewfreebarbsatoneend

Function.Thesefeathersareforsensation.

FLIGHTINBIRDS

TYPESOFFLIGHT

1.Flapping/activeflight

Thisisatypeofflight,whichinvolvestheup,anddownmovementofthewingagainstair.

Itisaidedbythepectoralismusclesattachedtothedeepkeelofthesternum.

2.Gliding.

Thisisatypeofflightwherethebirdmovesunderthegravitationalforcebyspreadingits
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wingsandtail.Thisresultsintoslowmovementasthebirdlossesheight.Itisusuallyused

whenthebirdisgoingtoland.

3.Soaring.

Thisistheupwardmovementofthebirdbythehelpofupwardaircurrents.Itallowsthe

birdtogainheightwithoutflappingofwings.

MECHANISM OFACTIVEFLIGHT/FLAPPINGINBIRDS.

Activeflightoccurswiththehelpofflightmuscles.Thesemusclesarepectoralisminor

andpectoralismajor.Themusclesareantagonisticthatiswhentheycontract,they

produceoppositeeffects.Activeflightinvolvestwostrokes,thedownwardstrokeand

upwardstroke.

Structureshowingattachmentofflightmusclesinabird

Duringthedownstroke:

Thepectoralismajorcontractsandthepectoralisminorrelax.

Theflightfeathersoverlapandbecomeair-tightinordertopreventairmovingthrough

them.

Thewingmovesdownandbackwards.Theairoffersresistancetothewing,whichgives

thebirdanupwardandforwardthrust.Thebirdisthenabletomoveupwardsandforward.

Note:Forwardmovementisprovidedbythestream ofairdirectedbackwardsbecausethe

wingisflappedwiththeleadingedgebelowthetrailingedge.Inthiswaythewingactsas

anaerofoil.

Upstroke:

Thisisalsocalledtherecoverystroke.Itisbroughtaboutbythecontractionofthe

pectoralisminorandrelaxationofthepectoralismajor.

Thepectoralisminorcontractsandtheflightfeathersopentoallowairthroughthem such

thatlessresistanceisfelt.

Thereductioninairresistancecausesthewingtoberaised.Thewingreachesmaximum

point,thepectoralismajorresumesitscontractions,startingthedownwardstrokeagain.
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Similaritiesbetweenflightinbirdsandininsects

1.Bothusewingsforflight.

2.Bothhavestreamlinedbodies.

3.Inboth,flightoccurswiththehelpofantagonisticmuscles.

4.Bothcanglideandshowactiveflight.

Differencesbetweenflightininsectsandflightinbirds

Flightininsects Flightinbirds

Theylackthekeel;musclesareattachedon

theexoskeleton.

Theyhaveakeelforattachmentofflight

muscles.

Wings are moved bydirectand indirect

muscles

Directflightmusclesmovewings.

Skeletonismadeofchitin Skeletonismadeupofbones,feathers

andcartilage.

Wingsarethinandmembranous.Theyare

supportedbyveinsofchitin

Wingsarethick.

LOCOMOTIONINFISH

Fishmovebyswimminginwater

Adaptationsofthefishtoswim inwater

1)Fishhavelargeeyes,whichgivethem awidefield ofview to detectand avoid

obstaclesanddangerinwater.

2)Theyhavealateralline,whichenablethefishto detectvibrationsandpressure

changesinwater.

3)Theyhavefinsforpropulsionandstabilitywhileinwater.

4)Theyhaveaswim bladder,whichmakesthem buoyant.Theycanfloatinwaterand

sinktothebottom byinflatinganddeflatingtheirswim bladders.

5)Theyhavestreamlinedbodiestoreduceonwaterresistance.

6)Theyhavegills,whichhelpthem toexchangegaseswhileinwater.Thegillsare

adaptedtoobtainoxygendissolvedinwaterandtoreleaseCarbondioxideintothe

water.

7)Theyproduceathinlayerofmucusovertheirbody,whichreduceswaterresistance.

8)Theyhaveaflexibleskeletonwithblocksofmyotomemuscles,whichpromotequick

movementandcaudalfinthatpropelsthefishinwater.

9)Theyhaveasliveryappearanceontheventralsideandadarkcolouronsides,which

helpittocamouflageinwatertoescapefrom predators.

10)Scalesarearrangedinabackwardoverlappingwaythatofferslittleresistancetowater.

11)Thevertebralcolumnisconsiderablyflexibletoallowsidewaysmovement.

Structureofthebonyfish
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Actionofthemyotomemuscles

 Asthecaudalfinmovesfrom sidetosideinwater,itgeneratesathrust,whichpropels

thefishforward.

 Theside-to-sidemovementofthecaudalfiniscausedbytheantagonisticcontractions

ofmyotomemusclesarrangedonbothsidesofthevertebralcolumn.

 Themyotomesofonesideofthevertebralcolumncontract,thoseontheoppositeside

relaxcausingthetailtobend.

 Themusclescontractfrom headtotailalternatelycausingawavemovementtopass

downthebody.

 Thismovementofthecaudalfincausesaforceonthetailandbodyagainstwater,

whichresultsinresistanceofwaterpushingthefishsidewaysandforwardtooppose

thethrust.

 Whenthemyotomesontheleftcontractfrom headtotail,thoseofrightsiderelaxto

allow thefrontpartofthebodyandcaudalfintobendagainstwaterexertinga

backwardpressureonthewater.

 Thisresultsintoaforwardmotionthatdrivesthefishforwardandsideways.

 Seriesofcontractionthenrepeatontherightsideofthebodycausingthecaudaltobe

slashedagainstwatertotheleftandthisdrivesthefishforwardandsideways.

 Howevertomaintaindirection,andstabilitythefishusesfins.

Actionoffins

Finscontroldirectionandstabilityinwater.

Therearetwocategoriesoffins.

1.Thepairedfins;theseincludepectoralandpelvicfinswhichareusedforsteeringand

balancingtocontrolpitching

2.Themedianfins;theseareunpairedfins.Theyincludedorsalandventralfins.These

controlrollingandyawingbyincreasingverticalsurface.

Typeoffin Function

Medianfins(dorsalandventralfins) Control rolling and yawing by

increasingverticalsurfacearea.
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Pairedfins(pectoralandpelvicfins) Controlpitchingandalsoactasbreaks.

Instabilitiesduringfishlocomotion

1.Yawing;thisisthedeflectionoftheheadresultingfrom thepropulsiveactionofthetail.

Itispreventedbydorsalandventralfins

2.Pitching;thisisthetendencyoftheheadtoplungeverticallydownwardsasthefish

moves.Thisispreventedbypectoralandpelvicfins.

3.Rolling.Thisistherotationofthefishaboutitslongitudinalaxis.Itiscontrolledby

medianfins.

Illustrationsofinstabilities

LOCOMOTIONINMAMMALS

Mammalspossessendoskeletononwhichmusclesareattached.Themusclespullonthe

skeletontoeffectmovement.Theskeletonismadeupboneandcartilage.

Differencesbetweenboneandcartilage

Bone Cartilage

Itishardandcompactduetohardground

tissuecalledcollagen.

Thisissoftandflexiblewithchondrin

groundtissue.

Thisconsistsofcalcium andphosphorous

salts

Thishasnosalts

Longboneshavemarrows Nomarrows.

Containnerves Nonerves.

Containbloodvessels Nobloodvessels

Occursinadults Occurs in fetus and some remain in

adults

Bonecellsarearrangedinconcentriclayers

aroundnervesandbloodvessels

Cartilagecellsareusuallysingleorrows

scatteredinthegroundtissue.

Rateofgrowthisslow Growthratesarehigh.
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Functionsofmammalianskeleton

1)Support

Theskeletonformsarigidframeworkoverwhichbodyorgansaresuspendede.g.the

lungs,heart,intestines,kidney,bladderorelsetheseorganswouldcrushintoone

anotherandhencemakethebodyshapeless.

2)Locomotion.

Itprovidessurfacesforattachmentofmusclestoallowmovement.

3)Protectsdelicateorgansofthebody.

Delicatepartsofthebodyareprotectedbytheskeleton.Theskullprotectsthebrain,

innerearand eyes.Thevertebralcolumnprotectsthespinalcord.Therib cage

protectstheheart,lungsandallorgansinthethoraciccavity.

4)Storescalcium forusageinthebody.

Calcium isanelementthatisaddedtocartilagetoform bone.Allbonescontain

calcium,whichmakesthem strong.Whencalcium isneededinotherareas,itcanbe

obtainedfrom thebones.

5)Itisasiteformanufactureofredbloodcellsandwhitebloodcells.Thesecellsare

madeinbonemarrows.

6)Itisusedinbreathing.

Theribcageadjuststhevolumeofthethoraciccavityduringbreathing.

7)Itisusedintransmissionofsoundbyearossiclesintheear.

8)Itisusedinnutrition.

Theteetharebonystructures,whichhelpintearing,grindingandcuttingfood.
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Structureofthehumanskeleton

PARTSOFTHESKELETON

Theskeletonconsistsoftwomajorparts

1.Theappendicularskeleton

2.Axialskeleton

AXIALSKELETON

1.Skull

Itismadeofthebrainbox(cranium)andtheupperjawwhichtogetherform theupperpart.

Acranium ismadeupofseveralflattenedbonesjoinedtogetherbyimmovablejoints

calledthesuturejoints.Acranium protectsthebraineyesandinnerear.
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2.Vertebralcolumn

Thevertebralcolumnismadeupofsmallbonescalledthevertebrae.Theirnumbervaries

from oneorganism totheother.Theyarejoinedtooneanotherbycartilagecalledinter

vertebraldiskswhichallowslightmovementofthebark.

Functionsofthevertebralcolumn

i) Itprotectsthespinalcordandallowsforemergenceofthespinalnerves.

ii)Itprovidessupporttothehead.

iii)Thejointbetweenatlasandtheskullallowsslightmovementoftheheadinavertical

plane.

iv)Transverse processes provide points ofattachmentoftendon muscles,which

straightentheback.

v)Thecaudalvertebraeform thetail.

Typesofthevertebrae

Thevertebraeinclude:

Functionsofpartsofthevertebrae

1)Centrum.Thisisthelowerpartofthevertebrawithathickprotectivemass.

Itprovidesthemainsupportofthebackboneandallowsarticulationwithothervertebra.

2)Transverseprocesses.Theseareprojectionsonthesidesoftheneuralarch.

Itprovidessurfaceforattachmentofmuscles.Italsohelpstoarticulatewithribsinthe

thoracicvertebra.

3)Neuralarch.Itistheringofboneabovethevertebra.Itformsabonnytubethat

protectsthespinalcord.

4)Neuralspine.Thisisapointedpartorextensionoftheneuralarchatthedorsalpart.

5)Neuralcanal.Itisthecentralholethatprovidespassageforthespinalcord.

6)facets:forarticulationwithothervertebraandribsforthethoracicvertebrae

7)Vertebraterialcanal:allowspassageofthebloodvessels.

THECERVICALVERTEBRA

Thesearefoundintheneckregion.Theyareseveninnumber.

Characteristicsofthecervicalvertebrae

1.Theyhaveapairofcanals(openings)intheneuralarchcalledvertebralcanalsthrough

Typeofvertebra Region of the vertebral

column

Numberinthehuman

skeleton

Cervicalvertebrae Neck 7

Thoracicvertebrae Thoracicregion 12

Lumbervertebrae Abdomen 5

Sacralvertebrae Lowerabdomen 5

Caudalvertebrae Tail 4
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whichtheneckvesselspass.

2.Theirtransverseprocessesareflattenedanddivideintotwotoform cervicalribs.

3.Theyhaveashortneuralspine.

4.Theyhavealargeneuralcanal.

5.TheyhaveasmallCentrum.

Generalfunctionsofthecervicalvertebrae

1.Supportstheheadregion

2.Protectsthebloodvesselsandthenervesthatpassthroughthem.

3.Supportandprotectthespinalcord.

4.Providesattachmentstomusclesofthehead.

Drawingofthecervicalvertebra(anterior)

Thefirstcervicalvertebraistheatlasandthesecondistheaxis.

1. Atlasvertebrae(characteristics)

 Hasnocentrum

 Hasverylargeneuralcanal

 Hasaflatbroadtransverseprocessformuscleattachment

 Has two large facets forarticulation with the skullbase to permitthe nodding

movementsofthehead.

 Hasasmallrigidneuralspine.

StructureoftheAtlas

Frontview

Sideview
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2. Axis(characteristics)

 Hasarelativelysmallneuralcanalthantheatlas.

 Hasalargeflatcentrum thatprojectsforwardtoform odontoidsprocessthatfixesin

theneuralcanaloftheatlas.

 Hasasmalltransverseprocess

 Hastwofacetsattheposteriorpartofthevertebraecalledpostzygapophysisfor

articulationwiththeatlas.

Lateralviewoftheaxis

THORACICVERTEBRAE

Thesearefoundinthechestregion(thorax)

Characteristics

1.IthasalargeCentrum forarticulationwithribs.

2.Ithasalargeneuralcanal.

3.Ithasalongneuralspinewhichprojectsupwardsandbackwards.

4.Ithasapairofshorttransverseprocesses.

5.Ithasapairoffacetsforarticulationwithothervertebra.

6.Ithasalargeneuralarch.

7.Hasapairofpreandpost-zygopophysisforarticulationwithothervertebrae.

Structureofthethoracicvertebra(anteriorview

Adaptationstoitsfunctions

 Hasathickcentrum tosupportupperbodyweight

 Hasalongneuralspineforattachmentofthoracicmuscles

 Haveextrafacetstoarticulatewiththeribs

 Hasawideneuralcanalforaccommodationofspinalcord.
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Similaritiesbetweencervicalandthoracic

 Bothhaveaneuralspine

 Bothhaveacentrum

 Bothhaveaneuralcanal

 Bothhavearticulatingfacets

Differences

Cervical thoracic

Shortneuralspine Longneuralspine

Hasvertebraterialcanal Lacksvertebraterialcanal

Hasnonotch Hasanotch

Transverseprocessdivided Transverseprocessnotdivided

Hasnoextrafacet Hasextrafacet

LUMBARVERTEBRA

Thesearefoundintheabdominalregion.Theyprovidetheonlysupportforthetrunkinthe

abdominalregion.Theyarefiveinman.

Characteristics

1.Theyhavelongtransverseprocessesfacingforwardformuscleattachment.

2.Theyhaveabroadneuralspine.

3.Hasashortflattenedneuralspineprojectingforward

4.TheyhavealargeandthickCentrum thancervicalandthoracic.

5.Theyhaveextraprocessescalledmetapophysesformuscleattachmentofabdominal

organs.

6.Hasaprominentanteriorfacet.

Structureofthelumbarvertebra(anteriorview)

Adaptationstoitsfunctions

 Hasalongandbroadtransverseprocesstoincreasesurfaceareaforattachmentfo

theabdominalmuscles.

 Hasashortandbroadneuralspinefortheattachmentofmuscles.

 Hasawideandthickcentrum tosupportweightofabdominalorgans.

 Hasathickneuralarchforprotectionofthespinalcord.

Similaritiesbetweenlumbarandcervicalvertebrae

 Bothhaveneuralspine
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 Bothhaveatransverseprocess

 Bothhaveacentrum

Differences:

Lumbar Cervical

Longneuralspine Shortneuralspine

Transverseprocessnotdivided Transverseprocessdivided

Hasnovertebraterialcanals Hasvertebraterialcanals

Hasmetapophysisandprezygapophysis Lacksmetapophysisandprezygapophysis.

SACRALVERTEBRAE

Thisconsistsof5vertebraeinmanand4inrabbits.Inadultmantheyfusetogetherto

form thesacrum thatformsthebaseofthepelvis

Characteristicsofthesacralvertebra

1.Ithasanarrowneuralcanal.

2.Ithasasmallneuralspinewhichisreducedtoasmallnotch.

3.Ithasalargewing-liketransverseprocess.

4.EachvertebrahasalargeCentrum.

CAUDALVERTEBRAE

Thesedecreaseinsizefrom thesacrum backwardsandgraduallylosetheirtransverse

processes,neuralspineandfacets.Inman,thetailconsistsoffourvertebraecalled

coccyxthatdonotprotrudefrom thebody.

Characteristics:

i) Havenoneuralarch

ii) Havenoneuralcanal

iii) Havenotransverseprocess

iv) Havenoneuralspine

v) Thereentirebodyconsistsofthecentrum only.

APPENDICULARSKELETON

Thisistheskeletonoflimbsandlimbgirdles.Therearefourlimbsandtwogirdles.i.e.

1.pectoralgirdle(shoulder)

2.pelvicgirdle(hip)

Functionsofthelimbgirdles

1.ItprovidesaconnectionbetweentheAxilandtheappendicularskeleton.

2.Itprovidesstabilityofthebodybyseparatinglimbs.

3.Itprovidesasuitablesurfaceforattachmentofmusclesthatmovethelimb.
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Thepelvicgirdle

Itismadeupofboneoneithersidesnamely;Ilium,Ischium andPubis.

Thethreebonesarefusedsotightlythattheirjointscan’teasilybeobservedthustheyare

collectivelyknownasnominatebones.

Structure

Functionsoftheparts

1.Acetabulum:Itprovidesasurfacewheretheheadofthefemurarticulateswiththe

pelvicgirdle.

2.Pubissymphisis:Itjoinsthe2pelvicgirdles

3.Obturatorforemen:Itprovidessurfaceforattachmentofmusclesandpassagefor

somenervesandbloodvessels.

Thepectoralgirdle

Itconsistsofmainly;

1.Thescapular(shoulderblade)

Thisisaflattriangularshapedbone.It’santerior,withahollowcavitycalledtheglonoid

cavitywhicharticulateswiththeheadofahumerus.

Ascapularridgespinerunsacrosstheoutersurfaceofwherepowerfulmusclesare

attachedto.

Structureofthescapular

2.Clavicle(colarbone)

Itconsistsofalotofbonesattachedtoaligamentjoiningthesternum totheendofthe

scapularridge.

LIMBBONES

Themammalianskeletonhaslimbbones;theforeandhindlimbs.

Theyareconstructedwiththesameplanorarrangementknownasthepentadactylplan.

Thelimbconsistsofanupperlongbonefollowedbyapairoflongbonesplacedsideby
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sideandasetofsmallbones.In3rowsfivethinlongbonesandfinally5digits.

Structureofthepentadactyllimb

THEFORELIMB

Itconsistsoftheupperarm,forearm andthehand.Theupperarm consistsofalongbone

calledthehumerus.Theforearm consistsoftheradiusandulna.

1.Humerus:ithasaroundheadwhicharticulateswithaglonoidcavityofscapular.Its

lowerendisgroovedtoarticulatewiththeradiusandulna.

2.Radius:itliesanteriortotheulna.

3.Ulna:itislongerthantheradiusattheelbow.Itprojectsbackwardtoform olecranon.

Thetipofolecranonformsajointwiththehumerusandsopreventsthejointfrom

beingstraightened.

HINDLIMB

Ifconsistsofthethigh,shankandthefoot.Thethighismadeupofthetibiaandfibula.

1.Femur:

Theproximalendisroundedtoform theheadwhicharticulateswiththeacetabulum ofthe

pelvicgirdletoform aballandsocketjoint.Nearthehead,therearethreeprojections

calledtrachanteswhichappointsforattachmentofsomemuscles.

Atthedistal(lowerend)thefemurhas2roundedknobscalledthecondylesseparatedby

agroovewhicharticulateswiththetibia.

Structureofthefemur
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2.Tibia:Theproximalsurfaceofthetibiaisshapedinto2shallowovalhollowswhichfit

thecondylesofthefemur.

3.Fibula:Thisisasmallbonewhichliesoutsidetothetibiaandit’sjoinedtoitatthe

distalend.

JOINTS

Ajointisaplacewheretwoormorebonesmeet.Thebonesareconnectedtogetherby

ligamentstoallowmovement.

Typesofjoints

Jointsareclassifiedaccordingtothedegreeofmovementintothefollowingcategories.

1.Immovablejoints:Thesearejointswherenomovementispossibleforexamplethe

jointsintheskull(sutures).

2.Movablejoints:Thesearejoints,whichallowsomedegreeofmovement.Theyarealso

calledsynovialjoints.Themovablejointsarefurtherdividedintothefollowingtypes.

i) Slidingjoints.Thesearejoints,whichallow bonestoslideoveroneanotherfor

exampleinthewristandankle.

ii)Pivotjoints.Theseallowrotationofoneboneovertheotherforexamplebetween

theaxisandatlasofthevertebralcolumn.

iii)Hingejoint.Thisallowsmovementinoneplaneforexampleintheelbow ofthe

hand,intheknee,fingersandbetweenthejawandskull.

iv)Saddlejoints:itallowstwistingmovementsi.e.rotationofeachbonebetween2

axise.g.theradiusandulna.

v)Ballandsocketjoint:thisallowsmovementinalldirections.Thehipandshoulder

jointsareballandsocketjoints.

Structureofahingejointattheknee

Structureoftheballandsocketjointattheshoulder
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Partsofthejoint

1.Ligament.Thisisatissuethatconnectsabonetoanotherbone.

2.Tendon.Thisisatissuethatconnectsamuscletoabone.

3.Cartilage.Thisisatissuethatenclosestheendsofbonesatthejoints.Itprevents

articulatingbonesfrom wearingoutduetofriction.Italsoactsasashockabsorber.

4.Synovialcavity.Thisislocatedbetweentwosurfacesofarticulatingcartilage.Itis

surroundedbyasynovialmembranethatenclosesthesynovialfluid.

5.Synovialfluid.Thisactsasalubricantduringmovement.Damageofajointcauses

excesssynovialfluidtobeformedandthesynovialcavitybulgescausingaswellingin

thejoint.

Movementofthearm attheelbow

Thecontractionofthebiceps(flexor)musclepullstheradius,whichcausesthearm tobe

raised.Thiscausestheelbowtobend(flex)hencethebendingofthewholearm.

Whenthetriceps(extensor)musclecontracts,itpullstheulnathusstraighteningthearm.

MUSCLES

Musclesarebundlesofelongatedcellsenclosedinasheathofconnectivetissue.When

stimulated,themusclescontracttoshortene.g.duringlocomotionorperistalsis.
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Typesofmuscles

1.Smoothmuscle/involuntarymuscle.

This has spindle shaped cells held togetherbyconnective tissue.Theyare called

involuntarymusclesbecausetheindividualcannothaveconsciouscontroloverthem.The

cellshaveonenucleuseach.Thismuscleislocatedinthealimentallycanal,reproductive

organs,amongotherareas.

Structureofasmoothmuscle

2.Cardiacmuscle.

Thisislocatedinthewallsoftheheart.Thecardiacmusclecontractswithoutfatigueand

itscontractionsarenotinitiatedbythenervoussystem.Theircontractionsaredescribed

asmyogenicthatisthecontractionsarisefrom theheartmuscleitself.Thecardiac

musclehasstriations(strips).Onecardiacmuscleisconnectedtoanotherviaastripof

cartilagecalledintercalateddisc.

Structureofacardiacmuscle

3.Theskeletalmuscle.

Thisconsistsofelongatedcylindricalandstriated(striped)cells.Itisattachedtothe

skeletonbytendonsandisresponsibleforvoluntarymovements.Thecellsoccurin

bundlessurrounded byaconnectivetissue.Manybundlesareenclosed byatough

connectivetissuetoform musclessuchasbicepsandtriceps.Thecellsintheskeletal

musclearemadeupofmorethanonenucleusthatistheyaremultinucleated.

Structureoftheskeletalmuscle



Sw............Locomotion

25

Mostmusclecellsarearrangedinpairswhereonemovesinoppositedirectiontothe

other.Whenonecontracts,theotherrelaxes.Thesemusclescontractantagonistically.


