
VULCANICITY

Thisreferstothetotalprocessbywhichgasesandmoltenrocksfrom theearth’s

interiorareintrudedintotheearth’ssurfaceorextrudedontotheearth’ssurfacehence

formingintrusiveigneousandextrusiveigneousfeatures.

Whenthemoltenmaterial(magma)isintrudedintotheearth’ssurface,itsolidifies

givingrisetointrusivefeatures.Whenthematerialsreachontopoftheearth’ssurface

(lava),itsolidifiestoform extrusivefeatures.

Originofvulcanicity.

Therocksbeneaththeearth’ssurfaceareataveryhigh/hottemperaturee.g.1500°C-

5000°Candpressureisalsogreatasaresultofgeochemicalactivitiesandradioactive

decay.Thisintenseheatmeltstherocksintoasemisolidstate,magma.Themolten

magmathenbeginsmovingupwardsthroughthemantle.

Heatalsocanbegeneratedbyfrictionbetweenmovingrocksorplateboundaries.The

moltenrocksgiverisetodevelopmentofconvectivecurrents.itsthesecurrentsthat

drivetheplatesandrocksinthemantleleadingtodevelopmentofheat,pressureand

fissuresalongwhichmagmaisextrudedorintrudedontheearth’ssurfaceorintoand

beneaththeearthsurfacerespectively.

PressureandHeatisalsogeneratedbytheweightoftheoverlyingrocksontothe

mantle.Volcanictyisinfluencedbyenormouspressurewhichtheoverlyingrocksexert

ontotheasthenosphereintheinterioroftheearth.

Convectionalcurrentsaresetupwithintheearthandcausethemagmatomove

upwardsintothemantle.Thepressureishighintheinteriorcomparedtothesurface.

Whenthereisafault/crackinthecrust,themagmafindsitswaytothesurfacewhereit

isnowreferredtoaslava.Thelavacoolsandsolidifiestoform extrusivelandformse.g.

compositevolcanoesandifitdoesnotreachoutside,itformsintrusivelandformse.g.

batholiths.

Themoltenmaterialthatoriginatedfrom theupperplasticlayeroftheearth’smantleis



keptinasemimoltenorplasticstateduetothehightemperaturesandadditionalheat

sufficientenoughtotakethematerialtomeltingpoint.

Throughthenaturalprocessofradioactivity,heatisgeneratedandthismakestherocks

tobeplasticandfluid.Anyadditionalincreaseinheatcantriggeroffupwardmovement

ofmoltenrock.Thelighterelementsofthematerialbegintoriseupwardstothesurface.

Therisingismadepossiblealonglinesofweaknesslikecracksorfaulting.

Themagmathenforcesitswayouttothesurfacealongfaultlinesandformsvarious

landformsonreachingthesurface.

Itshouldbenotedthatwhenmagmaeruptsonthesurfaceandlosesitsgases,itisthen

knownaslava.It’stheescapinggasesandsteam whichexpandrapidlyanditsdueto

highpressurethatmakestheeruptionstobeexplosive.

Lavavariesconsiderablyinitscompositionparticularlyinitssilicacontent.Thenature

oflavapartiallyaffectsthenatureoflandforms.

Natureofmaterials.

1.solids

Whenaneruptiontakesplace,variousmaterialsareejected.Theseincludethe

following:

(i)Acidiclava.

Thisflowsforashortdistancefrom thepointoferuption.Thelavaishighlyviscous

(thickandsticky)andsolidifiesevenathottemperatures.

Acidiclavaissoviscousandlargelyimmobileandconsequentlysolidifiesquicklyto

form steepsidedlandformslikevolcanicplugs.Sometimesacidlavasolidifiesso

quicklyandblocksthefissuresresultingintoexplosiveeruptions.

(ii)Intermediatelava.

Thisflowsatanintermediatedistancefrom thepointoferuption(vent)simplybecause
thislavaitscompostionisbetweenbasicandacidic.Itisfairlyviscous.



(iii)Basiclava.

Thisflowsforalongdistancefrom thepointoferuption.Ithaslowsilicacontentand

highlymobile.Basiclavaisveryfluidandmobileandthereforeformsextensivelava

plains.

2.Gaseousmaterials:

Itproducesveryviolenteruptionsandappearsdarkduringeruptionbecausethese

gasesconsistofwatervapor(steam),withcarbondioxideandsulfurdioxideand

formsfeaturesandlandformssuchasexplosioncraterslikelakeKatwe,somegeysers

etc.

3.Liquid.

Thisisusuallythemostimportantproductofaneruptionwhenmagmareachesthe

earthsurface.Thematerialcoolsandsolidifiesatthesurface.Thenatureofvolcanic

materialsformedlargelydependsonthedegreeofsilicapresentinthatmaterial.

Whenaneruptiontakesplaceexplosively,themagmaisoftenejectedinform ofash,

cinder,stones,blocksandgasesandthefinestisash.Thefragmentalmaterialsare

referredtoaspyroclasts.

Lavavariesconsiderablyinchemicalcompositionparticularlyinitssilicacontent.The

silicacontentdeterminesthedegreeofmobility.

Becauseofthis,therearethreetypesoflavaandtheseincludeacidiclava,intermediate

lavaandbasiclava.

Typeoflava %ofsilica

content

Degreeofmobility Exampleof

rocktype

Acidic Above66% Extremelyviscousandimmobile

andsolidifiesquickly.

Rhyolite,

granites



Intermediate

lava

Between52-65% Fairlyviscousandabletoflow

forafardistance

Andesite.

Basic Between42-51% Veryfluidandmobileableto

flowforlongdistancebefore

solidifying.

Basic

Theprocessresultsintoformationofvolcaniclandformsnamely;

Extrusivevolcaniclandforms&Intrusivevolcaniclandforms.

EXTRUSIVEVOLCANICLANDFORMS

Whenmagmaisejectedtothesurface,extrusivevolcanicfeatures/landformsare

formed.However,thesewilldependon:

i)Natureoftheeruption(quietorviolent)

ii)Typeoflava(whetheracidic,basicorgaseous)ejectedandbecauseofthese,the

landformsandfeaturesformedvaryfrom tinycraterstohighvolcanicmountainslike

Kilimanjaro.

Theseareformedwhenmagmaisextrudedontotheearth’ssurface.Theytakevarious

formsdependingonthetypeoflavawhichformsthem.Theyincludethefollowing;

Avolcano.Avolcanoisahillormountainformedbyeruptionofmoltenlavafrom the

centralopeningknownasaventontotheearth’ssurface.Thematerialeruptedbuilds

aroundtheventandgenerallyformsadomeorconewithafunnellikestructureor

depressionontopcalledacrater.

Aslongasthereiscontinuedsupplyofmagma,thevolcanowillcontinuetogrowtoa

heighttowhichthedifferenceinpressurecanstillforcetheeruptedmaterialsontothe

earth’ssurface.Ifthepressurebecomesinsufficientformagmatoreachthemain

crater,themountainrockmaythenforceitswayontheearth’ssurfacethroughother

ventsandmaybuildupparasiticorsecondaryconesontheslopesofthemainvolcano.



Illustration.

Volcanoesvaryinsizefrom smallonestofewmetershightolargemountainslike

KilimanjaroandElgonamongothers.

Theycanalsobeclassifiedaccordingtothepresentstateofactivityi.e.active

volcanoes,dormantvolcanoesanddistinctvolcanoes.

Activevolcanoes.Anactivevolcanoisonethathaserupteditsthoughttohaveerupted

withinthelast500years.ExamplesincludeLongnot,Meru,Oldoinyo-Lengaiallinthe

easternarm oftheriftvalley.

Dormantvolcanoes.Thisisonewhichhasnotbeenknowntohaveeruptedandyetitis

notextinct.Somedormantvolcanoesshowlimitedactivityinform offumaroleslike

Kilimanjaro.

Extinctvolcanoes.Theserefertothevolcanoeswhichshownofurthersignsof

eruptionsandmuchoftheiroriginalstructuremayhavebeendestroyedbydenudation

processesoferosionandweatheringforexamplemountainElgon.

Basaltdomeorshieldvolcano.Abasaltdomeisalargeflattoppedorconvectivedome



whichisformedfrom basiclavawithgentlyslopingsides.It’susuallylowinheight

relativetoitslargebase.Itsflattoppedshapeiscausedbyveryfluidlavawhichisable

toflowforsometimebeforesolidifying.Usuallyashallowsteepsidedsunkencrateris

foundlocatedonthebasalttop.AgoodexampleisfoundnearMuhavurarangesin

southwesternUganda.Inthiscase,lavaflowsthroughnumerousfissuresotherthana

singlevent.

Illustration

Volcanicplug/neck.Avolcanicneckisformedasaresultofmagmawhichisso

viscousthatisforcedoutasarigidcylindricalfeatureformedfrom acidiclavawhichis

verythickandimmobileandhencesolidifyingintheventoftheconeandthushardened

toform aplug.Theoutersoftrocksareremovedbythedenudationalprocesseslike

erosion.Thebaseoftheplugissurroundedbyexploiteddebris.ForexampleTororo

rockandAlekiteknearNapakcalderainUganda,MwaduiplugandMawenziplugin

Tanzania,Loldiani,TinderetandTimborointheKanoplainsofKenya.

Illustration.



Explosioncrater.Anexplosioncraterisashallowflatflooreddepressionwhichis

surroundedbyalowrim ofpyroclastsandlocalrock.Cratersareusuallylessthan50m

indepthand500m indiameter.Explosioncratersmayappearinsinglyoringroups.

Theirformationisbasedontwotheoriesi.e.

Thefirsttheorystatesthatacraterisformedasaresultofexplosiveeruptionwhich

blowsofftheupperpartofavolcanocreatingasmalldepressioncalledacrater.

Thesecondtheorystatesthatasmagmaispouredontheearth’ssurfacefrom the

earth’sinterior,achasm (emptyspace)iscreatedandwiththeweightofthematerial,

thevolcanicplugsinksincreatingadepressioncalledacrater.Thisprocessofsinking

iscalledcauldronsubsidence.ExamplesarefoundinwesternUganda.Someofthese

cratersaredrywhileothersremainswampyandmarshy.Whenthesecratersarefilled

withwater,theynowform thecraterlakeslikeKatwe,nyamunuka,nyamusingweamong

others.

LakeKatweisthelargestcraterlakeandit’sasourceofsalt.



Illustration

Acaldera.Acalderaisanotherlandform resultingfrom volcanicity.Acalderaisawide

depressionorbigcrater.Itcanbeformedintwowaysi.e.

Thefirsttheorystatesthatacalderaisformedasaresultofexplosiveeruptionwhich

blowsofftheupperpartofavolcanoleavingbehindabigdepressioncalledacaldera.

Itcanalsobeformedthroughtheprocessofcauldronsubsidence.Majoreruptionmay

reducemagmasupplyandleavesabigspace(chasm)beneathavolcano.

Consequently,theweightoftheoverlyingsolidifiedmagmabecomestoogreat;afault

developandcollapsesintothechasm leavingbehindabigdepressionknownasa

caldera.

Calderascanalsodevelopfrom acombinationofbothexplosionandsubsidence.

ProminentcalderasinEastAfricaincludemenengaineartheNakuruvalleyinKenya,

SuswainKenya,NapakinsouthwesternKaramoja,NgorongoroinTanzaniaamong

others.Whenacalderaisfilledwithwater,itformsacalderalakeforexamplelake

NgonziinTanzania.



Itshouldbenotedthatacalderaextendsforabout1km indiameter.

Acumulo-dome.Acumulodomeisasteepsidedconvexfeatureofacidiclava.Itis

formedfrom veryviscouslavawhichdoesn’tflowforfarbutinsteaditpilesaroundthe

ventwhereithardensquickly.Wheretheextrusionsareunabletoreachtheearth’s

surface,theoverlyinglayerswillbecurvedoutwards.Whenacumulodomedevelopsin

acrater,it’scalledathalloid.AnexamplecanbeseenattheNtumbicumulodomein

Tanzania.Itcanbeillustratedasbelow.



Lavaplateauorplain.Alavaplateauisahighlandwithmoreorlessamonotonous

reliefandisformedofsuccessivelayersoflava.Itisformedbytheeruptionofveryfluid

ormobileorbasiclavathatupwellsthesurfacethroughvariousfissures.

Thelavareachesthesurfaceandthenspreadsoutforlongdistances.Eventually,the

depthoflavamaybehundredsofmetersthickcompletelycoveringtheoriginalhillsand

valleys.Verticaljointingmaycausetheplateauedgestobeabruptandwhereaplateau

hasbeendissectedbyrivers,avalleytendstobesteepsidedandgorgesareformed.

ExamplesoflavaplateausincludeLaikipialavaplateauandKisorrolavaplateauin

southwesternUganda.

Illustration.



Ashandcindercone.Thesearesteepsidedhillsformedbyvolcanicity.Pyroclastsofall

sizesareejectedandaccumulatearoundthefissurestobuildupavolcanichilloran

ashandcindercone.Suchconesaresteepsidedandapproximately150m highabove

itsbase.ExamplesareinKisorodistrictandLakaiyucinderconesinthesouthoflake

Turkana.

Illustration

Geysersandhotsprings.Ageyserreferstohotwateraccompaniedbysteam.Ahot

springisnaturalhotwaterissuingoutoftheground.Itisalsohotorwarm.Both

featuresowetheiroriginfrom theexistenceofhotrocksassociatedwithvolcanicity



beneaththesurfaceoftheearth.Theyareformedwhenrainwatersinksintotheground

andcomesintocontactwithrocksassociatedwithvolcanicity(hotrocks).Thewateris

thereforeheatedandduetothepressuredifferences,thewaterupwellstheearth’s

surfaceinform ofgeysersandhotsprings.

Theydifferinawaythatahotspringissuper-heatedwaterwhichflowsquicklywhereas

ageyser;wateristhrownwithagreatforceandaccompaniedbysteam (geysersare

ejectedexplosively/asjets).ExamplesincludetheSempayahotspringinBundibugyo,

KitagatahotspringsinBushenyiandKisiiziinRukungiri.

Lavadammedlakes.Theyareformedwhenbasiclavacomesoutfrom avolcanic

mountainandmayblockaflowingriverleadingtobackpondingofrivervalleyhence

creatingalavadammedlake.ExamplesincludelakeBunyonyi,Mutanda,Muleheamong

others.



INTRUSIVEVOLCANICLANDFORMS.

Ingeneral,intrusivevolcaniclandformsaffectreliefonlyaftertheyhavebeenexposed

bydenudationprocesses.Intrusionsofvariousformsdependontherelativehardness

ormaydependonresistanceofthesurroundingrocks.

Thevariousformsofintrusionscanbeseenasbelow

Abatholith(s).Thisisaverylargeintrusionformedatagreatdepth.Theyareusually

bottomlessandareusuallyfrom graniticrocks.Batholithsarethelargestformsof



intrusionsandtheyresultfrom largescaleintrusionofmagmawhichcoolsslowly

beneaththesurfaceoftheearth.ExamplesincludetheTanganyikabatholithwhichout

cropsbetweenmwanzaandIringa,batholithsarealsofoundinMubendedistrict

particularlythesingobatholiths.InKenya,theyarefoundinMaragoli.

Whentheyareexposedbydenudationforces,batholithsform uplandswhentheirrocks

aremoreresistantthantheadjacentrocks.However,iftherocksmakingupthe

batholithsaresofterthanthesurroundingrocks,theythenarethenerodedaway

formingdepressionscalledarenas.

Adyke.Adykeisaverticalorsteeplyinclinedigneousintrusion.It’ssaidtobe

discordantwiththerocklayers.Dykesareformedwhenmoltenmagmaupwellsacross

thelayersandsolidifieswithintheearth’scrustbeforereachingtheearth’ssurface.

Sometimestheyoccuringroupsandtheyarereferredtoasringdykes.Examplesare

foundinsouthandwestoflakeTurkanainKenya.

Afterdenudation,ifthedykeismoreresistantthanthesurroundingrocks,itmayform

anuplandwithsteepslopes.Ifontheotherhand,itslessresistantthantheadjacent

rocks,itmayform atrench.

Asill.Sillsarehorizontalintrusivefeatureswhichliebetweenrocklayers.Theyare

thereforeconcordantwiththerocklayers.Magmarisesfrom theearth’sinteriorand

spreadshorizontallyalongthebeddingplanes.Afterdenudation,aresistantsillmay

form escarpmentsofflattoppedhills.Inarivervalley,resistantsillsmayform

waterfallsandrapidsforexampletheThikafallsinKenyaareasaresultofthis.Sills

mayappearsinglyoringroupsandexamplesofsillsarefoundinThikadistrictinKenya.

Itcanbeillustratedasbelow.



Laccolith.Thisisadomeshapedintrusionwithmoreorlessaflatbase.Itsformed

whenmagmarisesandsolidifieswithinthecrustbeforereachingtheearth’ssurface.

Itsformedfrom viscousmagmawhichisunabletomoveandspreadforlongdistances.

Magmaaccumulatesinlargemassforcingtheoverlyingrockstoarchupwards.

LaccolithsarefoundinMadagascarandAlgeriancoast.Iftheformedlaccolithismore

resistantthantheadjacentrocks,itmayform anupland.

Illustration

Lapolith.It’saverylargesaucershapedintrusionformedwhenmagmaforcesitsway

outoftheearth’ssurfacebutcoolsveryquickly beforereachingtheearth’ssurface.Its

saucershapeisduetotheincreasedweightofthecrustwhichmaycausesinking.Ifthe

lapolithisexposedbydenudationprocesses,thenthenupturnedgesmaysometimes

form outfacingscarps.ExamplesareinZimbabwenorthofHarare.Itcanbeillustrated

asbelow.



Economicimportanceofvolcanicitytoman.

Volcanism leadstotheformationofvolcanicsoilswhicharefertileandusefulfor

agricultureforexampleinMbaleontheslopesofmountainElgon.

Somewaterfallsformedontheslopesofvolcanicmountainsprovideandaresuitable

sitesforconstructionofhydroElectricpowerplantsforexampletheSiipifallsin

Kapchwora.

Volcanicmountainsmoderateclimatei.e.reliefororogenicrainfall.

Waterfrom hotspringsandgeysersareusedformedicinalvaluesi.e.inKitagatahot

springsinBushenyi.

Thepeculiarlandformspromotetourism likevolcanicplugs,thehighestmountainin

EastAfricaisKilimanjarowith5895metersabovesealevelandsnowcappedinthe

equatorialregion.Thisattractsmanytouriststhroughouttheyear.Othersincludehot

springsandgeysers.

SomevolcanicmountainshelpinthedemarcationofcountryboundariesinEastAfrica

forexamplemountainKilimanjarowhichdemarcatesKenyaandTanzania,Elgonwhich

demarcatesUgandaandKenya.

VolcanicactivityresultsintotheformationofvaluablemineralslikesaltinKatwein

Uganda,limestoneinTororoandTororegion.



Plutonicigneousrocksarepotentialandactualresourcesasfarasquarryingis

concerned.Theserockscanbeexcavatedandcrushedtogetmaterialswhichareused

inbuildingandconstructionpurposes.

Volcanicmountainsareassociatedwithheavyrainfallandluxuriantvegetationontheir

slopes.Thevegetationcanbeusedforforestryandlumbering.

Negative.

Volcaniceruptionscanbedestructivetobothlifeandpropertyforexampleofthemost

destructivevolcanicnaturaldisasterwasmountainNyivagingoinZairewhicheruptedin

1977and2002whichdestroyedmanycoffeeplantations,manypeoplediedandmany

peoplewerelefthomeless.

Volcanicmountainscreaterainfallonthewindwardsidebutinfluencearidityonthelee

wardside.Theleewardsideislocatedislocatedintherainshadowandtherefore

largelydryforexamplethewaterpartsofKenyaareintherainshadowofmountain

Elgon.

Thesteepslopesofvolcanicmountainshaverenderedvolcanichighlandsinaccessible.

Theregionshaveremainedremotebecauseofdifficultyandhighcostsinvolvedin

constructionoftransportandcommunicationinfrastructuresforexamplesomeofthe

highlandsinkigeziarenotwellservedwithtransportinfrastructures.

Steepslopesofvolcanicmountainsarepronetosoilerosionandlandslideandrock

falls.Thisiscommoninkigezi,KenyaandkipengererangesinsouthernTanzania.

Revisionquestions

1.Examinetheinfluenceofvolcanicityondrainage.

2.Examinetherelationshipbetweenthenatureofmaterialejectedandextrusive

volcaniclandformsinEastAfrica.

3.Examinetheimpactofvolcanicityonlandform evolutioninEastAfrica.




