
RIVERACTION

Ariverisamassofwaterflowingoverthelandsurfacefrom itssourcetoitsmouthina

defineddirection.

(1)Riversource

Thisisaplacefrom whichariverbeginstoflowe.g.alake,spring,meltingglaciers,

swampsoraregionofsteadyrainfalle.g.R.Congo.

(2)Riversmouth

Thisisaplacewheretheriverendse.g.Lake,ocean

(3)River’scatchmentarea/longprofileofariver.

Thisreferstoalltheareasdrainedbyariveranditstributariesfrom itssourcetoits

mouth.OR;

Thelongdistancecoveredbyariverfrom itssourcetothemouthwhichisdividedinto3

stagesnamely,youthful,maturityandoldstage.

(4)Crossprofileofariver

Referstotheverticalsectionthroughtherivervalleyfrom onebanktotheother.

(5)Divide/watershade

Thisisahighlandareaseparatingoneriversystem from another.

(6)Riverregime

Referstoseasonalvariationsinthevolumeofwaterinarivervalley.Thevolumeishigh

duringtherainyseasonandthevolumeislowindryseason.

Arivercourse/profileisdividedinto3stagesnamelyyouthful,middleandoldstage.In

eachofthesestagesariverdoescertainactivitiesandthereforecharacterizedby

differentfeatures.



WORKOFARIVER

Riversaremajoragentsoflandsculptureormouldingofland.Ariveristhereforebotha

constructiveanddestructiveagentoftheearth’ssurface.Asariverflows,iterodesthus

destroying,transportsanddepositsmaterialsthusconstructingtheearth’ssurface.

Thematerialstransportedbyariverareknownasitsload.

16.2RIVEREROSIONALPROCESSES

Arivererodesitschannelthroughseveralprocessese,g.:-

(1)HydraulicAction

Erosioncausedbythepoundingforceofmovingwater.Throughthisaction,loose

materialisremovedbytheforceofwateralone.Thistypeoferosiontendstomakeriver

bankscurve.

(2)Abbrasion/Corrasion

Mechanicalwearingawayoftheriverchannelbytheimpactofthegrindingactionof

materialscarriedbytheriverattheriverfloor.

(3)Solution/corrosion

Processwhereriverdissolvessolublerockslikerocksalt.

(4)Attrition

Erosionofmaterialsorloadthatisbeingcarriedbytheriverwhichrubagainsteach

otherthusreducinginsizeandthesoftertherock,theeasierit’serodedbyattrition.

16.3JUVENILE/YOUTHFULSTAGE/TORRENT/UPPERCOUSE

Characteristicsofariverintheyouthfulstageanditsvalley/Torrentstate/upper

course/juvenile

-Ariverflowsveryswiftly/highvelocityduetothesteepgradient.

-Ariverflowsontoasteepgradientbecauseofthesteepslopes.

-Verticalerosionisverypronouncedduetotherollingstones(abrasion).



-Lateralerosionisabsent/veryminimalbecausetheriverconcentratesallitsenergyto

verticalerosion.

-TherivervalleyisV-shapedandnarrowduetoverticalerosionandminimallateral

erosion.

-Theriverflowsinawindingmanneravoidinganyresistantrockoutcropsontheway

resultingintointerlockingspurs.

-Waterfalls,plungepools,e.t.c.occurwhenthebendoftheriverbecomesstiff.

FEATURESFORMEDINTHEYOUTHFULSTAGE

(1)Potholes

Thesearecirculardepressionsontheriverbedformedwhenwaterofafastflowing

riverswirlsifthebedisunevenandthestonescarriedbythemovingrivercutcircular

depressionontheriverbed.Thesegraduallydeepenandarecalledpotholes.

2.Interlockingspurs

Riverfeaturesinahighlandareawhereariverflowsthroughaseriesofhighlands,

twistsandturnsaroundtoavoidresistantrockobstacles.It’sformedasaresultofa

river’sverticalerosionthroughhydraulicandabrasionactionrapidlydeepeningtheriver



andtherivertwistsandturnsaroundobstaclesofhardrocks.Erosionismore

pronouncedontheconcavebanksoftheriverwhichform interlockingspurstointerlock.

Erodedmaterialsfrom theconcavebanksaredepositedontheconvexbankswhere

thereisnoorlittleerosionthismakestheconvexbanksform gentleslopesofslipoff-

slopes.

Diagram:

(3)Waterfall

Thisisasharpchangeinthegradientoftheslopeoverwhichariverflowsi.e.from a

highelevationtoasuddenlowelevation.

Waterfallsareoftwotypesi.e.thosecausedbyrockdifferentialsinhardnessintowhich

theriveriscuttingandthosecausedbyanupliftandfaulting,larvaflowsandlandslides.

(a)Waterfallsduetorockdifferentials.

Whenalayerofhardrockliesacrossariver’scourse,thesoftrocksonthedownstream

sidearemorequicklyerodedbyabrasionandhydraulicactionthanthehardrock.The

riverbedisthussteepenedwhenitcrossesthehardrockandawaterfalldevelopse.g.

Bujagali,Owenfalls,Ssezibwafalls,Sippifalls.



(b)Waterfallsduetouplift/faulting.

Whenfaultingoccursacrossariverchannel,thisisfollowedbyverticaldisplacementof

rocksalongthefaultlinewhereoneblockisupliftedandtheotheronesinks.Awater

fallisformedwhereariverflowsfrom asuddenlyhightoalowelevatione.g.Murchison

falls.

Diagram:



APLUNGEPOOL

Anarroworbroaddepressionformedatthebaseofawaterfall,formedasaresultof

theenlargementofapotholeatthebaseofawaterfallduetotheprogressivedrilling

orgrindingofthevalleyfloorbythehydraulicandabrasionactionofwater.

CONDITIONSFORTHEFORMATIONOFAPLUNGEPOOL

-Largevolumesofwaterwhichincreasestheriverscompetence.

-Steepgradientresultingintohigherosivepowerofariverduetovelocity.

-Largeamountsofabrasivematerialslikeboulderstoswirlandgrindthebed.

-Differenceinrockresistanceinthattheriverflowsfrom ahardrocktoasoftrock.

Thusdrillinganddeepeningthesofterrock.

-ExamplesarefoundalongR.SezibwaatSezibwafalls,Sipifalls,Kizizifallsandupper

TanaRiver.

Illustration.



(b)Agorgemayalsobeformedwhenarivermaintainsitscourseacrossabeltofland

thathasbeenupliftedduetothepronouncedundercuttingthroughhydraulicand

abrasionaction.

(i)Beforeuplifting (ii)Afteruplifting

Diagram:



ExamplesofGorgesinclude:-

-TheGreatRuahaGorgeonR.RuahainTanzania.

-MurchisonfallsonR.Nile.

-SabalokaandBatokaonR.NileinSudan.

-RupataGorgeinMozambique

-ManamboloGorgeinMadagasca

MAINCAUSESOFGORGES

Whenawaterfallretreatsupstream asiterodesverticallyitwillcreateaGorge.It’s



commonwhenretreatmentisatawaterfalle.g.BatokaGorgeandVictoriafallson

R.Zambezi.

Agorgemaybecutbyfastflowingriverespeciallywhenarockonwhichitflowsisvery

soft.It’scommonatapointwhererejuvenationhastakenplace,increasingtheerosive

forcee.g.inSudansuchgorgeissuperimposedatSabalokaGorgewhereR.Nilehas

excessivelyerodedavolcanicashleavingbehindasuperimposedGorge.

Sometimesthereiscontinuousriseoflandscapebutarivercontinuestoerode

verticallyatthepreviousrate.Inthiscase,anantecedentGorgewilldevelopatpointof

upliftasillustratedabove.

MIDDLESTAGE/MATURITYSTAGEOFARIVER.

Characteristics:-

-AriverflowsonareducedgradientduetotheGentleslopeonwhichitflows.

-Thevelocityoftheriverisreducedi.e.it’snotswiftasintheyouthfulstage.

-Bothverticalandlateralerosionarepronounced.

-ThevalleybecomesU-shapedduetoincreasedlateralerosion.

-Therivervalleyflooriswideandbythetimetheriverisnearingtheoldstage,thevalley

flooriscoveredbyalayerofsediments.

-Spursareremovedbylateralerosionandtheirremainsform alineofbluffsoneach

sideofthevalleyfloor.

-Riverbendsarepronouncedwhichform meanders.

-Theconcavebanksofmeandersstandascliffswhiletheconvexbankslopesgentlyas

slipoffslopes.

Illustration:



MEANDERS
Thisisapronouncedbendofariveroracutebendofariver.
CAUSESOFRIVERMEANDERS
(1)Coriolisforce

Riversmeanderfollowingtherotationoftheearth.Astheearthrotates,coriolisforceforces
riverstolosetheirnormaltrend.Thisgreatlyaffectsriversatthepoles.
(2)Obstaclesacrossriverchannels
Thepresenceofobstaclesofresistantrockoutcropsacrossariverchannelmayforcea
rivertomeanderasitmonouversitswaydownvalleyavoidingtheresistantoutcropof
rocks.
Obstaclesalongrivervalleysmayforceriverstomeanderintheiryouthfulstage,forcing
them todevelopinterlockingspursalongriverprofiles.
(3)Riverdeposition

Whentheangleoftheslopereducesfrom thesteepsurfacetoanundulatinglandscape,the
speedofthewaterintherivervalleyisgreatlyreducedandtherivermaybeforcedto
meanderinthe2ndand3rdstagesoftheriver.
TYPESOFMEANDERS
(1)In-grownincisedmeanders.

Theseareundercutmeanderscomposedofalternatingsteepsideswithundercutslopes
facinggentlesidesofslip-offslopes.



Theyoftendeveloponrocksofuniform resistancetoerosionwherethebaselevelfalls

gradually.Asaresultin-grownincisedmeandersareofasymmetricalprofile.(notuniform)

e.gR.MwachiNorthWestofMombasaandR.UmzimukuluandR.Ruizi.

(2)Entrenchedincisedmeanders
Thesearesteepsidedwithsymmetricalcrossprofile.
Itdevelopsonweakrockswherethebaselevelfallsquicklyasaresultofrapidvertical
incisionegR.Mangeni,R.Mtavuna,R.MkomaziandR.Mpangahaveentrenchedmeanders.
Intrenchedmeander(diagram).



OLDSTAGE/SENILE/LOWERCOURSEPLAINCOURSE
Characteristics
-ThevalleyisU-shapedwhichgaineditsshapefrom themiddlestage.
-Thegradientistotallyreduced.Hencetheriverisflowingsluggishly/slowly.
-Theriverisbraided.
-Riverbendsareverypronouncedandinfact,theriverischaracterizedbynumerous
meandersegonR.RuiziinMbarara.
-Thevalleyflooristotallycoveredwithalayerofsediments.

16.7FEATURESFORMED.
1.Floodplain.

Isalowlyingswampyplaincoveredwithalluvialdepositsofsands,silts,gravelandmuds.
Formation
Itsformationbeginsduringthematuritystage.Thewholevalleyfloorisultimatelywidened
bylateralerosionwhichisaffectedbymeandersmigratingdownstream.
Activedepositionbeginstotakeplaceduringmaturityandthewholevalleyflooris

ultimatelyaffectedasmeanderswonderacrossit.

Whentheageofmaturityisreached,theriverbeginstooverflowitsbanksanditdeposits
finesiltsandmudsonthevalleyfloor.Thisisthefinalstageintheformationofaflood
plain.



Diagram

ExamplesoffloodplainsareseenonR.Ruizi,Semuliki,NzoiaandNileinEgyptandSudan.
Characteristicfeaturesoffloodplain
1.RiverBraids

Therivercarriersaheavyloadsomeofwhichisdepositedonitsbed.Thismayproduce
moundswhichdividetheriverchannelintoseveralchannels.Whenthishappens,theriveris
saidtobebraided.
Diagram



2.Levees
Theserefertothepronouncedbanksofariverwhichdevelopontoafloodplain.
Theyareformedasaresultofariverbuildingupitsbanksbydepositingalluvium alongside
it.
Diagram

3.Deffered/postponedjunction
Thisoccurswhenthetributaryisunabletojointhemainriverbecauseoftheleveessothat
thejunctionispostponedegR.Yazoo,atributaryofR.Mississippiflowsforalongdistance
parallelstotheMississippiriverbeforeitisabletojoinit.
4.Ox-BowLakes

Theselakesareformedwherethereisanacutemeanderwithanarrowneckofland
separatingtwoconcavebankswhicharebeingundercut.
Theneckisultimatelycutthrough.Thisisalwaysacceleratedbyriverflooding.Deposition
beginstosealuptheendsofthecut-offtoform ox-bowlakes.
Stage1diagram

Stage2diagram



Stage3diagram

Note
Depositionalongtheconvexbanksincreasesaftertheformationoftheox-bowlake,the
riverbedandbanksaresteadilyraisedbythedepositionandultimatelytheriverliesabove
theleveloftheox-bowlake.

DELTAS

Adeltaisalargeflatlowlyingswampyplaincharacterizedbythepresenceofdeposited

material,distributaries,smalllakesandlagoonsandvegetation.

Adeltausuallyhasatriangularshapeformedatthemouthofariverasitentersaseaor
lakeorocean.
CONDITIONSFORTHEFORMATIONOFDELTAS.

Beforeadeltaisformed,thefollowingconditionsmustbemet:-



1.Activeverticalandlateralerosionintheuppercourseofarivertoprovideextensive
sedimentstobedepositedandform deltas.

2.Thecoastshouldbeshelteredpreferablytideless,allowingthedepositedmaterialsto
stayandpileup.

3.Theseaadjoiningthedeltashouldbeshallow,orelsetheloaddisappearsindeepwaters.

4.Thereshouldbenolargelakeintheriver’scoursetofilteroffthesediments.

5.Thereshouldbenostrongcurrentsrunningatrightanglestotheriver’smouth,washing
awaythesediments.

6.Thevelocityoftherivermustbetoolowastoallowdepositionintheriver’smouth.

7.Riversloadmustbedepositedfasterthancanberemovedbytheactionoftidesand
currents.

FORMATIONOFDELTAS
Alargeloadandbecauseoflowrivervelocity,isdepositedneartheriver’smouth.

Thereiscoagulationoffinematerialsmixingwithsaltyseawater.

Thedepositedmaterials/sedimentsblocktheexistingriverchannelscausingnew
distributariestoform andwiththegrowthofvegetation,distributariesareencouragedto
form.

Spitsandbarstogetherwithlagoonsareformed.

Lagoonsgetfilledwithsedimentsandbecomeswampy.

 Deltasthustakeasolidappearance.

Plantscolonisetheolder/upperdeltaanditsheighteventuallyraisedswamps
disappearleavingadrydelta.

 Olderpartsofthedeltaeventuallybecomepartofthefloodplain.



Diagramsillustratingformationofdeltas

TYPESOFDELTAS
1.Arcuatedeltas

Theseareformedofcoarseandfinesedimentssuchasgravelandsand.Theyare



triangularinshapeortheyhaveashapeofaninvertedconeandmanydistributerieseg.
R.NigerandNiledeltas.

2.EstuarineDeltas
Thesearebuiltbyriversdepositingmaterialinasubmergedrivermouth.Sandbanksare
formedwithseveraldistributerieswindingaroundthem.

TheytaketheshapeofanestuaryegR.CongobetweenBomaandBananaportsbeforeit
reachestheocean.
3.Bird’sfootdigitatedeltas

Theseareformedbyriverscarryingveryfinematerials/siltsintothewaterwherewave
energyistoolowtoremoveit.
Thereareafewlongdistributeriesboardedbyleveeseg.R.OmoinEthiopiaasitenters
LakeTurkana.
IMPORTANCEOFDELTAS


Disadvantages
Theymayhinderthedevelopmentofportsandharboursaswellasinlandtransport
becauseriverschannelsacrossthem areveryshallowduetocontinuoussilting.

Deltasoftenleadtofloodingofthelandscapeadjacenttothem.Asaresult,theymay
interferewithsettlement,constructionofroadsandrailwaysandmayencouragethespread
ofbilharziaandotherwaterborndiseases.

Question
(a)Distinguishbetweendeltasandestuaries.

(b)Accountfortheformationofdeltas.

16.9RIVERCAPTURE.
Istheprocesswherebyonerivercourseisdivertedintoasystem ofanadjoscentpowerful

riverwhichisabletoerodeintothevalleymorerapidlythanitsweakerneighbor.


