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ABSTRACT

The DabanBasin developedin a rapidly subsidinghalf grabenof the
Gulf of Aden rift system. It is filled with 2700 m of transitional to
continentalclastiedepositsof Middle Eoceneto Oligoceneage.Towardthe
top of the succession,perenniallakesedimentsinterfingerwith a thick delta
sequence.The basalportion of this deltasystemconsistsof conglomeratie
mouth-barsdepositedin shallow waterat the lacustrinemargin.Themiddle
andupperportions include stackedand horizontally laminatedsandstone
units, depositedat the lake margin as a terminal fan whieh was fed by
ephemeralstreamsduringaperiodofaridity. Themoutbbardeltawasavery
efficientdepositionalsystemwhich eonveyedsandsto thecentreof thelake.
In contrast, the terminal fan was dominatedby sheetflows and built up
mainly in the marginal areaof ihe lake, but run-off from rarelargestorms
transportedsandymaterial to tbe centreof the perennial lake. Sediment
supply and facies distribution in the delta complex were controlled by
climatic changesandby the asymmetricgeometryof Ihe basin that guided
the streamdrainage.
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RESUMEN

La cuencade Daban sedesarrollóenun semigrabenmuy subsidentedel
sistemaderift del GolfodeAdén. Serellenécon2700mdedepósitosclásticos
de transicióna continentalesde edadEocenoMedio a Oligoceno.Hacia el
techode la sucesiónlos sedimentosde lago perennese interdigitancon una
potentesecuenciadeltaica.Lapartebasaldeestesistemadeltaicoconsisteen
barrasde desembocaduraconglomeráticasdepositadasen aguassomerasdel
margenlacustre.Las porcionesmediay superiorincluyen apilamientosde
unidadesarenosascon laminación horizontal, depositadasen el margen
lacustreen formade un abanicoterminal alimentadopor corrientesefímeras
duranteun periodode aridez.El delta de barrasde desembocaduraera un
sistemamuy eficaz quetransportabaarenashastael centrodel lago. Porel
contrario, el abanico terminal estabadominado por flujo laminaresy se
construíasobretodo en el áreamarginal del lago, pero la escorrentíade
grandes,aunqueraras, tormentastransportabamaterial al Centro del lago
perenne.El suministrodesedimentoy la distribucióndefaciesenel complejo
deltaico estabancontroladaspor cambios climáticos y por la morfología
asimétricade la cuencaqueguiabalascorrientesde drenaje.

Palabras clave: SomalíaNorte, abanicoterminal,deltadegranogrueso,
semigraben

INTRODUCTION

Extensiveresearchon marineandlacustrinecoarsegraineddeltasandfan
deltashasdemonstratedthat depositionis controlledby many factorssuchas
tectonicsetting,basinmargingradient,eustaticsea-levelchanges,wave and
tide currents,andfluvial clasticsupply(Ethridge& Wescott,1984;Dunne&
Hempton, 1984;McPhersoneta!., ws¡; INemee& Steel, 1988; Massari&
Colella, 1988; Wood & Ethridge, 1988; Ito, 1989; Nemec, 1990; Postma,
1990; Billi eta!., 1991).

Deltas and fan deltas progradinginto small and shallow lakes are not
significantly reworkedby wavesandtides,ratherthey aremostly influenced
by lakelevelchangesrelatedto climatic fluctuationsandtectonicmovements.

Lacustrinedeltasandfandeltasarefrequently foundin rift basinsettings
and the influence of boundaryfaults on fluvial drainagepattem,sediment
supply and lake morphology is reflected in their architectureand facies
distribution (Link & Osborne,1978; Dunne& Hempton, l984; Frostick &
Reid, 1987;Kazanci,1988;Leeder¿aol.,1988;Anadón¿aal., 1989;Cavazza,
1989; Gawthorpe& Colella, 1990).Rift basinshouldersusuallyarenot the
major sourceof sedimentsbecausethe crestsof tilted faultedblocks act as
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barriersto fluvial drainage;the fault scarpfansarethereforegenerallysmall
(Dunne & Hempton, 1984; Frostick & Reid, 1987; Anadón et ¿¡1., 1989;
Gawthorpe& Colella. 1990). Major supply of sedimentsto rift basins is
carriedby theaxial drainage(i. e.parallelto the masterfaults) andby rivers
coming from hanging-walldip-slopesfacingthe boundaryfaults (Dunne&
Hempton,1984;Frostick& Reid,1987;Leedereta!., 1988;Flint eta!., 1989).

Lake water levels are sensitiveto climatic fluctuations and changesin
basingeometrycausedby tectonicmovements.Thesefluctuationscomplicate
the facies relationshipof lacustrinedeltasandfan deltas.

River regimesreactto climatic conditions.Lacustrinedeltasystemsmay
receivebugequantitiesof sedimentstransportedeitherby perennialrivers or
by ephemeralstreams.

The aim of this paper is to analyzethe developmentof a lacustrine
delta systemin the Daban rift basin, located on the northern Somalia
continentalmargin. The lower portion of the delta containscoarsegrained
mouthbarsequences,while the middle anduppersectionsare composedof
thick, stackedsandstoneunits with sedimentaryfeaturestypical of terminal
fans. Tenninal fans are lobate topographicforms buiR up by ephemeral
streamsin which the water dischargeis progressivelyreduceddown fan
by evaporationandinfiltration. Rivers that build terminal fansdo not erode
in their lower reaches,but rather deposit sands,dominated by parallel
laminationduring sheetfloods (Mukerji, 1976;Friend, 1979;Parkasheta!.,
1983).

The toeof theterminalfanof the DabanBasinprogradedinto aperennial
lake and,for this reason,differs from other terminalfan (cf. Mukerji, 1976;
Friend, 1978; Parkasheta!., 1983; Tunbridge,1984) which endin alluvial
plains or playas.

REGIONAL SETTJNG

TheDabanBasinwasrapidly subsidingandactiveduring the openingof
theGulf of Aden. Thelatterlinks (Fig. 1) theEastAfricanrift andtheRedSea
with theCarlsbergridgein theNW IndianOcean(Lauglitoneta!., 1970).Ihe
Gulf of Adenis ayoung oceaniebasinformedfrom the breakupof theAfro-
Arabiancontinentalblock andthe north-eastwarddrift of theArabiaplate.It
wasformedin the eastemterminationof the «CentralAfrica Lineament»,a
belí of crustalweaknesswhich runsfromtheGuineaGu1fto theIndianOcean
(Cornacchia& Dars, 1983; Abbateeta!., 1986).

During the initial stageof the Gulf of Adenrifting «en¿cUelen»WNW
fractures and rapidly subsiding basins were formed and active clastic
sedimentationcommenced.Thesebasinswerelocatedon the Somalianand
Arabiancontinentalmargins(Fig. 1) (Beydoun,1970;Abbate¿a al., 1986)
andreceivedclastiesupply from the adjacentuplifting blocks.
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Hg. l—Map showinglocationof Oligo-Miocenebasins(stippled)in the SomaliaandArabia
continentalmarginsthatwereformedduringtheGulf of Adenrifting. Insert:outline of theRed
Sea,EastAfrica Rift, Golf of Aden andIndianOceanCarlsbergRidge system.

Ng. 1.. Mapa de situación de las cuencasOligo-Miocénicas(ptmteado)en los márgenes
continentalesdeSomalíay Arabiaformadasduranteci rifting delGolfo deAdén.Enel recuadro,
trazadodelMar Rojo,Rift deAfrica Oriental,Golfo de Adény sistemadecrestadeCarlsberg
del Océanoíndico.

THE DABAN BASIN

The DabanBasinbelongsto the Gulf of Adenrift systemandis located
on theNorthernSomaliacontinentalmargin25km SE of Berbera(Fig.1). It
is a half-grabenstructurefilled with 2700m of Middle Eoceneto Oligocene
predominantlyclastiedeposits.Themasterfault is locatedalongthesouthern
margin of the basin and dips northward (Fig. 2). The basin is boundedby
Mesozoje to Early Tertiary shallow marine limestonesand continental
sandstonesthat rest unconformably on Precambrianto Early Paleozoic
basement.

TIte DabanBasiniselongatedin anE-W direction(Fig.2) andis 20 to 40
km wide (Hunt, 1960; Bruni et al., 1987).Basinfilí depositsform a broad
synciineandrestconfonnablyon theMiddleEoceneTalehEvaporites.The
northem Iimb has a gentle soutl¡em dip, while the bedsof the southern
margin havea steeperdip andare truncatedby the DagahShabele(leopard
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Hg. 2—Geologíasimplificadadela cuencadeDaban(modificadodeHunt, 1960y Bruni etal.,
1987).

stone)fault zonewhich placesthem againsttheMesozoicandtIte basernent
rocks(Fig. 2). Ihis fracture is tIte surfaceexpressionof tIte masterborder
fault.

TIte basin liii gradesupwardftom transitionalto continentalsediments
(Macfadyen,1933;Abbateeta!., 1983; Sagrieta!., 1989).PromtIte bottom
of tIte sequenceupwardsix sedimentaryenvironmentsaredistinguished(Fig.
3): restrictedIagoon, marinedelta, lagoon, alluvial plain, ephemeral,and
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Fig. 2—Simplified geologyof the DabanBasin(modified from Hwit, 1960 andBruni et al.,
1987).
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Hg. 3—Schematicstratigraphyof theDabanBasicfil.
Hg. 3—Estratigrafíaesquemáticadel rellenode la cuencadeDaban.

perennial lake facies. The latter sItows a lateral transition into a thick
lacustrinedeltasequence(Fig. 4).

After tIte depositionof the Middle-Late Bocenesediments,during the
regressionthat affectedtIte wItole Somali-Arabiancontinentalblock, the
Daban areawas cut off from tIte seaand Oligocenefluvial and lacustrine
depositstIten filled tIte basin(Abbateet al., 1983;Sagrieta!., 1989).During
thiscontinentalepisodetehDabanBasinwasawell developedItalf grabenfed
by streamswitIt clastiesderivedfromfaultedblocksoftIte Somaliescarpment.
At theendof tIte Oligocenethesedimentsweredeformedandunconformably
overlainby PlioceneBoulder Bedsfanglomeratesderivedfrom tIte Somali
Plateauwhich wasrising to tIte soutIt.

FACIESASSOCIATION IN THE LACUSTRINEDELTA SYSTEM

The sedimentsof theperenniallake (900m thick) are greensiltstonesand
sandstoneswitIt chalkylimestoneandmarístoneinterbeds,tItat containfresh
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Fig. 4—Rosediagramsofpaleocurrentdirectionsandgeneralizedstratigraphicsectionsthrough
theperenniallake anddeltasystemsequencesin theDabanBasin.Dashedlines indicatesome
keyhedscorrelations.Capital lettersindicatethepositionof te sedituentologicallogs reported
in Figs. 5 and8.

Fig. 4—Diagramasen rosa de las direccionesde paleocorrientesy cortes estratigráficos
generalizadosdelassecuenciasdelagoperenney del sistemadeltaicodela cuencadeDaban.
Las líneasdiscontinuasindican las correlacionesde algunascapasclave.Letrasmayúsculas:
posiciónde los perfilesdelas Figs 5 y 8.

waterfishesof Oligoceneage(Van Couvering,1982),gastropods,ostracods
and silicified trees (Macfadyen, 1933). TIte perenniallake depositsgrade
westwardinto a thick deltasequence(Fig. 4) composedof conglomerates,
sandstones,siltstonesandnodularfresh-waterlimestones.

TIte lowermostpartof deltasystemis coveredby PlioceneBoulderBeds
fanglomeratesaud Quaternarydeposits (Hg. 2). TIte middle and upper
portionsareparticularly well exposed.

In many casesthick bedsof chalky limestone,sandstoneandtuff canbe
visually tracedfromthelacustrineto thedeltasequences(Fig. 4) (Hunt, 1960;
Bruni eta!., 1987).

The exposeddeltasuccessioncanbe divided in two parts: (a) a coarse
grainedmouth-bardelta,overlainby (b) a thick sandstoneunitsof a terminal
fan (Hg. 4).

Coarsegrainedmouth-bardelta.TIte mouth-bardeltasuccession,250
m thick, consistsof upwardtbickening and coarseningsequences,ranging
from 5to 10 m thick. EacItsequenceiscomposedof threemain facies,which
are,from bottom to top(Fig. 5, log A):

1. Oreensiltstoneaud maristonewave rippled, crossnr horizontally
laminated,which are locally intenselybioturbated,weredepositedin mouth
bar-front, interdistributaryand interlobeponds.Nodular, massiveor fineíy
horizontal laminated fresh water limestonesare locally interbeddedwith
thesefine grainedsedimentsaud representmarginallake depositsin areas
shelteredfrom a continunusinflux of teaigenousdetritus.

2. Coarsesandstonebeds,varying in thicknessfrom SOto100 cm.This
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Fig. 5—Sedimentologicallogs of ti-te coarsegrainedmouíh bardelta in the proximal (A) and
distal(H) areas.For stratigraphicpositionof thelogs seeFig.4. 1: siltstones;2: sandstones;3:
conglomerates;4: marís;5: limestonesandchertylimestones;6: massive;7: cross-bedding;8:
troughcross-bedding;9: horizontallamination; 10: waveripples; II: nodularbeds;12: burrows.

Fig. 5—Perfil sedisnentológicodel delta debarrasde desembocaduraconglomeráticasenlas
áreasproximales(A) y distales(E). Ver la Hg. 4 para la situaciónestratigráfica. 1: liniolitas;
2; areniscas;3; conglomerados;4: margas; 5: calizas y calizas con sílex; 6: masivo; 7:
estratificacióncruzada;8: estratificacióncruzadnensurco;9: laminaciónhorizontal;10: ripples
deoscilación;11: capasnodulares;12: bioturbación.

80
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faciesis characterizedby troughaudplanarcrossstratificationandlocally by

horizontallaminations.SmaIlwaveripplesarepresentat tIte topof sornebeds.
This facies is interpretedasproximal moutIt-bardeposits.

3. Coarsegrained,clastsupportedconglomeratesin beds 1-5 m tItick
(Fig. 6).TItey arepoorly to rnoderateíysortedwith asandymatrix.Clastsare
welI rounded,imbricatedandtIteir maximumsizereaches50 cm. Theyare
derivedfrom the Mesozoic to Eocenelimestonesand from tIte basement.
Cíastimbrications,wherepresent,givescatteredpaleocurrentdirectionswith
main flows directedtowardstIte E and5 (Fig. 4).Bedshavea lenticularshape
asidgeneralíyerosionalbases.They aremassive,normalasidreversegraded,
or trough cross stratified. TIte foresetsmeet tIte basalerosional surface
sangentially.Takentogether,tIte sedimentarystructuresof this facies are
indicativoof tractionaldepositionby strongcurrents.The scouredbasesand
tIte lenticular broad geometryof tIte beds suggestdeposition in shallow
distributarychannelsat tIte top of mouthbarsequences.

Towardsthe centreof tIte lake tIte mouthbarsuccessiongradesinto fine
to coarsegreensandstoneswithhorizontalorcrosslaminationsandcontaining
clay clasts,or into fine sandstoneswith currentripples (Fig. 5, Log B). TIte
sandstonesare interbeddedwitIt lacustrinesedimentsconsisting of green
siltstones,freshwaterlimestonesandmarís.TIte sandstonesoccurasisolated
bedsor arearrangedin thickeningandcoarseningupwardsequences(Fig. ‘7)
representingdistalmouthbardeposits.High concentrationofbedloadsedimení
may Itavepermitted traction currentsto extesiddown tIte delta front for a
greaterdistancefrito tIte centreof the lake.

Terminal fan. TIte upper 600 m of tIte deltasystemis characterizedby
thick stackedsandstoneunitsseparatedbyinterbedsof siltstonesasidlimestones
(Fig. 8, Log C). TIte foílowing tItree faciesaredistinguished.

1. The sandstonefaciesconsistsof very thick units (up to 30 m, Fig. 9)
wItich are laterally continuousandhavebasalsurfacesthat arenearly planar
or locally slightly erosive. Imbricated conglomeratesare locally presentin
pocketsat tIte baseof tIte slightly erosivebcds.

TIte sandstoneis red or brown andis mediumto coarsegrained.Angular
intraformational clasts,composedof noduiar cherty limestonesasid green
siltstones,arecommon.Lensesof conglomeratesare rarely found insidetIte
units.Where presentthey are imbricatedor show clustering.

Horizontal planar laminationsare tIte dorninant sedimentarystructure
(Fig. 8, Log C). Plane-laminatedunitsare localíy cappedby crosslaminated
fine sandstones.DisIt andfluid escapestructuresasidsoftsedimentconvolutions
Itavebeenfound.TIte topof the unít show intenseredpedogenicalterations
androotlet horizons.

TIte diffuse horizontallaminationsuggeststhat tIte thick sandstonebeds
were depositedby heavily ladensbeetfloods (Hogg, 1982; Parkasha a!.,
1983; Harvey, 1984;Tnnbridge, 1984).
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Hg. 6—Upperportion of acoarsegrainedmouth bar sequence,composedof cross-laminated
sandstonesandconglomerates.
Fig. 6—Partesuperiordeunasecuenciadebarradedesembocaduradegranogruesoconstituida
porareniscasconlaminacióncruzaday conglomerados.

PaleocurrentdataisidicateN asidNW sourcesfor the sediments(Fig. 4).
2. Beds,1-3 mthick, of siltstonesandmudstonesareinterbeddedwithisi

tIte thick sandstoneunits.Theyaregenerallymassiveandintenselybioturbated,
altItou.ghhorizontalasidripple crosslamisiationsarepresesitin somesiltstone
layers.

TItesesedimentsweredepositedunderlow water energyconditions,by
episodiccurresitsintointerlobeposidsor duringperiodsof little coarseclastic
supply.

3. Limestonebedsare locally associatedwitIt siltstosiesasid mudstones
horizosis.They consistof siodular,massiveor finely horizontal laminated
chalky bedscositainisigbrown cherty lenses,ostracods,fresIt water fishes,
algalremainsandsilicified treetrunks.Locally, mudcracks,waveripplesasid
rootsof aquaticplantsItavebeenfound.Thesecalcareoussedimentsrepresent
lake margindepositslaid dowsi in pondsprotectedfrom detrital supply.

TowardstIte lake centrethe horizontaiiylaminated,tItick sandstonepass
into mudstone,limestoneandmarí(Fig. 8,Log D) orgradelaterallyisito afew
thin, isolatedbedsof parallellaminatedfine sandstoneasidgradedsandstosie
layers with well developedBoumasubdivisiosi(Fig. 10), up to 1 m thick.
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Fig. 7—Sanéstonebedsarrangedin thickeningupwardsequencesinterbeddedwith martsand
siltstonesdepositedin the distalportion of the mouthbar.

Hg. 7—Capasde areniscadispuestasensecuenciasestratocrecientesintercaladascon margas
y limolitas,depositadasenla partedistalde la barradedesembocadura.

Thesesandstoneunits representtIte distal depositsof tIte terminal fan tItat
episodicallyreacItedtIte centralportion of the lake.

A well exposedsandstosiebedcanbe foltowed for about 10km from tIte
terminalfan isito tIte centralpartof tIte lake (Fig. II). Near tIte sItoretItis bed
is 10 m thick and cosisists of horizontally laminated, medium to coarse
sandstones.It thins abrupily4 km downcurrentamIgradesinto a 2 m thick
horizontally laminated,fine sandstonebed,which in tum tItins to onemeter
of gradedsandstone.Ihis gradedturbiditebedcanbefollowed for 6kmto tIte
centralpart of tIte lake andit maisitainsconstanttIticksiessandsedimentary
features.

DEPOSITIONAL MODEL AND PALAEOGEOGRAPHY

The Dabanhalf graben,locatedisi a arid zone,providesa good example
of tIte tectosiicand climatic controisthat influencetIte depositionof a delta
systemprogradisiginto a perenniallake.

The asymmetryof the half graben,bousidedto the southby the Dagah
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Fig. 8—Sedinientologicallogs of the stackedthick sandstoneunitsof the terminal fan (Ci and
fine sedimentsof the central lake with isolatedsandstonebeds (D). The latter are the
downcurrentequivalentofsornethick sandstoneunitsof theterminalfan.Thebedswith asterisk
arecoaelatedthroughthebasin(seeFiglí).For stratigraphicpositionof thelogsseeFig.4.1:
mudstones;2: sandstones;3: limestones;4: ruarís;5: siltstones; 6: horizontal lamination; 7:
convolute lamination; 8: cross-bedding;9: roots andpaleosoJs;10: imbricated pebbies;11:
sandstoneswith Bournasequences;12: massivebed.

Hg. 8—Perfil sedimentológicodelas unidadesapiladasdeareniscadelabanicoterminal (C) y
los sedimentosfinos de centrodel lago concapasaisladasde arenisca(Di. Lasúltimas sonel
equivalentecorriente abajode algunasde las potentesunidadesde areniscasdel abanico
terminal. Las capascon asteriscosse correlacionanen toda la cuenca(ver Fig. 11). Parala
situación estratigráficade los perfiles, véasela Fig. 4. 1: hititas; 2: areniscas;3: calizas;4:
margas;5: limolitas; 6: laminaciónhorizontal; 7: laminacióncontorsionada(convolute); 8:
estratificacióncruzada; 9: raícesy paleosuelos;10: cantos imbricados; II: areniscascon
secuenciasdeBouma; 12: capamasiva.
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Fig. 9—Unidadpotentedeareniscasconlaminaciónhorizontaly baseplanadelabanicotenninal
decansandosobrelisnolitas lacustres.

Shabelemasterfault (Fig. 13),controlledtIte cíasticsupplyinto theperesinial
lake. In the Daban Basin sparseclastie supply (only few calcareoussUde
blocks) camef’rom tIte masterfault escarpment.TItis agreeswith previous
reportsfrom similarrift basins.(e.g.Cohenetal., 1986;Frostik& Reid, 1987;
Leedereta?, 1988;Anadóneta!., 1989;Cavazza,1989).On tIte contrary, as
indicatedby paleocurrentdata(Fig. 4), tIte main supply of coarsematerial
camefrom the hasiging-walIdip slopefacisig tIte major boundaryfault and
from the westemaxial i-ivers.

TIte developmentof tIte deltacomplexoccurredduring thefinal stagesof
fiuisig of tIte DabanBasinandwasprecededby importantverticalmovements
(Abbate eta!., 1986). TIte depositionstartedwitb tIte cosiglomeraticmouth
bar sequencesandtIte coarsematerial was transponedby relatively steep
streamsflowisig downtIte Itanging wall rampof the episodicallyactiveIta]f
grabenandfrom axial streamsflowisig alosigthe baseof active fault scarps
(Fig. 13 A).

TIte ItigIt sedimesitsupply and Ihe low gradientof the lake margins
favoured the formation of mouth-barsinstead of Gilbertian foreset beds
(Dunsie & Hempton,1984).

Fig. 9—Horizontallylaminatedthick sandstoneunit with planarbasalsurfaceof theterminal
fan restingon top of lacustrinesiltstones.
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Fig. 10—Gradedsandstonebedinterlayeredin thecentrallakedeposits.Thisbedcanbevisually
followed for about 10 km and gradesupcurrent into a 10 m thick horizontal.ly laminated
sandstoneunitsof theterminal fan sequence(seeFig. 11).

Fig. lO—Capade areniscasgranoclasificadasinterest.radficadaenlos depósitosde centrode
lago. Estacapasepuedeseguirvisualmentealrededorde 10kmy pasa,corrientearriba, a una
unidadde lO m deespesorde areniscaslaminadashorizontalmentedela secuenciade abanico
terminal (ver Fig. II).

The mouth-bardeltawas avery efficient depositiosialsystem,asid it was
evencapableof transportingsandto thecentral areaof theperesiniallake. The
resultisaseriesof isolatedbedsandcoarseningandtItickeningupwarddistal
mouth bar sequesices.

With time, the topograpItywas smootIted,the river gradientsdecreased
asid the draisiagebasisiswidesied.The resulting streamscarried finer grain

asidonly sandsand no gravelsweretrasisportedto tIte lake margin.At
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Hg. 1 1—Correlationthroughthe basin of a thick sandstoneunit of the terminal fan,passing
downcurrentinto agradedsanóstonebedin thecentreof thelake. Thesamebedis reproduced
in the sedimentologicallog of Fig. 8.

Fig. 11—Correlacióna travésde la cuencade una unidadgruesade areniscasdel abanico
terminal,quepasacorrienteabajoaunacapadeareniscasgranoclasificadasenelcentrodellago.
La mismacapase reproduceenel perfil sedimentológicode la Fig. 8.
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Fig. 12—Modernhorizontallylaminatedsandsof theKalajabterminal fan,nearBerbera.
Fig. 12—Arenaslaminadasmodernasdelabanicoterminalde Kalajab,cercadeBerbera.
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tIte sametime, a period of aridity affected tIte Daban areaasid the fluvial
regimewasreduceddrastically.TIte deltasystemwastIten fedby ephemeral
streamswhich,during floods,lost theirwaterdowsistreamby evaporationand
infiltration. Towards the lower pan of the streamsthe increasinglyladen
sedimentcurrentswerenot ableto cut cItanneis.RatIter,streamsspreadout
assheetsoverwideareasanddepositedterminalfans(Mukerji, 1976;Friend,
1978;Parkasheta?., 1983;Ori, 1986; Olsen,1987).In this fashion,smootIt,
wide lobesof horizontallaminatedsandsweredepositedby sheetflows atthe
esidof tIte poorly inciseddistributarycItannelsoftheephemeralfluvial system
in thefiat coastalareaof tIte Dabanlake (Fig. 13B).

TIte terminal fan of tIte Daban Basin was a low efficiesicy sediment
transport system. The majority of the clasts were dumped as tItick
horizontally lamisiatedsandstoneunits at the latemargincausingtIte central
lacustrinezoneto be starvedof coarsesediment(Fig. 8, Log. D). Only very
few flood eventsconídby-passtIte termina]fanlobesand contir¡ue to reacb
tIte lake centreashypopycnalflows. Theseconcentratedflows werediluted
andbecameturbulentcurrents,capableof carryingcoarsesedimentsto tIte
lakecentrewhererareturbidite sandstonesinterbedwith lacustrinemarísand
shales.

Near Berbera,a modernanalogof a terminal fan is representedby tIte
Kalajabfluvial systemthat crossestIte NW marginof theDabanBasin(Fig.
2).TIteKalajabephemeralstreamoriginatesat tIteedgeof Somaliplateauand,
emergingftomtItefontItilís of tIte northernSomaliescarpment,spreadson tIte
Berberacoastalplain.

On tIte SomaliplateautIte averageannualram falí is430mm/year(Sheikh
area)whereastheBerberacoastalplain is an arid regionwith only a tentIt of
te ram falí (45 mm/year,Hunt, 1960).TIte Kalajab streamlosesmostof its
dischargein tIte dry coastalplain anddividesinto fiat distributarychannelsto
give rise to a terminal fan (Fig. 2). Downstream,tIte individual distributary
cItanneisgraduallydisappearby merging at tIte toe of tIte fan. TIte resulting
sandydepositsof tIte Kalajab terminaltan sItow horizontallamination(Fig.
12) (Billi & Tacconi,1983),wbicIt resembletIte thick sandstoneunits (facies
1) of tIte ancientlacustrineterminal fan.

SUMMARY

The Daban half graben gaye rise to a rapidly subsiding basin tItat
developedduring tIte rifting of tIte Golf of Aden which culmisiated in
continentalfrag-mentationaudformation of a narrowoceanicbasin.

In tIteLateOligocene.during tIte lastpItaseof tIte filling of tIte basin,huge
clasticsupplybuilt up thick deltasequenceat the NW marginof a perennial
lake.
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A
Fig. 1 3—Palaeogeographicreconstructionsof the Daban Hasinduring the depositionof the
lacustrinedelta system. (A) Developmentof the coarsegraineddelta with deposition of
conglomeraticmouthbarsatte laketnarginandarenaceousdistalmouthbarsatthe lakecentre.
Thedeltawasmainly fed by streamsflowing parallelto themasterfault. (B) Developmentof
theterminalfanfed by ephemeralstreamsduringaperiodof aridity. Depositionof horizontally
laminatedsaudlobesin thefiat coastalareaof thelake andrareturbiditesandstonebedsin the
lake centre.
Fig. 13.—Reconstruccionespaleogeográficasde la cuencade Dabanduranteel depósitodel
sistemadeltaicolacustre.(A) Desarrollodeun deltadegranogruesocondepósitodebarrasde
desembocaduraconglomeráticasenel margendellagoy barrasarenosasdistalesenel centrodel
lago. El deltase alimentabaprincipalmenteporcorrientesquefluían paralelamenteala falla
principal. (B) Desarrollodel abanicoterminalalimentadoporcorrientesefímerasduranteun
períododearidez.Depositodelóbulosdeareniscasconlaminaciónhorizontalenel áreacostera
planadel lagoy derarascapasde areniscasturbidíticasen el centredel lago.

N
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The abundantclastic supply, the sItallow water and weak lake currents
causedtIte formation of conglomeraticmouth barsat tIte baseof tIte delta
system(Fig. 13 A).

A periodof aridity that affectedthe Dabanareaduring thelaterstagesof
tlie basin fifling drastically changedtIte fluvial regirne.Ephemera]streams
producedaterminal fan systemat the lake margin (Fig. 13 B).

TIte asymmetricgeometryof tIte DabanItalf graben(Fig. 13) controlled
the clastic inflow andthe deltasystemwasfedby an axial drainageaudby
streamsflowing dowsi tIte nortItemItanging-wall rampof tIte Dabanbasin.
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