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1ie,r' rozÀ: Tortoni:rn. l:orcl:rnd brsin, l:.rcies anrh sis. Tr.rns-

rrcssirc pulses, Sourhern Sp.rin.

nloaa The Cu:rcl;rìqui!if iorchnd b.ì5in,loc,rred betseen rhc
lbcrirn b:rsenrent norths,rrd .rnd the Bctic orc:cn to the Sourh, rcprc'
scnts rhc scstcln sector oi rIe crr'1ìcr foledeep basìn of rLe Betic Cor
clìllcra. Along the nonheln forol.rnrl nrirsin, rhc scdìmcnrarr fillol rlìs
b.*in includes r Tont'li.rr B.rs.rl î'.rns:rl*sir.c Comple\ [lTC). !onì-
posed of fn e ìntcrnrì sequerrccs bounded bl rrrnssrcssn c surirccs. T\\'o
nr.rin p.rns.rre disringuishetl r'ithin c.rch scquence: the lo\\'er tr,ìnsgres-

sive hg Jeposrts. :rnd rhe uppel srillsr.rrr<1/plogrrdine sedinlcnts. Three
tìcies rssoci,rtions rere ilistintuishcci sirhin this srmrigraphic succc:-

ri,,n along rhe centnl secror of rhis b.rsin mrLgin: uniossiliicrous con'
gìc'meratcs :nd co.rrse-grrincd srndr (,\), iossililirous conglonrcntcs
rnd corrsc-gr:rined s.rnds (lj), rnd \.cllo\ mcdium-coarse-srrincd los-
siliferous s:rnds (C1. A ti'u'1h i.rrìcs rssorìrr;,ln (D: blue silrl m.rLlsrolcr
:rnd sh.rles) or erlies rhe BTC. l)eposirs <,i rllur i;rl redimenrs li.rcies .r+
socirrìon A) .rnd shrllon'nr.rrincrfortshore sedjmenrs (frcies ìssoci,r-

riorr C), r'ere recurrenrlv intcrmptcd b; trensgrcssne pulses (trcìes rs-
soci;uiors B and C). Evcl pulse is recorJc.l bv en crosionrl, trrcnrccì
srndy conglomcrrte brr l iLh bivrrller (Osrrc;drc. 

^ogrozo,r), 
b:ìl,rn;ds.

g:Lsrropods and othcr m.rline biochsts or rheiL transgressile equii.lcnts,
The l.rreral frcìes cl.rnges ìn erch inJ;r'ìclurl scquence of rhe BTC .rrc
reìrted ro: (l) rhe ìnlhrcncc on thc norrhcrn iorehnd rrrrgin o1 thc
tecronìc.rctivirr of rhe sourhcrn t'rt,cenic nrrgin; (l) rhe p:rl.reo.elici
lblnred br irreguhririe! ol rhe s!b5rrlc \ìrich conrrols thc scdinr,rrr
dispers.rl: and (i) rhc eloìLìtion shres ot the scdirìent:rrv s|stems.

Rrarv,rrto. Il b:rcìno di rr.rnioss.r del cu.rdrlquirir. situ.rro rr,r il
cr.rrrnc Iberico.r nord c lÌ,x,gcnc Berico.ì :ud, r.rpprc.cnt.r h polzi,,nc
occidenmle di unr rv.rnloss.r piir .rnric:r cl<lh Cordiglierr Bericr. Lunto
il nurgine sertentlion.rl. (lcllì!iniùs,1, il colnr.rmenro sedinrcnt;uio
conprendc un Complc\so Trrsgr!ssi\ o Brsrlc (BTC) di età tolroniLrn.r.

chc ò composto cl: cinque scquenzc rlelinritrte dr superfici tr.rsgrcssivc.

lnrro cìascuna scqucuz-,r si possono Llisringuerc duc parri: ì rleposiLi dcl

Írìtro rresgre!si!o ini!.rìore e,:l isedinìenri dcl rr'rtto supc'-io'-e rt,rzio-
nrrìo o rrasgressìrt. Sono srrte clirtintc rre,rssocirzioni di ircics cnrrrr

queui iùcce!s;one srritigraiica lungo il sr:ttolc cenrr.rle del marqine di
b.tcino: concìomer.ìri non t,,ssilifcli c'ttrbic grossol.rne (,\), conrlo-
nrer.li iossiliieri e sabb;e grossol.rlc (1.]),,: s.rbbie iossiliiere gi.llhsrre
.t gr'.rn,r nedir o grossol.rn.r (C). Unr qu.rn;r.rrsocirzione di hcjes (D:
nr,rlne sìltose bìu,rsre e rrgìlììti) ricopre il Bl'C. Depositi rlluvionrli
(f.rcics A) c seclnnenri nurinì di .rcquc blssc c cli spirggia cstcrna (ir-
cjcs C), iurono rìpetutarrenre inrcrrrotri Ll.r cventi trrsgressivì (ircies
lJ c C). Osni crcnro ò docuncnt,rro cl,r Lrn.r trrnr cIoirr con conglo
nìef.ìt;siìbbiosiccnren!.rticonbiv;hi(t)strciil,rc,lsosrorroa).balanidi.
,.r,ìircr()podi cd rlrri bìocl:rsri mlini o dri lorr) cquir.llcnri trasgressivi.

Icrnrbi.rnenti hrerrìi di l3cics in ogni \ingolì sequenza dell:r BTC so

no (onncssi r: (l) ì: rctt<,nice ìn erto rul rrr.rrgine dell'orogeDo posi(,
.r sùdi (l) il p.rleoriliero dcl subsrl,ro che conrÍolh h dnpersionc dci
sedinrenri: (i) lo sr.rdio cvolutnt dci 'istrni :edinrent.rri.

Introduclion

Along the norrhcrn foreliÌnd mrrgin of the Gua
clirlquir,ìr Brsin, S-S\V Spain (Fiu. 1), the Neogene record
irrcludes divcrsc facies overlying thc forcland substrate.
Because of thc complex internrl architccture of these

facics, thcl have been arrangcd into the Basal Transgres

sivc Complex (BTC). The facics irre nrainlv clastic, de-
posited in continental (alluvial/flu lial), corstal (beach and

frn dclt;rs), and platfornr (sh:rllorv nrrrrine) enlironmcnts.
Dar:r about rhe geometq,, internll configuration, iìcies
iìrrîngements, and biostratigraphy of the BTC are scarce,

bcing mrinll'focused in the rvestern/centrrl sectors ol rhe

basin (Civis er al. 1987 xnd 199.{; Brcctr & Pcndón 1999;

Pendón et xl. 2001i Ruiz fi al. 200I ),
Study of the BTC is of interest for several rea-

sons: (.1) The BTC providcs :ur ipproàch to the Betic
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realnr irnd Atlantic Mediterrrnc:rn rel:rtions cluring the

N'ljocenc. Thc rcgion is,r kcv for-est;rblishing biostr.rti-
graphic scirles using planhronìc fol-:rrlinifers lnd c,rlcrre

ous n,rnnoplenkton (Per-conis 1972; Sicr.ro 1935e encl l::

Flores 1985). (b) An:rly'sis delinrits co,rst:rl ìnteriìctions

in thc BTC involving distinct slsterns of scdinrenr sup-

ply:rnd scdìnent dispersion. (c) Pcnolcum erpìorirtiort

Loc:rtion oi rhe CLr.rcì.ilquì' ir b,rsin r nhin LIre contcrt ol rhe IJctic Cordillrr r

n,rrgin, rnd the rc*ulLrnr sub'idtnce .r!o rg rhc fr,rcl.,rrLl tr,r'in '.ùfo\. l]ll
(.\l. l l,nrsring.rnd olisro'rronres tlispl,rctntnr. southcr n

in 1950- 19/C ìdentiiied impor t:rnt grrs shon s l'ithin thcsc

f:rcies (Pt'tconig & M.rrtínez-Díez J977).

ln rhis peper, the str:rrìgr-aphic, sccìinentoloqical.

lnd pel,reontologiciÌ fcìtr-rri's of this unit tre inal)'scd to

csrxblish the origin rnd elolutioll oi the B'l C aiong the

C,rntillanr l.or.,r del Río trilnsccr iù the ncighbourhood of
Vilhnuclr del Rio I N{ìrr;rs, in Sevilla Province (lìg. 2)
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on the centlal iorelrnd nrrrrgin of the Gurdalquir'ìr Br-
sin. The purpose of this nork is to conrribure in dlls'-
ing the u,holc pimr.rre of rhe IITC, s'hich is thc inrmedi-
are conscquencc of thc end of thc tcctonisn'ì in tlre Betic
Cordillera. Thc relsons for the lateral facies lariations
in thc BTC..e also arìalvsed. Fhallr', thc inrplicrtions
of all of this xrc vxlid for the undcrst:rnding of basins oi
rhe slme styie.

Regional Setting

The Neogenc Guedalquivir Basin is an elongated
depressìon locatcd in southern Spain (Fìg. 1A). Its ge-

ological history, cìoscly related to the e\olution ol the
nrirjor units of the Betic Cordillcrr, is controlled bl its

location between the Iberian basenrent to thc north iìnd

rhe Beric orogcn ro the south and southcrst (Fig. lB).
Subsidence events on the foreland margin caused b1 thc
thrusting of the Intcrnal Zones hevc pllid e nrajor rolc.

The Betic Cordilìera, u,hich is thc *'estcrn portion
of thc Mediterranean Alpine chirins, has bcen subdivided
into different rcalurs. Tivo of rhen concern the histolv
of this basin: the lnrernal Zones (Betic s.s.) or Alborín
Block, m:rinìy including Palacozoic rnd Trirrssic rocks

(Sanz de Gddeano 1990; Andrieux ct:ìÌ. l97l)i înd the

Erternal Zones, composed b)' Mesozoic-Cainozoic rocks
(Fig. l). Afrer the contincntal collision of the Aiborín
block rvith tìre South Ibcrian nargin during the Errly
Miocene, uplitt occurrcd along the Extcrnal zones, and

the former Bctjc forcdcep cvolved into the Guadalquivir
foreland basìn. IniriallJ', in the Tortonirn, cmplacement
ol the Internal Zoncs ccased. F-lulr-controlled intramon-
rxne bisins u,ere forned, together with the Guadalquirir
Basin, on the Berjc foreland (Sanz de Galdeano & Vera

1991; Vera 2000).
Concerning thc s,cstern sectors of the basìn, the

olerall succession h:rs been subdividcd into four lithos-
tratigraphic units, the rreal distribution oi rvhich can be

assunred ls to be relirrivelv homogencous. These unirs are:

(a) L.rte Tortonian Niebla F-m. (Sicr ro 1985a; Civis et al.

1987, 199-+; IJaceta & Pendón 1999), composed of grrv-
els end s:rnds n,hich rapidly clolve upward to calcaren-
itcs and bioclastic limestones n'ith algaì debris, bryoz-oa,

rnoiluscs, nucr oforru inifcla and, finalll', into a glauco-
nìre-rich silt level; (b) Late Tortonian - L,arly Pliocene
Gibrrleórr Shalcs Fu.r. (Sicrro 1985a; Flores 1985; Civis et

al, 1987), foîmed Lrv a nonoronous succession of shales

and nr,rrls, locrll,v siÌrs and srnds, vcry rich in phnktic
and benthic microfauna; (c) Early Plioccne Huelva Sands

Fm. (Civis ct rrl. 1987; Civis et al. 1984; Sierro 1985a;

Gonz:ílez-Regahdo 1987), consisting of silty sands and
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s:lnd) silts nith r bas.rl glauconite-rich lrver I m thick
and numerous eccumulîrions oi nrollusc shells; (d) E.rr'-

lr.Plioccne (?) Bonarcs Sands Fnr. 1)Vl.rrrrr.rl & Pendón
1986-1987), consistins of srnds n'irh rbundanr lirtor.rl
ichnofacies (mrìnlr' O p l: io rn orpla ) n,hich evoh.c uprv,rrd
in pebble conglonreritcs. Thesc four unirs hlle rtn oler-
.rlì thickness o!c'r .{00 m a)ong the ccntrîl-\\,'esterD scc-

tors oÌ the Gurd.rlquivir B.rsin. Finrllrl the Pleisrocenc
sand\-con$lon'ìcr,rte, Upper Alluvi;rl LcleI oI Pcndón N
Rodriguez-Vidal ( | 9S6- l9lì 7), uncon folnrrbh' or e'rlics t hc
verious Ncogenc units. This N-cogenc succession in rhe
Huclvl Pror,incc. u,estcrn tr,rsin, h.rs lreen considcrecl as

r transgrcssilc-r'egrcssile clcle (Gonz:ílcz-Rcgllado &
Ruiz--Murioz. 1990t 1991), s-ith its m.rxinrum depth in
the brsrl portion oi the Messinian Gibr;rleón Shalcs Fnr..

This cy cle s as plobrbll detclopcd in :r stcpìns s'er', be-

cîuse nìosr of the unit bounding surflces irre sherp lnd
paraconfornr;rblc (Pendón E Borrc'go I 9lÌ7). indic,rtine
f.rirlv ,.udclerr rh.rllrrrr in- or Jccp.ning.

Thc stratigraphic record h,rs bcen subdilidcd inro
five deposirional sequences (Sieno er i1l. 1995; I997) .tr-
ranged E-\V rs dippinc clinofornrs. Foul nr.rin dcposirion-
al enlironrì'ìents serc idcrrificd (Sierro cr ;rl. 1990): (l)
brsin facies, (2) roe of slope fìcies, (3) slopc frcics, and
(.1) platlbrm f:rcies. Sequences h:rle bcen cor rcl:rred n ith
those derive d ironr ;r seismic survcl'of rhe rrrer (M:utincz
del Olno et al. 198+). In this rvav rhc basirl unit studicd
in this papcr (BTC) colrelates s,ith t)re B Sequence of Si-
crro ct al. (1995). as sell as n'ith the Bctic;r Sequencc of
Marrinez dcl Olnro ct al. (198+) and Rirzir 8t lV1arrínez

del Olmo ( 1995).

The rge of the BTC'sequenccs is Torronian s.l.

(Scqr.rcnccs BTC- I rncl BTC-2) rncl Lrre Tortonirn (Se -
quences BTC--1, BTC-4, and BTC-5), rccordirril to thc
distributior of both pìanktic forilminiicrx irnd osuf,codcs

(see belon). Thìs scdimentan'unit correlatcs to the Nie-
bla Fn. in \\'estern scctors ol the basin nrrrsin, :Ìnd rinks
rvith rhe third ordcr ctclc TB 3.2 ot Haq ct al. (1938).

J. C. Pcttdtír, F. Rù2. ,ll. Abdd, ,ll. L. Gutz,ílcz-Rcgtlado, I . L Bacr:t.t 3; J. TbstTrcllt

Deposition .rlong thc nor rheln marsin of the Cu,r-
cl.rlquitir Basin st:urs \\'irh diffcrenr facics, :rccording ro
the geogrrphic Ioc.rtion. [.irhologv leries front rhrr oc-
curri!'rg on centrll sectors. In the n r-'srer n scctols (Hucl-
r'.r:rnd Sevilla ptovinces), rhe scdinrcntirrl record is thin,
being conrposed bl silicicl:rstic and crlc.rlenirc deposits
(for',rmoì fircics) (Cl.russ 3i Gonzílcz--lLcgrhdo 1993; Ba-
cera & Penclón 1999). The ccnrral scctor is ch,rract,:rizccl
trl c.ithel siliciclasric or crlcarenite dcposits (Borrcgo &
Pendcin 1933t Sie'rro cr .rl. 1997; Pendón er il. lCCl),
rvherc'rs rhe eistcrn irc.ìs (Córdobl irrìd Ji.tn provinces)
has nrainll m.rrh lithologies (Sicno et.ì1. 1995). Thosc
ch.rrt.tcs slturr' .rll rhc difielent intcr'.riti,,rr .ìrììonq \orìc
f,rctors controllins sedinrenration (the sedinrent t1'pe,

siliciclasric or calcarcous; thc tectonisnr; the eustetic
ch:rnsesi etc.).

Methods

This sedinrcntological studl is brsecl on dct,riled
logs of eleler srratirlrrphic sections. usin!: thcir litholog-
ic characters ald tenrporrrl correlation to detcrrrrìne the
depositional rrchitccture. Four srr:rtigraphic sections *erc
sclected as sunlnlarising lhe verîicil ind llrcral cvolution
ot rhe BTC in thc studìed sector- Scqucnce.rnall'sis ap-
plicd to rhesc stratigrirphic sections, rnd t*,o-:rnd three-
dirrension:rl studv oi thc outcrops en,rbled interpreration
of the internal erchitccturc of the BTC,

Thirtv slnrplcs n'cre sclectcd for thc rricropalcon-
tological anah'sis. For eirch s:rnrple 350 gr. oi dried scdi-
r'ìrent \\'ere s,,rshed through a 100 pnr sicvc. If possiblc,
300 tests of benthic for.rminifers rvere picked. Planktic
forrrrrinifers s,erc onll'studied in the ìorvr.r, coirrser sedi-
nrents, because rhcir distribution in thc upper merls hrd
prÀioush been derernrined b\'Sicrro (198'l). In addition,
thc total ostrrrcod population s,as pickcd from e rral sant-

ple, idcntiiicd ind countcd.
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Stratigraphic Architocture

Substrate and Boundaries

In thc cerrtrll Guadalquivir basir, thc Neogenc sedi-
mentary infìll lies n ith rngular unconfornrirv over a palae-

ozoic subsrriÌte,lnd dips southu,ard or southc:rstq,ard. The
loiver boundan'is a trlnsgrcssir.c surflce mrrked bv hg
deposits u irh rcu,orked cl.rsrs of Palleozoic rocks. Thesc
chsts $ ere sourced b1' ts.o different zones of rhe Iberian
Mcser;r (Julivert er al. t9Z2;: thc Ossa Morena Zone, in-
cluding Pernrian conglon'ìerares lnd sandsrones n,ith flo-
ra debris (Sinrorr 1953); and the Sub-Porruguese Zone,
a seditrrenrarv succcssion of Upper Der.onian shales and
s:rndstoncs, in part nretanrorphosecl tcl psanrnritic schists
and nricaschists.

I hc upper bound.Ìr\ of rhc BTC consisr. oi rhc
trrnsition inro r nlorotonous succession o[ sihv nrarls
.1nd Ll.r) \. rhc L,rrc Torroniln-E.rrlr Pìioce nc Cibr..rlcón
Sh:rlcs Fnr. (Cilis cr.rl. 1987). This conracr is uarked bv
.r region,rl discontinuirt surl.rcc dr.rpcrJ bv fine-qr.rincd
glauconiric sands. Marine ilooding s':rs relîrirelv iast, as

indicated bl the faunal debris rhc or.erlving sediments,
including abundrnr decp-marinc microfìunr (Cytherella

.{srociirtrns rrr.rngtJ sirhjn rhcn. Nunrtcr.r

spp., Henl'ltouella dspetf ind, Kritbe spp., Brlúnina ala-
zaneresis, Hansenica soldanii), shos'int fcrtures of con-
densation (i,e. lbundirnce of elauconirc gr.rins).

Facies Association and Interpretation

Four lìcies associarions har.e [sgn distinguishcd
on the basis of grrin size, sorting, fabric, palaeonrolori-
cal content, sedimcnrar\'structur(,s, microfacics featurcs,
rrncl associared lithologies: uniossililcrous conglomcrates
and coarse sands (A); fossilifcrous conglonrcratcs end
co:rrse sands (B)l vcllow medium-colrse-grained fossiJif-
erous sands (C); and blue sìÌn nrarlstones and shales (D).
The lasr facies lssocirtion or.erlies rhc BTC. Thcse facies
hale been idenrificd in the srratignphic se*ions in the
studied sector (Fig. 3) rnd sunnrarised in Table I.

- Unfossiliferous conglomcratcs and corrse sands (A)
This facies lssociation consisrs of cl:rst-supporred

pebblv conelonrerlre, rvith a me.rn clast-sìze of 4-5 cnr.
The matrix of coarse vello\\'sànds shos.s a crude horizon-
ral lamination and gradational contacts. Locallv conglon-
erirtes pass Iaterallv into structurelcss sandv massive bcds
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or, il'r other c.lses. inro closs-beclded s;rnds. Thickncss is

lr{'Ììì J.l' Ì rup r^ r,\rI I lt. Thu pr'.,, rr.. e 1,u1 1.,,.11,(.p-
inu-ups.rr,:l lnd iining-upl.rrcls units, lncl rubeficcl cl.rsrs
iìrc ch.lr'.rctcristic of tlris essoci.rrion. Itossil shclls .rrc l.rck-
ins. l-ithof.ìcics Gmrs. Gm. Ct. rnd Cp (.rccorcling to trli-
all l97Si c.rn bc r-ecognised in congJonrcratr's. Scdinrcnr.rr.r'
str'!lctules include crudeìr bcciclecl gr.rleis (Gm). nr.rssir e

becls of cithcr cÌasr-supporîc(l .rncl/or nrrtrir suppotrccl

lÌrJlcls (Gms), in both horizonr.rl .rncl/or cross-becl,.lccl
horizons (Gt and Gp). The conslonrerrtes Lrsu.rll\.f()rnl

'irr'":lc il,.s b, d trnit' rr irh t r,,.ir u b.r'cr. r,rndr l.rci,. tSh'
cin bc irringcd irrto lentictrl.rl rÌ.rugh cross-beds \\itìl
eitììer sr;rd.rrional or crosion.ìl borrndrries, jnterbedclcd

n ìth conglonrcrate rÌnirs. iÌrd l.ttur;rìll tor ning l ll.rnche
fotcscts. \tìlos rnedir-rur-corrr.sc-gllined sends u itìr sc.rt-
terecl pcbbìcs, in beds seicr.rl Ìlrerers thick rlso occur.
Srrlt.r lre disposed cither in nr.rssivc horizons, ot l irìr
rroush- oI pl.ìnrr-cross bcddinq (Sh, St, Sl, Se). clclrnr-
ited bv cr'osion.rl suriirces. \\'lrcn obscrled, s.rnd\ stì..ìr.r
slrorv erosion;rì rops.

Interpretation: Sedintctu.rrl rrrucrur.c-s l ithin rhesc
hcics suggcsts .rllulirì proccsses sucìi ;rs dcbrìs iìo*, l.rr rlc-
posirs, cì'rr'u1ncl fìll, or b,rr coustrLrcrion (NIiall l97S: l9iì!).
Thc sorting, rhe conlnroÌl llcìi oi srr';rriiicetion, rhc p()ì\'-
rìrodrl gr.iin s;ze \uggcsr rhrìr rllc\' \\ele deposirecl sud-
denh lronr r-lpidìr- decel'rlring ilo\\'s. Thc mrrri\-sLrp-
portccì conglornerates er.' tlebr-is ilorr cleposirs ìoc.rred in
pro\inliìì sccr()r's of allur i.rl fin enrironnlerrs. The cì.rrr-
supporrcd ch,rnneliscd conglonlcr,tles insteld rcpresent
nìorc d;st.ìl rllr-rliaÌ deposits fronr dcnse currcnts l ithin
disl'ìbutly ch:rnnels. Ch.rnneliscd ilon in clune stlgc ot

lol'er iìon r,..sinr('. .rr'rcì p1.rnc bed sr.rgc ol uppcr.fio\\.re-
sinre. gcnerirre(l ()rlìef \rÌndl frcies (Sh, St, Sl. ;rnd Sc).

- F-ossilifcrous conglomerates xnd coarse sxnds (ts)
This [.rcies .rrsoci.rrìon consisrs of ,tlrcrn.rrir.Ìg con

glonreriìtcs .rncl s.rnds r'Ìrìch shol .r cruclc horizontal
llnrin.rrion rr.irlt nornrrrl ol reversc gl..rdir'lg. (lonrnlon nra-
crol ossils iìrc b; \'r1l \.0s (C rir-rso-rh-c,.r r-Lts s i s i I ì t d. C hldm)t s
sen i ens i s, C blaal s rtd t an s, C lt/au,s lrtr-r-rili,z), cirrìpeds
.rnd fi':rgnrents <rf cclrinodr'rnrs (Ch,pc,rstcr c,rttt p,n uLttus,

C. portentos tr s). Ilouìds oi rnother- bir..rlr.cs (\tneridae),
t.rsrÌopods lCtntu, TuritelLr) rnd ìs<'l.rrccl hererosregi-
rrids (lleterr,-itc.qur,r gtnt cz,rttgtr Iet r si s ) llso occur.

lllcrofossils .rre poollr.represenred 1< 2O ìndividuals
/ 1CC s; < 1 C 5 pccjcs per srnple). Forlntjn ifcr.r rr.e abscnr or
!en scilrcc. \\'ith,4, ttotti,t beccarit, Neocr tinlz u^iÌliansc,ti,
Elphidìun nacellron,tnd Lobatula loba1ll,r rs rhc mirin spe-
cies. This .rssenrbl.rgc t ls iound togcrher rr.irh spor.rdic os-
rr.rcodes ( L'r.ot1 t/.rc,r't rs J,t osa. .lurih zbl szatt shii, Ct'therett,t
rlrttatu rltettatu) rre.rr the upper bound.rrr of the BTC.

Intcrpretation: Botl-r facics :rjsociittion ind fos-
sìì r'ccord lrc cìr.rr.rctcrisric of co,rstll. shlllorv (< l0 nr
clcptl-r) nr.rrine elwironnrenrs (Yrssirri 1979; I{uiz cr al.
1997). Fossiì rccord irnd sedjmcnrlr-v structut.es indic:tre
tlt.rt th... l.r.; J.1.,,rit. rr .'. hc ,.l.,r.l., r,,.r nrrrirrr rr',rn.
glcssion *itìr r'.rpidh incrcasing ;rcconrt,cl.rrion sprce.

- Ycllon nrcdium-coarsc-grained fossilifcrous
sands (C)

This ilcies rtssociition consists oi ntccìiurn-coarse-
glrined sands lirh sc.rrtcred pebblcs in l nrrrssir.e laver,

1Am
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^Ostreids A castropods o Heterosteglnids pOphiomorpha

Fit'6-DePosili(Jnl|irchilectureoithtBTClrlolgtll..srl1lsccllll.I,ctlell
Nunber (1 to 5) oi ercll sequencc s ithìn rhe llTC is .rlso indic.rrecl. her slnbols rs ìn I:is. L S.r t\r tor crphn.rtion.

Ccmented lumachclle rccumulations (15-100 cnr
thickness) of the nunrmulìtid Hetcrostegita gonezan
gulensis are commonlv found q'ith larqe echinoderms
(Cjpeaster canpan atus, Cllpeaster portentosus) anà
Pectinidac (Crassott'ea crassisima, C, settoniensis, C. ra

dians, C, Latissima), Vencridle (Venus nuhilanellciy tnd
Ostreidae pelecypods (Ostrea etl is lanellosa, Anoni'r
ephippt um, N eopy cno d ont e co ch lear).

These facics hale a richer microfaune rhan rhc facies

association B. The foraminiferal assenrblage is donrirlltcd bv
Ammonia infata, A. beccarii, Elphitliun o'isputn, Heterolepa
bellincìonii and Nonion boueanutn; dilersìtv incrclses to-
u,ards thc top. Ostracods are localll'r'el1 r'cprcsented (,4ari-

la zb)'szeashii, Cytheretta rhenata t'hettana, and Urc'qtltere-
ís faaosa). Ptetigocythereis jonesii, Cehia quatlritlentttta tn<)

Costa batei also occur near thc upper boundarl' of the BTC.

Interpretation: This facies l'rs deposited in shal-
lorr'narine lnd beech cnlironncnts. Both phvsicLrl sedi-
nentari' structures and fossil contcnr confirnr tiris inter-
pretation. The microfossil assenrblage suggest inncr plar-
form condjtions (< 30 m deprh) (Murrav 199 I ; Villenuc-
va 199,{; Bnrbieri & Ori 2000). Alì sanples cont;rin high
pcrcenrages of adult ostracods (71-1000/" of total) and

cìo,'ed caparlce' llJ-65"b). indic:ting enervctic cnviron-
ments wirh moderare to high scdimentrrion ratcs (Ocrtll'

1970; \Vhatlcr' 1958). Near thc top, thesc slìillo\\-:ìssenì
bl:rges are acconrpenied bv both circalittoral folirrrinifera
(Htnzau'aìa boueana) ancl ostucodes (P jonesii, C. batei),
indicaring decp-r.'atcr conclitions (30-50 nr).

- Bluc silty marlstones and shales (D)
This l:rcies rssocjltion correlates ro the Upper Tor-

tonian - l.on,er Pliocenc Gibralcón Shales Fnr., rnd o' cr-
lies thc BTC. Sediments olcrlie a thin, sandl horizorr l,irh
common glauconite interbeddcd s,ithin fine-grained sedi-

nrents, Thcsc facies consist of a structurelcss and monoto-
nous succession of altclnating bluc to greenish shales and
marls luost often wcathercd to an orrrngc-ycllorv colour.
The nrlcrotaun:r is scarcc (Pectinidae, Ostreidae). Ner.cr-
theless, thesc sedincnts arc rich in pÌuktonic foraninif
erl of L:rtc Tortoniirn age (Sierro l9S5a). Belolr thc glau-
conite-rich horizons, thc brs.rl deposits conr:'rin an lbun-
dant and divcrsified assenrblase o[ bcnthic foranrinifcra
(B tlint ìna costata, C ìbi cidoides psardoLtngerian us, H eter-
olepa bellincionii, Urigcrixa longistriata) and ostracods
(Costu punctatìssitxd, Ruggieia ruda, Krithe soustaensis,

C),therella consueta, R airdo pp ilata rbonboidalis, Cariroc
ythereis galilea). Thesc sroups :rrc r-irrc l ithin the glauco

nite horizon. In thc upper cln s and marls, both the os-

tracode densitl (< l5 individuals/100 g drl,rveigth) ;rnd

diversitr' (< 1c specics/s,rmplc) are lon-, rvith scattered



lrlles of llr.,r,trrlltc l,rt,.. lonorlln, I)tcriguqtl.ttt'ti s irt-
trcsii, H tttn ho; t,llt rtlcn trt.t, C. t dr-.//ct r .rDrl Al rtl'r, spp-

Intcr'prctrrtion: l'he b.rs,rl cleposirr conr.rin both fo-
r.r r r r i r r i I c r.r | .rn.l , '.1ì.r(o,lr r..c rrr l'l.r 1.. r'rpr(\cnr.lli\(,,1
.r nrid-rhell cnvironnrcnr 1 < 75 nr tlcprh 1. rlhere.r. ,.rsrr.r

coclc sllecics (Ct,tlt:rtlla spp., H. nrlcnìrLt, 
^rrtlrc 

spp.)

in thc uppcr nr.rrls .rlc ch.rr.rctctistic ol .r tlcep ncritic or'

ruppcl b.rthr'.rl zone ([)cr pouqurt I 97C; lìuiz \ (ìonz:'ilcz-

Reg.rl.rdo 19961.'lhc gl.ruconitc bccl bcrlccn thcsc trvo
hot-izons tept-escnt. .r condcnttcl \cction pf()cluccd b\ .r

r.rpid sc.t lcrel lise (nr.rxìnrunr ilorrding surl,rcc).

Intcrnal Cr clicitr'

Ijirc tn.ritr \e(ltrerrces r', ere lccognizerl in rlre BTCI
(lris. 6). lhc ISTCì- | ScqLrencc i\ Iociitrd betwcen rhc lc-
gìor.rl I).rl.reozoic-\cogcnc .rngul.rr unconlìrrrrritr an<1 .r

tr.rnsgrcs.ire srrrl,rce c.rppcd br'.r cenrcntc.l rr.rr-ine ir.rr.
-fhis rccittctrcc corrfrlircr thin .rlltrr i.rl rarrcìr congìorler-
.rres in rhc \\'tr-\\' tcc!or. t-he rc.rr rrr.rlinc s.rn.l..lomin.rrc
clserr hcrc. l..ru cìeporits rlith cl.tstr of P.rl.rrozoic locls.rt
rhe b.rse r_tprescnt thc rr.rns{r'er.ìve p.ilt o1 thc \(qrÌrnce.
Thu rrgtgtcl pirt i\ conrposed rrl .rllLrri.rl s.rr.lr e,,nglt,nr
erltes lncl,/ol sh.rl]orr nr:rr-inc srrrrcls. rr'pr'escrrring thc
stillrt.rnd protr.rrlirtg clcposit'. Siruìl;rr str'.tti:r'.rphic .rnd

lithologic le;rtures tlctt lounLl in rhe lìfO-J ScL1ucnce.

.leìinrirccl br trr o ct osion.rl tr.rn.grc.rir r rrui.rcc'.
'fhc BTC--ì Scqucnce st.lrts sith r rlrr-ilc c,rngì,,nr-

cr at c l.ith ì:rq clcpor it s ()\'er tì1c cr()\i\ u \Llr-l.rcr' (t r.tnsg|es-
silc [r.rs.rl p.rrr1, p.tstìnl r,pt.r,.1. ro sh.rìlos-nr.rtìne s.rnt]r

5

orcrllin br' .rnorhel tllincnrcnt suÌi.rce (lìiq. 5). An cr-
terrdecl pt ogr-.rclirrg s;rntfi bc.rch, t irh nLrnrcrous rcs'orketl
ci.rsts or cr-lics th is ralincnrtnt sur'f.rcc. lìrlnring rhe BTC-.1
Scclucnce. Tìre bound.rn rvith thc nexr sccluence, BTC-5,
is.rnothel crosion surl.rce.'l hìs l.rst.ctlr.rcncc is con'll,osecl
ol .ì nl.rrine conglonrcr'.rtc b.rr ore'ri.tirr br .r thin l:rvcr oi
silts isrilìsr.rnrl,'progr'.r,.1ing cleposits.l. The upper bound-
.tr'. is the tr'1' of rhe IITC,.r discorrtinuitr'surfìc.'\\'irh.r
condeìrscd scction lghuconìtic hor.ìzon), r'epresentinr rhc
tr-.rnsìrit'n to t hr' overh ing l-.rtc Tolroni.rn-l-on cr Pliocenc
st r.rt.r. i nd ic.rr in g r.rpicì nr.rlinc lloocì init.

J hc b.ts.rl pJrt oi eiicìr intcrr,rl scquence is l trlns-
grcssire pttlre. l'hesc tr'.rns{ressiol'ìs c:rn bc sunrnraliscd
br rheil lirhologic rnri biologic P.rtrclns. u ithin cvcrv sc-
qtrcncc, in thc lolìon inq nr.rnncr:

- B'l-Cì-I liilsr tr'.rrrsglcssire pr.rlse): sirndl congìorr-
cr-.tt,:s l.rg rlcPosirs l ithin f.rcies .rssoci.rtions A lncì C.

- I31 (ì-l (scconcì transgressire pulse): ccrncnr-
cd r'.'ììr,u s.rnds (l.rcir'.rssoci.rrion (l) lrith /-ro.qrroaloa

rrroulclr. llìi.rlvcs (Vencricl.rr :rncl C)strcid.re). Glsrropods
.rn.l sh.rlltlrr nr.rr-ine ()srr.rcods (r.c.,.1trriIt).

- llTC--ì (rhird r r.rrrs{ressir e pulsc): I centcnrccl con-
gìonrer.rric b.rr l f.rcier .rssoci.rtion B1 s ith Hctcrr.,rrr,l3irilrls

iurnrchcllc, ll.rl.rnitls. ()rrrcids rncÌ./sogaorrol nroulds.

- 13lCì-1 (foulth ttr'urssre ssivrJ pulse): i r.ì\';nc-
nlrnr \!u i.lce r'ìrh s.incll conglonrer.rtes llg deposirs of
thc t.rcic' .r,','oci.rtions Il and C. s ith Hctcrostegini<ls.

- tlTC-5 itilth tr.rnsgr.cssire pulsc): erosion,rllnci bur-
ro* e cl co n glomer.rt ic blr (ilcies lssoci.rtion Il) *,ìrh Hetero-
srcgìnicl. ltrnr.rchellc, bir.rhcs elcl pl.rrrìitonic For.rnt in ifer.r.
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Physic:rl tracing of these transsressive pulses is pos-
sible across the study sector (see Fig.2). This rlloncd us

to trace time-ljnes (1 to 5) across the basin mrrrgìrr. It rDlv
bc useful as a tool for strarigraphic correlations ,rlong tiris
basin nrargin, in particuhr for those levcls s ith cc.nrentccl

rocks, r4rich can bc controlled in the outcrops.

Discussion

Biostratigraphy

Most of rhe Ostracode tara (Fig. 7) obsen.ed (i.c.
Aui Ia punctata, Fal rn ta spltaerulolineata, Rrggi erù r n{t,
Xestoleberis glabrescc,rs) are inadequate guidc forsils for
the I-usitanian ostracode province, bccause thev r,rnge

fronr the Aquitanian to the Plìoccne (Moles 1965: \.rssini
1969). A Tortonian age (s.1.) ma1'be inferrcd bv rhc co-
existcncc of pre-Messinian (e.g. Q,t/rerelloidca ùtri optr. -

tato, Cyherettd rbenana rltenana, N eocl,tberì leis I iu c"tris)
and pos t-Serravrlia n taxa (Buúonìa ctertonexsis, C1'sta-

cythercis poleornyi). Th'o othcr spccìes (AlriLt zbt,sz.ctsfui,
Carinocythereis galilea) h*e been found onlr' ìn Torto-
nian deposits of Portugal and Spain (N:rscinrento l9S-i;
Ruiz er al. 1999). The former spccies n'cre found in rhc
BTC- l Sequence, indicating a Tortonirn rre (s.1.) ior rhc
lorver Scqucncc ol the BTC.

Pl:rnktic forrninifera s cre found in thrce s,rrnplcs

of both BTC-3 and BTC-5 scqucnccs, bcing replcsentc,.l
mainly Globigeriu b loides, G. parabrlloides, C. e,rncsi,
Globigeùnoides obliquus, G. n'ilobus and Orbulina uti-
.';ersa.The age of these sequences ma1' bc inferred bI thc
presence of sonre occnsional species, such as Ttrrbonta-
lia (T) acostaersis, Cloborotalia nterotunida, C. scituld,
Globìgerina dacoraperta, and GLobigerinoidas ruber. T\is
assenrblage is irrdicative of a L:rte Miocenc (Lrte Tortoni-
an) age (N. l6 Zone of Blou' 1979 Turborotalia ltutrerosa
Zone of Sierro 1985a; M t3 Zone of Bcrggren er,rl. | 995).

According to these dara, the age of thc errll rrans-
gressions (BTC- I and -2) srculd be Tortonian scnsu laro,
and the lare transgressions (BTC- 3 to BTC-5) s ould be

latc Tortonian.

Depositional Model

In the studv sector, the lacies associirtions disrin-
guished along a VNV-SSE transect of the IìTC (Fir. 6)

can be grouped into three gcnetic assemblrìces: allulial
(A), coastal (B and C), and platform (B and D). Tortonirn
tLansgressìve scdiments rvere deposited on irn angulirr un-
conformity, and begin (Se quence BTC- I ) n'ith coirrse irl-
luvial sedimentrtion (Facics Association A) in thc'VN\V
corner of the sector. Debris flon'deposits (m:rtrix-sup-
porred conglomer.rtesl. lnd densitl currcnt' tr.lrìJpolt
u'ithin secondary distributarl channels (cl.rst-supportcd
conglomerates) produced rhe channel-fill, n'hcrers shal-
low nrarinc dcposirs occur ton'ard rhe SSE (F.rcies Asso-

ci:rtion C). A cenrented marint blr (lì,rcies Associarion B)
ovcrlics this sequcnce, nrc:rning the st.rrr oi dcposirion of
rhe Scquencc BTC-2. This second sc'rlucncc n.rs clepositcd
ls rhe rcsult of e ncl'trlnsglcssion originrttcd duling r
prraclclc oi sel levcl rise. Scdinrcntirn f.rcics ,rtc simìl,rr
to tllose ol the prcvious scqucncc (BT(ì-l).

Deposits of the rhircl tllnsglession consist oI a ce-

nrented slndl conglomeratc blr (lrrcics .rssoci.rrion B), prss

ing upt'lrds to s,rnds o[ l.rcies .rssoci.rtion C, dcposired in
sh.rllorr'-rnarine to foreshorc environnrents. A r.r'inemenr
surl.rce. s'hich occurs in the G.rllp.rgar:'ecrion,rnd in nuch
of thc El Cucno section (l:iq. 6), m.rrks cap ol rhe BTC-
-l Secìuence. On this trlnsgressile sur'l:tce l ith borh con
glonrcr.rte las dcposits lnd l lcnticrrllr conglonrcrlrc [ur,
rhe rcst ot thc BTC-.1 sequence cìeposirion consrirured.r
prourrdine slndl loreshorc, Thc fifth trrrnsgressivc pulse is

recordcd in.r nr,rrinc b.rr sith peblrl,:s.rncl cobblcs, nr.rrine
shells rnd littolal orgrnic trtccs (Oplionurplt,r). It is r re-

vinclrent conglomcratc, rvhich Irtcrllh cncloscs bouldcrs
of Plhcozoic qulrtzire, indic;Lting trlnsgrcssion on l rockv
co,rst. The Uppcr Ìirrit oi the BTC (Tortoriln Tllnsgressive
Svsrem Trrct) nrarks thc'tr.rnsition to the nr;rrll Highsrlnd
Svsrcrr Tract (l,:rte Tortoni:rn -E.rrh' I>lioccnc) s ith dcp-
osirion of the ilcics ;rssociltion D orr top o[.r conclensed
rccrion rcprcsented bv tìTc ql:ìrrconitc' holizon.

The lbovc nrodcl inrplies th.rr a Tortoni:rn srndv
co.st \':rs preseni irr thc easteln edge of thc sect.tr rhrough-
out cleposition of thc BTC (Se<luenccs I to 5 ). Thcse co.rst-

.rl condirions expanded n cstl rrd cìurini{ thc L,lrc Toftoni-

.tn (nr,rinlr BTC i and B'IC-.I sequcnccs). The coast s.rs

s rlc-donrin:rted, rs the Holoccne co.rsr of Huelvl (D,rbrio
l9llfl Pend<in et al. 1993: Pendón 1999). \Vc suppose rhrr
the donrinlnt l'ave lctivitr- plo<ìucccl irlport,rrrt littoral
clrift dvnanrics (Dalis Ei Haves 1984). Sediment supply
to this colst rvas c:rrried out fronì thc emergecl [orellncì,
liir.rlluvi,rl [an lnd fan delt,r svstcurs. Seclinrcnt dispcrsrl of
nliìrilre scdiIrrents rvas llso pcrfornrecl bv n lves .rctivitr'.

Erch sequence s-ithin the BTC crn be subclilided
into tn o nr:rin perts: ( 1) the b,rsll p,rrt (Tr',rnsgressive lag

deposirs or thcir cqr,rir-:rlents: flcics rssoci.rtions B rrnd

C), rnd (2) rhe uppcr p.ur (Srillsrand or Pr-orr,rding de-
posits: ircies rssoci:rtions ,\ lnd C1. The dcpositionel
rrrodel is depicted in Fig.8. Thc frcics,rssociarions rp-
perling n'ithin the five intern,rl scqucnces of thc BTC in
elcrr distincrive siruarion are indicated: thc basrl trlns-
gressirc l;rgs orequilalents, rnd rhe stillstand/progradin*
deposits. Sedirrcnt ìs supplicd flonr both l,rndu,rrd and

scau,,rrd dir cctions. The shc,rclinc ,rnd shorcface tnigrate
land*';rrd by rrvinenent. Thc'rc is rr significlnr reu,orking
of underìr'ing deposits, ,rs a consequcncc of both shor e-

face bvp:rssing :rnd shorefrcc rctrclt,

Lateral facies changes within thc BTC

fìmplacement ol the lt'tlin olistostromcs rlong
the southern orogenic rnargin of rhe Grchlquivir Blsin

l. G. PentLh. F. Ruiz,.ll
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t.\r lor c\phnrrl,rn.

is svnchrono,.rs t'ith depositiou of the BTC, as poiÌrtcd

our bl Riilza & llart jnez dcl Oìmo (1995). Subsidcnce

,rkrng tlì" norrhern lolel,rncl mrrriÌin of this basìn, pro-
cluce'cl :rs.r result of the tcctonic cvcnts in the southctn

thrust ironr (thrusting, olistostrolt'tc's, etc.), perrrrittcd
cleposition oi th.' BTC scqucnces. n hich corrcsponcl to rl

Torroniln Tr;rnsgressile Svstenr Tt lct. Tectonisttt is thus

the nr.rin controlling i;rctol of the sequcnces depositiort

of rhe BTC. In fact, the sìliciclastic nature of theìr de-

posits, ,rlong thc centril sectol of thc foreland rl,rrgitr, is

tìrc rcsponsc to rhe tccronic .tctivitl and thc subsecluctrt

crosiolr of the forclend hìghs.

High energr' ,rlluli.rl slstetus dclcìoped in the

forcl.rnd m,rrgin, l ith srte.rnrs p.rssing fionr the lorel.rntì

highs throuqh,,r rockv co.rst, tleposit in thc \\'N\\'scctor
,rntl iornr pert of the lori'er sc('lLrcnces, BTC-l to BTC-1
(l:igs. 6 :rnd 3). The ir regr.rì.u irv oi the substr:Ìte prìeorc-

Ìicf controls the sedirrcnrrrrv svstcns, and consecluelìlÌy

i.rcies ch.rnges. Thc co-cxìstcnce oî mlrjne rnd conti-
nent,rl scclintent supplìes procluccs the facies chlnge c-,c-

currin g bet.r'cen continerrt.rl (\\iN\\' sectot ) .rnd nrl'inc
(SSt sector) frcies. \\:hle:rction c.ruscs scdiment disprer-

..rì .Lrpplìe,1 hr littor.rlcun.nt'. Th. nt.tline envrronnlcnt

csrencls throughout rhe scctor cìuring dcposition oi rhc

Lrpper sequence (BTC-5).
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Finallr; rnd at the scalc of the rvhole basin, the scd-

inrertlrv enlironnrcnts located ìn the foreland margin
teceilcd tto main tvpes ol sediment, cilcareous or sil-
iciclesric. In,rre:rs.there the c,rlcarenite deposits are pre-
clon'iinarrr, outside oI the study sector, a c,rrbonate fac-

torr. could be instrllcd bec,ruse the siliciclastic sediment

supph' s'as r clatir,ely low in such a l'ay that ir could not
inhibit rhc calcareous deposìtion.

Conclusions

Three iecies rssociations nere distinguished *'ithin
thc BTC along tlie centrlì foreland margin of rhe Guad-
rlquivir.Basin, groupccl into two assenblages: alluvial (A)
and corstrì-pÌarfonr deposition (B and C). These facies are

u.rrnged inro fìr'e sequences (BTC 1 to BTC-5) b1'distinc-
tir e. internal trounding sutfaces. Each sequence is subdivid
ed into a basrl prrt (rr.rnsgressile lags and rheir equivalcnts),

rnd rn uppcr p,ut (stillstrnd/prograding deposits).
The Ìacies ;tssoci;rtions arc recuÍenîh' interruptcd

bl rransgressilc pulses, rs ,r result of srepinse sea lcvel rise

(plrsequences), and cxtended throughout Ihc sludy sector,

These puÌscs allorv strltigrirphic correìation along the brsin

nr,rrgin rnd interprct.rtion of the depositionll architecture.
This correlation can be phr,sicallv traced along rhe outcrops

for sequences n ith basaì p,rrts courposed of cementcd rocks.

l\{acro- and rricrofaunal assemblagcs give pre-
cise inforrr:rtion on the enrironmental setting of the
BTC. In thc Tortoniirn littoral palaeoenvironments,
b,,rh nr:c|o .Lì(ì nticrof.tLn.ì. wcr( \carce. being rep-

resented by' bivelves (Ostreidae), bcnthic foraminifera
(A. beccarii, E. crisputtt, N. boueanwm) and ostracodes
(Ll. t'at'osa, tnd A. purtctata). Tl.re main ferture of the

ìn fi :rlittor aÌ-c ircrlittor:rl cnvironmcnts is the abundance

ol numnrulitids (H. gonez-atrgulensls), bir';rlves, and os-

trrcods (C. pokorxl,i). Macrofauna ìs scattcred in the

crte'rn.rl platfornr anrl upper slope during rhe Lare Tor-
ronien (nerls rnd cl:rvs which overlics rhe BTC), when

tl.re bcnthor.ric Iorarrinifera (.8. Lappa, H. boueana) dom-
in,rrcd the nricrofrunl. In these palaeoenviro n ments,

osrr.Ìcodes rvcrc. nrinor (H. asperrimd, Kúthe spp.,

C)l,tberella con sLteta).

A s'alc dominatcd sandv coast was developed dur-
ing rhe Latc Tortoniirn in the central passive margin of
the Guedelquivir forchnd basin. Littoral drift rvas relat-
ed ro s'ave llcrilir!, \\,hich controlled the sediment dis-

pers,rì s,vstems.

,4cÈrroulerlgenrcari. \\t th.rnk our colleagucs Mafir-José Romero

,rnil lÌ.ogerBatcrìrrn (K.rlgoo ie. Austraìir) forroìerringand inproving

rhc hnglish terr oi;rn c.rrlv rcrsìcm of the n.rnuscript, encl to Migucl

A. crsrl\jzquc? (l Iue[.r Unircrsin ) f<,r his kind coll.rbontbn s ith

l.rbor.uor. s.rnplt. .rntl conrputcr rechniques. \\'e.rlso,rcknosledge rhe

'.nLrble 
sugetrti,n' oi Il. G;rrz.rnti. referee, es ,r'ell.rs the fin:rl edition

of \1. G.rer.rni. Iìinrnci.rl support oi thc Junt:r de Andrlucir (PA I.),

Croup! RNùl-lSl rnd lìNII-l3s is.rLso th;rnkcd
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