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RESUMEN

DuranteelOxfordiensey Kimmeridgienseinferioren la parteocciden-
tal de la Sierradel Maderosedesarrollóun lagnoncosteromarealconsedi-
mentacióncarbonatadacíclicadeambientesomero,submareala interma-
real. La alternanciade facies señalasucesivosepisodiostransgresivosy
regresivos.El lagoanquedabaaisladode la plataformamarinaabiertapor
barrasoolíticasy deltassiliciclásticosprocedentesdel Macizodel Ebro y
delAlto de Soria-Ateca.Lasdatacionessc basanen los foraminíferosy las
algas.

Palabrasclaves:Bioestratigrafia.Facies,Paleogeografía,FormaciónAl-
dealpozo,Jurásicosuperior(Oxfordiense-Kimmeridgienseinferior). Espa-
ña (provincia Soria, Sierra del Madero).

ABSTRACT

During the Oxfordianant! Lower Kimmeridgian a lagoondevelopped
in the areaof thewestemnMadero.Therca cyclic carbonatesedimentation
of shallow subtidal to intertidal cnvironmcnttook place.The alternation
repmesentsa numberof transgressiveant! regressivefaciesvariations.Ooli-
tic barsand clastiedelta sedimentsfrom the Ebro Massif and dic Soí-ia-
Ateca-Highisolatedthe lagoon from the openmarineshclfsituatedsouth-
eastof Olvega.The agedeterminationsare basedupon foraminifera ant!
algae.

Key words: Biostratigraphy.Facies,Paleogeography,AldealpozoFor-
mation, UpperJurassie(Oxfordian-Lower Kimmeridgian). Spain (provin-
ce Soria,Sierradel Madero).
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ZUSAMMENFASSUNG

Im Oxfordium bis Unter-Kimmeridgiumentstandin der westlichen
Maderocine ausgedehnteLagune.in der zyklischesub-und intertidale
Sedimenteabgelagertwurden.Sie zeichnenzahíreichetransgressiveund
regressiveSedimentationsphasennach.OoidbarrenundSandschúttungen
von DeltasystemendesEbro-Festlandsund Soria-Ateca-Hochstrennten
dic Lagunevom offenmarinenBereichim SEab. Dic Datierungengelan-
genmit ForaminiferenundAlgen.

INTRODUCTION

In the MaderoareabetweenSoria-Olvega-Noviercas(Fig. 1) the lower
part of the UpperJurassicconsistsof an altemnationof calcareoussandsto-
nesandgrainstonesto mudstones(LOME, 1972, 1973, 1981).

This was namedAldealpozoFormationby Dragastana aL (1987).The
sequenceis underlainby sandstones,calcareoussandstonesant! overlain
by bioclastic,coral bearinglimestones(Benke et aL, 1981; Errenst.1987:
Mensink, 1966; Wilde, 1987. 1988: Wnendt-Juber,1985).

Gómez(1979)ant!Gómez& Goy(1979)consideredthe evolutionof the
lithostratigraphicalunits within the Jurassicof the Iberian Rangesas a
whole.

Mauthe(1975), for the first time, thoughtthe environmentof the facies
concernedto be formedin shallowmarineagitatedwater.He discussedthe
discontinuitiesas subaerialkarstsolutionprocessesduringemersionof the
firmground.

Benke (1981) correlatedthoseoften repeateddiscontinuitieswith far
reachingcondensation,stagnationant! omissionduringregressionaround
the Middle!UpperJurassicboundary.He connectedthem with the move-
mentsof the Ebro ant! Soria-AtecaHigh. Benkeet al? (1981)andConzeet
al? (1984)determin’tdsomeammonitesfrom the formation itself, aswell as
fro:vi the overlying :oral limestonesof the Kimmeridgian.Dragastana al?
(1987)workedout tne cyclicity of the faciessuccession,the microfaunaant!
microflora.

In the following chaptersthe biostratigraphicalant! lithological featu-
resof thelagoonal realmwithin the sectionof Soria,Renieblas,Aldealpo-
zo, Villar del Campoant! Tajahuerceare presented(Fig. 2).

BIOSTRATIGRAPHY

Ihe foraminiferaant! algaeare listed in Table 1. The age determina-
tions arebasedon specialassemblagesof the mierofossils(Dragastanet aL,
1987).



Cycliclagoanalsedimentationoftite Oxfordian¡Kimmeridgian... 217

Ng. 1.—Thesedimentationareais situatedbetweenthe Ebro Massif andthe Soria-Ateca
High in thenorthwesternpaflof thcIberianRanges.TheAldealpozoFormationis distribu-
ted within thc westernMaderoin theareaof Soria-Olvega-Noviercas.
Fig. 1.—El área de sedimentaciónestá situada entre el Macizo del Ebro y el Umbral de
Soria-Mecaen la partenoroestede la Cordillera Ibérica. La FormaciónAldealpozo sc
extiendeal oestedel Maderoen el áreade Soria-Olvega-Noviercas.

The onechosenfor the Oxfordian of theAldealpozoseetionis charac-
terized by Kurnubia palastiniensisHENSON, Rectocyclamminagr chouberti
HOflINGER andPseudocyclamminaparvula-muluchensisHOITINGER.
Even in Villar del Campothe latter one indicatesOxfordian age too, in
Renieblasonly Urgoninasp. is safelyattributedto it. To separateit from the
Kimmeridgian, in Aldealpozo Trocholina alpina (LEUPOLD), Trocho/ma
dongata (LEUPOLO), Acicularia elongata CAROZZI ant! Salpingoporella
pygmaea(GUMBEL) are used.Especiallythe last oneis consideredto be
typical for the Kimmeridgian to Tithonian.In RenieblasParurgoninacae-
liensisCUVILLIER et al?, ant! Nautiloculina oolithica MOHLER areoccu-
ring frequentlytogetherwith Rectocyclamminagr chaubertíHOITINGER
andPseudocyclamminaparvula-muhuchensisHOlTINGER.

Thesedatationscorrespondwith thosebaseduponammonites.
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Table l.—The Foraminifera aad Algae species dererinined from thc secrions Aldealpozo.
Renieblas and Villar del Campo,
Tabla l.—Espccies de Algas y Foraminíferos determinados, procedentes de las secciones de
Aldealpozo. Renieblas y Villar del Campo.
Oxiordian a.vsenib)age
Nautiloculina oolithica MOl-ILER
Valvulina lugenní SEPTFONTAINE
KurnubiapalastiniensisH ENSON
Rectocyclamminagr chouberti1-IOITINGER
Pi’otopeneroplisstricna (WEYNSCI-IENK)
Pse¿¿dorycla,nminaparvula-muluchensisl-lO’ITINGFR
Trocho/maalpina (LEUPOLD)
ParurgoniacaelensisCUVILUER et aL
(i’oni<:’o.~’pirillina basiliensisMOHLFR
Trocholina exgr elongata (LEUPOLD)
Trocho/magr alpina (LEUPOLD)
«Urgonina» sp.
Cladocoropsis mirahili.” FELIX
Garwondia uegeli DRAGASTAN
Solenopora juraísi(’a (NICHOLSON)
Carpathocodiumanac (DR4GASTAN)
Rivularia atanasiui IJRAGASTAN
Rivularia lissaviensis(BORNEMANN)

Kimmeridgianassemblage

Nautiloculinaooliíhica MOHLFR
Trocho/maalpina (LEUPOLD)
Trocholina elongata (LEUPOLD)
Pí’eudocvcla,nmmnapanula-inuhuchensisHOTTINGER
RectocyclamminachoubertiHOTEINGER
Va/ru/ma lugeoni SEPTFONTAINF
Acicularia elongataCA.ROZZI
Sa/pingoporel/apygmaea(GUMBEL)
Hnrmathonemmasp.
Rivularia azanasiul(DRAGASTAN)
Rivularia lissaviensis(BORNFMANN)
Rivularia mnerica (DRAGASTAN & BUCUR)
Thaurnathoporel/aparvovesiculiferaRAINFRI

Fig. 2.—Tbefaciessequencesof themain sectionsSoria,Renieblas,Aldealpozo.Villar del
CampoandTajahuerce.Ahbreviations:FI. sandstones,F2. calcareouspelletal sandstones.
¡3. calcareous oolitic sandstones,F4. pelletallimesrones,F5. bioclastic limestones.FÓ. sandy
miente,Fi. miente, FS. algal limestones,F9. algal/oncolitic limestones.K. bioclasticCoral
LimestoneFormation,a. cycle boundanies.b. faciesboendaries.e. hardgrounds,disconti-
nuities, d. lateral facies variations, e’ corals. 1 foraminifera,g. gastropods.h. algae.,. aramo-
nites,1. characeans.

Fig. 2.—Secuenciasde faciesde lasprincipalesseccionesde Soria, Renieblas,Aldealpozo.
Villar del Campoy Tajahuerce.Abreviaturas:FI. Arenisca,¡2. Areniscacalcáreaconooli-
tos. F4. Calizabioclástica, F6. Micrita arenosa.Fi. Mienta, ES. Calizaalgal, ¡9. Caliza
algaFoncolitica,K. Formacióncalizahioclásticacon corales,a. Limites decielos,b. Limites
defacies,e. «hardground»,discontinuidades,d. ‘Variacioneslateralesde facies,e. Corales.1
Foraminíferos,g. Gasterópodos,h. algas.i. Aramonites,j. Canáceas.
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the boundarypositionbetweenthe stagesis moreor lessapproxima-
ted, still; in Aldealpozoit is supposed5 m, in Renieblas28 m, inVillar del
Campo14 m ant! in Soria about20 m belowthe bioclasticCoralLimestone
Formation(Hg. 2). The timits of the Aldealpozo Formationare obviously
diachronous.

PITASES OF SEDIMENTATION AND LITHOLOGY

The manifold sedimentsdeveloppedcyclically neara limnic/brackish
lagoonalborder,in lagoonalquietwaterant! in quiet to turbulentshallow
subtidal areas.Completecyclesare divisible into 4 parts (Fig. 3) with 9
different facies typesattributed to them (Dragastanet al?. 1987). Neverthc-
lessincompleteonesarealsoprescnt;extraclastsin somecasespoint to the
former presencerespectivelythe reworking of older cycle tnembers.Ihe
entire «AldealpozoCycle» representsgenerallya more or less «sudden»
transgressiveant! thena regressivcphasepcrsistingovermorefaciestypes.
lnversionsof the successionseldomoccur

TransgressivePhase(1)

Thecyclc startsafter an omissionperiod (lic) with marinesandstoncs
overlying a clear relief The sandstonesare probably relicts of parts of

II

lib REGRESSION

~ II a

TRANSGRESSION

¡ lib

Fig. 3.—Schematic section of the facies relationships and development of an idealized
Aldealpozo Cycle. Abbreviations seeNg. 2.
Fig. 3.—Dibujo esquemático de las relaciones de facies y el desarrollo deun Ciclo deAldeal-
pozo idealizado.Abreviaturasven Hg. 2.
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t!eltaic systems.Thc calcareoussandstonescontainpellets,coatedgrains
ant! ooidsbesidebivalve ant! echinodermaldebris.Sometimesooidsclearly
dominatethe restof the components.The depositiontookplacein shallow
subtidalnearshorecoastalchanneis.The carbonategrainsweremostpro-
bably washedin from adjacentarcas,the ooids from ooid barssituated
more to the south.

RegressivePhase(II)

The regressivephaseof thecompletecycle is threefold:It is composed
of ashallow marine(a), a lagoonalenvironment(b) ant! last not least an
omissionperiod (c).

a) Characteristicare pelletal ant! bioclasticcarbonatesof a shallow
subtida]sea.11w clastic input decreasesconsiderab]y,the currentswere
lessintensethanbefore.

b) Sandymicritesant! dismicritesas well as algal/oncoliticlimestones
are typical. Ihe first one with fine grained sandy material, pellets, fila-
mentsant! a small numberof foraminifera,algae,gastropodsant! ostra-
cods developped in a quiet subtidal sea.Ihe micrites ant! dismicritesare
attributedto an intertidal arca. Birdseyes,stromatactisand dessication
cracksarepresentant! indicateperiodsof exposure.In quietwatersalgae
settleddown forming thin mats of bindstones.Reworkingof biota ant!
mud led to the formationof oncoidswithin the tidal zoneof the protected
lagoon.

c) The regressionculminates in an omission-phase.Planeor irregular
discontinuitiesdevelopped.The latteronesaremostof ah originally hart!-
groundswith truncationsant! maredessicationfabricswidenedby erosion.
Relicts of soils werenot observed.

DISCUSSION

Thecyclic alternationsdescribedarecharacteristicfor the westemnMa-
dero (Figs. 4, 5) during the Oxfordian/LowerKimmeridgian.A narrow,
shallowmarinestraitstretchedout betweenthe EbroMassifant! theMese-
ta respectivelythe adjacentSoria-AtecaHigh. The strait is a relict of the
marinesea coveringwide arcasof Spain during earlier mcsozoic times
The regressionof the Dogger/Malmboundarylcd to the new determina-
tion of the coastlines.

TheAldealpozoformationinterfingerswith deltaicsandsfmom the neigh-
bouringemergedmainlandsant! with oolitic grainstoneson the onehand,
on theotherwith sandymarísof the openmarineseasituatedin the south-
east. The sadbodiesant! the oolitic bars isolated the «AddealpozoLa-
goon» almostcompletely.Sea level fluctuationsandlorunsteadyratesof
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Fig. 4.—Paleogeographicalreconstructionof the Madero arca during the Oxfordian and
Kimmeridgian.Ihe lagoonis borderedby oolitic bars and deltaic sandbodies in the north-
eastand the south.Eastof the ToranzoSwelIan openmarineenvironrnentrernained.
Abbreviations:1. Distribution of the AldealpozoFormation.2. tnterlingeringof facies 1/3
and 1/4. 3. Oolitic limestones,4. Sandstones.5. Marís and limestones,6. lnput of clastie
material, 7. Discontinuities,8. Condensation,9. lnon-oolitic limestone, 10. lroncrusts,II.
Spoagioliticlimestone.12. Locationsof ammonitediscoveries,13. Thicknessof Aldealpozo
Formation.14. Thicknessof Oxfordianstrata.

Fig. 4.—Reconstrucciónpaleogeográficadel área del Madero duranteel Oxfordiensey
Kirnmeridgiense.El lagoonesta bordeado por barrasoolíticasy abanicos deltaicos arenosos
porel noroestey sur. Al estedelumbral deToranzocontinuóun ambientemarinoabierto.
Abreviaturas:1. Distribución de la Formación Aldealpozo. 2. Interdigitación de facies 1/3 y
1/4,3. Calizasoolíticas.4. Areniscas.5. Margasy calizas.6. Entradade materialclástico,7.
Discontinuidades.8. Condensación.9. (‘alizascon oolitos ferruginosos,lO. Costras l~rrugi-
nosas.II. Calizaespongiolitiea,12. Localidadesconpresenciade Aramonites.13. Espesor
de la FormaciónAldealpozo.14. Espesorde los estratosoxfordienses.

subsidencecausedthe lot of sedimentarycycles.leadingto the formation
of alternatingtransgressive(deepening)to regressive(shallowing)faciesty-
pes.On the openshelfstarvationant! condensationeventstook placesi-
multaneouslyfrotn the Upper Callovian to the Middle Oxfordian ant!
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Fig. 5.—Cross-sectionthroughtheAldealpozoLagoonandIheadjacentarcasof oolitic bars.
ToranzoSwell andMoncayoShelf.
Abbreviations: 1. Foraminiferal limestones.2. Coral/bioclasticlimestones,3. Oolitic/lime-
slones, 4, Marís and limeslones.5. Spongiolitic limestones,6. Iron-oolitic limestones,7.
Sandstones.8. Calcareousoolitic limestones.9. Ammonitediscoveries,10. Discontinuities,
II. AldealpozoFornoation,12. Boundaryto the hioclasticCoral LimestoneForniation,13.
BoundaryCallovian/Oxfordianpartly presurned.

Fig. 5,—Cortetransversaldel lagoondeAldealpozoy delas áreasadyacentesdebarrasoolí-
ticas,Umbral de Toranzoy Plataformadel Moncayo.
Abreviaturas:1. Caliza de Foraminíferos.2. Caliza bioclasticacon corales.3. Caliza oolitica/
oncolítíca,4. Marga y caliza. 5. Calizaespongiolítica.6. Calizacon oolitos ferruginosos.7.
Arenisca.8. Areniscacalcáreaconoolitos,9. PresenciadeAmmonites,lO. Discontinuidades.
II. FormaciónAldealpozo. 12. Limite de la Formacióncalizasbioclásticascon corales.13.
Limite Calloviense/Oxfordiense,parcialmentesupuesto.

from thcnon to the Lower Kimmeridgian representedby thin sedimenta-
tion. But a definite correlationof events from the marine shelf to the
lagoonis not yet possible.

BIBLIOGRAPI-IY

BENKE, K. (1981): Die Dogger/Malm-Wendein denNW-lberischenKetten (Spa-

nien) und angrenzendenGebieten.Sedimentologie,Stratigraphieund PaUlo-
geographie.Facies4: 95-164.

BENKE, K, DURKOOP,A., ERRENST,Ch.& MENSINK, H. (1981): Die ¡(oral-
lenkalke im Oberjurader nordwestlichenIberisehenKetten (Spanien).Facies
4: 27-94.

BULARD, P. E (1972):Le Jurassiquerno,yen et supérieurde la chameIbériquesur/a
borduredebassinde lVEbre (Espagne). Thesedoct.Univ.Nice. vol. 1: 702 p.; vol. 11:
100 fig., 39 pl.



224 JI. Mensink,D. Mertmannand £ Wilde

CONZE, R., ERRENST, Ch. & MENSINK. IT. (1984): Dic Arnmoniten desOber-
Callovium bis Unter-Kimmeridgium in den nordwestlichenKeltiberischen Ket-
ten. Paldontographica,A, 183: 162-211.

DRAGASTAN. O., MENSINK H., MERTMANN, D. & WILDE, 5. (1987):
¡(tistennaheSedirnentationszykienira Ober-Jurader westlichenMadero,Nord-
Spanien.N Jb. Genl? J’aláonr, Abh, 175: 377-398.

ERRENST. Ch. (1987):Das korallenfiJhrendeKimmeridgiumder nordwestlichenIbe-
risciten Xettenund angrenzenderGebiete- Fazies. Paldogeograpitieund Beschreí-
bung der Korallenfauna.Thesisdoct. Univ. l3ochum: 1-161.

GOMEZ,1. J. (1979):El Jurásicoen Faciescarbonatadasdel sectorlevantinode la
Cordillera Ibérica.5cm. Esrrat., Ser. Mon.,4:1-683.

GOMEZ. J. J. & GOY A. (1979):Evolución lateralde las Unidadeslitoestratigráfi-
cas del Jurásico en Facies carbonatadasde la Cordillera Ibérica. Cuad. Genl.,
10: 83-93.

IGME (1971): MapaGeológicodeEspaña,Escala1:200.000,Soda31. Sintesisdela
cartografíaexistente.

IGME (1973): Mapa Geológicode España,Escala1:50.000. Olvega351.
IGME (1981):Mapa Geológicode España,Escala1:50.000,Agreda 319.
MAUTI-IE, F. (1975): Paláokarstira Jurader IberischenKetten (Prov.Soria,Nord-

spanien).N ib. Gen! Palúont. Abh., 150: 354-372.
MENSINK 1-1. (1966): StratigraphieundPaláogeographiedesmarinenJurain den

nordwestlichenIberischenKetten(Spanien).Beih. Genl? ib., 44: 55-102.
MENSINK, 1-1. & MERTMANN, D. (1988): Dic Geologieder Jura-Gebieteum

Olvega (Sierra del Madero, del Moncayound de Toranzo).Bochuniergenl. u.
geotech.30: 1-93.

WILID.E,. 8.. (1987): Das Bathoniutn und C.sllnviiin, der NnrHwed~1hericche.nkpt-

ten (Jura, Spanien) Sequenzenciner sich differenzierendenEpikontine<ntal
Plattform.Thesisdoct., Univ. Bochuin: 1-214; pubí. (1988)In: Bochumergeol.u.
geotechn.,31: 1-217.

WNENDT-JUBER E. (1985): Dic Mikrofauna und -flora der Koral/enkalkeim ¡Cm-
meridgiun’zder NW-IberischenKetten (Spanien). Thesisdoct.,Univ. Bochura: 1-
92.

Recibido: 13 marzo 1989.
Aceptado:12 julio 1989.


