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XBSTRACT

Thc Bathonian-Calloviancarbonatedsedimenis,sometimessandyor
silty and ctayish,of the Iberian ptatform in Ihe Sierrasde la Demanda,
Camerosami MoncayonearBurgos,Logroño, SoriaamiZaragoza(North-
west IberianRanges)yeld significantammonitefaunasfor a precisebios-
tratigraphicapproach;thesealsoallow sornebiogeographicremarksabout
Ihis region situated in platform environrnentsalmost off on the North
Tethyanmargin.

During the Bathonian (Montenegro,Soria, Olvegaand Ricla forma-
tions) the faunasare dominatedby the Perisphinctidae(Procerites,Siemi-
radkia, Wagnericeraá;h’omeop/anulñes.Ch~ffatia —70 %)4 theothertaxa are
sorneOppelidae(Oxycerites,QecotraustesProhecticoceras—20 %). Parkinso-
niidae (Gonolkites bipistrenoceras—5 %) and Tulitidae íBullatimorphites
—5 %). The various recognizedspeciesallow to concludethat the Lower
Bathonian(Zigzagzone;ConvergensandYeovilensissubzones)is repre-
sentedas weIl as the Middle Bathonian (ProgracilisandSubeontractus
zones; Subeontractusand Morrisi subzones)and the Upper Bathonian
(Retrocostaturnzoneandsubzone).It mustbe notedthatMorphoceratidae
of LowermostBaihonianandClydoniceratidaeof UpperrnostBathonian
are missing.

In Callovian, (Montenegro,PozalmuroandRicla formations)only Ihe
lower pad of Ihis stageis dcli in ammonites.The Macroceplialusand
Gracilis zones are weII distinguishedwitb prevalentMacrocephalitidae
(Macrocephalites—45 %) andPerisphinctidae(Choifatia, Homeoplanulites,
Indosphinctes,Grossouvria—40 %). The Tulitidae (Bullatimorphites),Reinee-
keidae(Rehmannia)audOppeliidae(Chanasía)are very rare (15 %). 11w
Middle, andoverail, theUpperCallovianarelessfossiliferousanduncom-

Cuadernos dc Geología IMita N.” 14. 43—156. M oc] rld. [990.
Ecli 1. LI ri ‘ersiclaci (ornpl utcnsc.



144 J Thíerry and5 Wilde

plete:howewer,theAnceps,CoronatumandAthleta zonesare sometimes
recognizedwith Hecticoceratinae(Hecticoceras,Rossiensisseras,Lunuloce-
ras) andPerisphinctidae(Grossouvria,Indosphincees,Flabellisphinctes).One
shallnotethe absenceof Ihe Pacbyceratidae(Erymnoceras)andPeltocera-
tidae.

From thebiogeographicpoint of view, we corroboratethat this region
takesplace in the so-called-«Sub-Tethyanrealm»wherethe borealCallo-
vian KosmoceratidaeandCardioeeratidaearemissingwhile in dic Hatho-
fian, the faunaslook like ah thatof the otherSouth-WestEuropeanarcas-
«Sub-Borealrealm»-asa consequenceof historicalfaetorsof distribution.

Nevertheless.ecological factorsplay an importantpar in the geogra-
phical distributionof the ammonites.Thebathymetryappearsas dic most
importantfactoreonsideringthe completemissingof Phyfloceratidsand
Lytoceratidsboíh in BathonianandCaflovian in comparison.for instanee,
w¡th thePrebeticandSubbeticRangeswhichare underocean¡cinfluences
in the «Tethyanrealm». Localy, ammonitesare also exciusedfrom the
very shallow facies while tbey are relatively more abundantin deeper
facies;sandyor silty-clayishdepositsrespectivelyin South-WestDemanda
and North-WestMoncayo seemsto have no influence upon ammonite
faunasin comparisonwith thai in dic more carbonatedsedimenis.

Key words: Biostratigraphy,Palaeobiogeography,Aminonites,Middle-
Jurassic,Bathonian-Callovian.Iberic Ranges.

RESUMEN

En los Ibéridesnoroccidentales(Sierrasde la Demanda,Camerosy
Moncayo)los sedimentosreferidosal Bathoniense-Calloviensese presen-
tan generalmentecomo calizasmicriticas máso menosdetríticas y bio-
clásticas.Se estudiaaquí,con concursode las faunasde ammonites,los
aspectosdc la bioestratigrafiay dc la palcobiogeografiaen cl sectorBur-
gos-Logroño-Soria-Zaragoza.

Durante el Bathoniense(FormacionesMontenegro,Neila, Olvega y
Ricla) las faunasson dominadaspor los Perisphinctidae(Proceriteg Siemi-
radekia. Wagnericcras,Homeoplanulitc,; Choffatia —70 %) y los Oppelidae
(Oxycerites; Occotraustes,Prohecticoceras—20 %t algunosParkinsoniidae(Co-
nolkitcs, Epístrenoceras) y Tulitidae (Bullatimorphites)completanesta fauna
(10 %). Sepuedereconocerel Bathonienscinferior (zonadeZigzag;subzo-
nasde Convergensy Veovilensis),el Batboniensemedio(zonasde Progra-
cihis y Suhcontractus;subzonasde Subcontractusy Morris) y el Batho-
niensesuperior(zonay subzonade Rctrocostatum).Faltantotalmentelas
familias Morphoceratidaedc la basedel Batboniensey Civdoniceratidaede
la partemássuperiorde este piso.
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Solamenteel Callovienseinferior es muy fosilífero (Formacionesde
Montenegro,Pozalmuroy Ricla). LaszonasdeMacrocephalusy Gracilis se
caracterizanpor la abundanciade los Macrocephalitidae(Macrocephalites
—45 %) y Perisphinctidae(Choifaria, Homeoplanulites,Jndosphinctes,Gros-
souvria —40 %). Los Tulitidae. (Bullatimorphites),Reineickeidae(Reliman-
nia) y Oppelidae(Chanasia)no representanjuntos, másdel 15% de la fau-
na ammonitica.El Calloviensemedioy el Calloviensesuperiorfaltan en
muchosperfiles; cuandoexistensonpocofosilíferos.La zonadeAnceps,y
aveceslas zonasde Coronatumy Athela, revelansobretodoHecticocera-
tinae(Hecticoceras,Rossiensiceras,Lunuloceras)y Perisphinctidae(Grossouv-
ría, Indosphínczes, F¡abellísphínctes);los Pachyceratídae(Erymnoceras)y Pel-
toceratidaeno existen.

Estosdatosconfirmanla pertenenciade los Ibéridesnoroccidentalesa
la «Provincia subthethisiana».En el Calloviensefaltan totalmente los
Kostnoceratidaey Cardioceraitidaede las áreasboreales,mientrasqueen el
Bathoniensela faunase parecea la quese encuentracorrientementeen el
suroestede Europa.Los factoreshistóricosdesempeñanaquí un papel
muy importante.Sin embargo,los factoresecológicossonresponsablesde
la ausenciade los Phylloceratidacy Lytoceratidaecuyadistribución está
condicionadapor la profundidad.Localmente,el factorbatimétricointer-
vienetambién:los ammonitessonmasabundantesy diversificadosen las
áreasprofundasqueen las plataformassuperficiales.La composicióndel
sedimento,máso menoscarbonatadoy máso menosbioclástico,arenoso
y margoso,pareceno influir sobreel porcentajerespectivode lasfamilias.

Palabras claves: Bioestratigrafía.Paleobiogeografía,Ammonites,Jurá-
sico Medio, Bathoniense-Calloviense,Cordillera Ibérica.

INTRODUCTION

The Northwesternarcasof theIberianRangesbetweenBurgos,Logro-
ño, Zaragozaaud Soria is built with the Sierrasde la Demandaldelos
Camerosandthe Sierrasdel Madero/delMoncayo.Thegeneralstratigra-
phical and palacgeographicalelementsof thc BathonianandCallovian
stageshLve been studiedby Mensink (1966) and Bulard (1972). Later,
variousauthorsgayemoreprecisedetails in sedimcntayfaciesaboutthe
carbonatedrocksof theseregions(Valladares.1976; Benke,1981; Mcnsink
andMertmann,1984; Wilde. 1988).

From the biostraíigrapbicaiandpajaeobiogeograpbicalpointsof view,
the North-WesíIberianrangesarenot sowell knownas the South-Eastem
part of the «RamaAragonesa»—South of Zaragoza—and the «Rama
Castellana»—Southof Teruel—(Marín andToulouse,1972; BulardetaL,
1974; Sequciros,1980. 1982 a,b, 1984; SequcirasandCariou. 1984; Sequei-
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ros ci al?, 1984; Conzeet al.. 1984; SequcirosandMelendez. 1979, 1987;
Cariouu aL. 1987).

The reccnt work in te North West Iberian Range of one of us (5.
Wilde), dic determinationof about270 new collectedammonitesand the
revisionof the faunasof Bulard’scollectionspreservedin Dijon (J. Thier-
ry). allow us to give a more detailedbiostratigraphicalframework of this
realin. Ihe transition area betweendic North-West Iberian Range.The
Zaragozaregion nearRicla.Aguilon andBelchite.is includedin dic study
by literaturecomparisons.Some biostratigraphicalandbiogeographical
remarkson ammonitescan be statedandcomparisonswith otherSouth-
Wcst Europeanregions can be madeto replaceIbis Iberian area in the
wídcr contextof dic North Tethyanxwargin duringthc Middle-]urassic.

AMMONITE FAUNAS AND BIOSTRATTGRAPHY

The Bathon¡an

la WestMadero.MaderoandNorthwestMoncayoregions,Middle aná
Upper Bathonianis missingpartly or entircly. In otherarcasthe stageis
enoughfossiliferous.Thebathoniansequeneeis separatedfrom Ibe Bajo-
cian by an importantguide horizon with unconformitiesand ammonite
cnrichmcntleveis which indicatethe UpperBajocian.mostly Niortense,
GarantianaandParkinsonizonesor partsof this.

TEe mostfossiliferousfacies is dic MontenegroFormationof the De-
manda-Camerosregions, some ammonitesare also found la the Neila
Formation. In the Madero-Moncayoterritory ammonitesare tare in the
Olvega, absentin thc Manublesand Soria Formations.Again they are
aboundantin dic open marineBiela Formationsouthof Zaragoza.The
mainbiostratigraphicsubdivisionscanbe recognized.In dic LowcrBatho-
alan,dic Zigzagzonesis weB representedwitb distinetiveParkinsoniidae
(10 %) of thc Convergeassubzone-Parkinsonia(Gonolkites,lcf eimensk~E
(G.) cf neuffensisand E (G.) cf convergens.The Perisphinctidae(80 %) are
omnipresentzthese are overail Procerites cf stephanoví .PschloenbachL
P clausiprocerus. E laeviplex and Siemiradzkia. Sorne Oppelidae (10 %)
—Oxyceritescf gr fallax-limosus—,show that Ihe Yeovilensissubzoneis
present.

la spiteof arelatively abundantfauna.thesubdivisionsof te Middle
Bathonianare not easyto recognize.Thc Perisphinctidaearealwaysdomi-
nant (80 %) with Proceritesfullonicuá E imitator SiemiradzkialissajousL £
pseudorjasanensis,Gracilisphinctescf progracilis andsomeWagnericerastThe
Oppelidae(10%)and Tulitidae (10%) arerareenough,with respectivelyOxvce-
rites oxus audBullatimorphitescostatus:the SubeontractusandMorrisi zo-
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nes may be partly prescnt,at least the Gracilisphinctcs,Daubenyiand
Wagnerieerashorizons.

The Uppcr Bathonian is uncomplete.On the one hand, the Discus
zonefaunasare alwaysmissíng as in ah the Iberian Península;on the
otherhanó, the Retrocostatumzonecan be casily recognized.The Peris-
pbinctidaearestill dominant(60 to 80 %) with Homeoplanultesacutícosta,fi.
homeomorphusFaracho¡faría sp., Choffatia(Subgrossouvria)riclicí. The Op-
pelidaeare well represented(15 to 30 %) with Oxycerñescf oppeli, O. orhis,
Hecticoceras(Prohecticoceras,~angulicostatum,OecotraustesclaraiensL. In ad-
dition, rareTulitidac -Bullahmorphitescf bullatimorphus,E. cf costatus-and
Epistrenocerascf hystricoides,E. sp. bearout the Mirabilis, Blanazenseand
Rctrocostatumhorizons.

The Callovian

A significant unconformityexisís within thc Lower Callovian in the
wholc studiedareaexceptin the DemandaandZaragozabasin regions
(MensinkandMertmann,1984)wherethefaciesof the LowerCallovianis
in continuity witb dic Uppcr Bathonian.In South-WestCameros,South-
Wcst Demanda,North and partially South Demanda,thc Middle anó
Upper Callovian are missing.Thcre usually.the Macrocephalusand the
Graciliszoneare in the uppcr panof the Montenegroformation. In other
arcasas dic SouthEastDemanda,Fasí Dcmanda/NorrhCameros.South
West CamerosandWest Zaragozaregions,thc Callovian is well known,
high]y fossijiferousami secmstobecomplete.Themain sections,Canales
in Ihe Montenegroformation,Cinain tite PozalmuroformationandRicla in
the Ricla formation,providegoodenoughammonitefaunas.In theAgreda
andPozalmuroFormationsoftheMadero/Moncayoterritoy exceptof the
SouthWest(Cina),the Callovianis unfossiliferousandverypoor in ammo-
nitesbut surelyexists.In nearly the wholestudicdarca,the Dogger/Malm
BoundaryUnconformity separatesthe Callovian from the Oxfordian sc-
quence(Mensink, 1966; Bulard. 1972;Gcyeret al?, 1974; Benke, 1981; Wil-
de, 1987).TheUpper,if not alsoIhe Middle Callovianarein contrasíto the
Lower Callovian. only recognízedin somesectionswith a searceandbad
preservedfauna.

TheLowerCallovianis the bcstknown.In the Macroeephaluszonethe
Perisphinctidae(40 to 45 %) —Homeoplanulitescf furculus, H Choffaíia
sp., Parachojfatíasp., Grossouvríasp., fndosphínctessp.—andtheMacrocep-
halitidac(40 to 45 %) —Macroceplialitesifansirorius, M. cf macroceplialus.M.
typicusM kamptus—are prevalent.Thc Tuhitídae—Rullaeimorphitesbu/la-
tus, B. prahecquense—are less represented(15 or 25 %); in somesections
thcy can reach30 %. RareOppellidae—Oxyceritessp. audReinec/ceidae-
Rehmanniasp..Loczycerassp. do not go up to 1 or 20 %. In the Graciliszone
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the ratio slightly changeswith the disappearanccof the Tulitidae, the
growingup to 10-20 % of dic Reineckeidae—Relimannia(Loczyceras,)grep-
pin¿ R. (R.) laugieri andsomerepresentativeOppelidae—Chanasiachariro-
ni. The Perisphinctidae—Jndosphinctesrusticu.s1? luceyensis~Isp.— andthe
Macrocephalitidae-MacrocephalitesconzpressusM. gracilís’— stay dic more
representativeammonites(45 to 50 %).

The scarcenessof Ihe Middle andUppcr Callovianammonitesdo not
allow lo cstablishreliable ratios.The Ancepsandsometimesthe Corona-
tum zonescanbe recognizedoverall with Reineckeiidae—Reineckeia(Re-
neckeia)cf anceps Rehmannia(Loczyceras~gr. reiss¿ R. <‘L.) riclicí— ¡¡ccli-
coceratidae—Hecticoceraschanaziense,1-1. pseudopunctatum,H. (Lunuloce-
ras) orbigny¿ FI. (Rossiensiceras)rnetomphatum,H. (1?.) subnodosum—anóthe
always prevalcnt Perisphinctidae—Indosphincu’sFlabellisphinctas Gros-
souyria.With respectto 4w UpperCallovian.dic veryrareHccticoceratidae
collectedarenol indisputableevidence;onecanonly saythatAthletazone
may exisí (Sequcirosand Meléndez,1987).

PALAEOGEOGRAPHYAND AMMONTTES BIOGEOGRAPHY

Main palaeogeographicai and sedimentological aspects

Accordingto variousauthors(Bulard, 1972; Gomez,1979).dic genercal
palaeogeographicaloutline depictedis the socalled«SoriaStrait» between
dic Ebroand lberic (Central MesetaandAsturias)massifs.Openedto the
North Wcst on Ihe «CantabricSea»andto the SouthFasíon Ihe «Levan-
tin Sea», it makes the connectionbetween the Atíantie and the Tethys
Oceans.The limiís andextensionof Ihe «SoriaStrait» arehighly variable
during the Jurassic;but. alí dic authorsagreewith a general regressive
trend which narrow it from Lower Jurassic(Toarcian)lo Late Middle
Jurassic(Callovian). Always íypicals of an epicontinentalplatform, Ihe
scdinients.mainly carbonatedin dic Bajocian-Bathonian,becomedetrití-
cal (sandy,silty andclayish) lii Ihe North-WestIberic RangesduringIhe
CallovianaudOxfordian.

Ammonite faunasand biogeographical comments

a) Ihe Bathonian

Becauseof a relativescarcencssofthe specimensja ihe sectionsit is not
possibleto give quantitativeresults.Nevertheless.the four major taxa re-
cordedareAmnionitinacommonlyknownon dic curopeancratoniepiat-
fornis, almosí off lo the North on Ihe Tethyanmargin («Subtcthyanrcalm»:
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Cariou ci al? 1985); it can be notedthat they are not so diversified as in
otherWestEuropeanareas.Sometaxa,commonlyrecordedfrom Westcm
Europeplatformsand Bctic Rangesare missingor very little known.Such
are the Morphoceratidae;rarespecimensexists moreto the SouthEastin
thc «RamaAragonesa»nearCalandaandRafales(Bulard, 1972) in the
«SectorLevantino»of the «RamaCastellana»nearSotde Chera(Gómez
el aL. 1971) audin the MontesUniversalesnearHontanarandMoscardón
(Tintant and Viallard. 1970; Fernándezel al?. 1978). The samesituation
existswith thc Middle BathonianCadomitinaeand the UpperBathonian
EpistrenocerasandHemigarantia.Someotherremarkscanbe siatedabout
thc generaTuiñes andMorríceras neversurely identified up to the present
(Gómezci al., 1971). With regardto dic simplified sutureuneammonites,
íhe so-called«Faunesarabo-malgaches»(Cariouel al?, 1985) as Micromp-
halites (Middle Bathonian)andClydoniceras(UpperBathonian)areunknown.
PhylloccratinaandLytoceratínaarealwaysmissinglike in dic whole¡be-
nc ranges:this featureshighly constrastswith thc Betie Ranges(Sandoval-
Gabarrón,1983)wherethesetaxa, linkcd to deapandoceanicenvironments
(«Tcthyanbioma».DommerguesanáMarchand.1988; Thierry, 1988 a, b)
are presentandoften dominanton Ammonitina.

Thesediffercnceswithin the ammonitefaunasbetweenMiddle Wcst-
cm Europe,¡heríanRangesaudBetic Rangesis not causedonly by gapsin
the fossil rccordbut is the consequenseof the environmeníwaterdepth.
Phylloceratidac.LytoceratidaeanóMorphoceratidaeare missinghemebe-
causeit is too shallow: as to ClydonicematidaeandsomeTulitidae, it is too
deep. It rcmainsthe problemof the scarcenessor missingof the Middle
BathonianCadornitesanóUpper BathonianEpistrenocerw~Hemigarantia,
aud a relative low speciesdiversity within the othemAnimonitina. If we
considerthegeneralpalaeogcography.the «SoriaStrait»maystandsin the
way of te spreadingof the ammonite faunas~.The Nomth West Iberian
rangesmay have been relatively isolated on the narrowerpanof this
«strait»,íheyarenot verywcll in connectionwith theAtlantic areasbecau-
se of thc expansionof thc emergedarcas.Ihis mayexplainthe few divemsi-
fied and impoverishedBathonianAmmonitesFaunas.

h) Ihe Callovian

la the Lower Callovian te Macrocephaluszone(Valgañon-Gar-gan-
chon,CanalesandCina)yelds the prevalentfamiliesTulitidae, Macrocep-
halitidaeand Perisphinctidaewith rare Heeticoceratidae(Valganón-Gar-
ganchónandCanales)andReineckeidae(Cina). With the Gracilis zone
(Torrelara-LaAceña,Canales,LuezasandCina) the Tulitidae desappeam,
the Hecticoceratidae-Reineckeidaego up and thc Macrocephalitidae-Pc-
risphinctidaestay at an identical ratio or slightly increase(Fig. 1). The
moredetailedinvestigationsconductedSouthof Zaragoza(Ricla. Aguilon
andBelchite—Sequeiros.1984; Sequcirosand Camiou, 1984: Caniouesal?,
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Fig. 1.—Palaeogeo~raphy of the Lower Callovian (Macrocephalus aoci Gracilis /ones) aod
geographical distribution of Ammonites in the «Soria Strait» (dorted line~ North West Iberie
ranges - Ammonite faunas: 1-Tulitidae. 2-Maerocephaiiúdae, 3-Oppetlidae, 4-Reineckeii-
dae, 5-Perisphinctidae. 6-Spiroceratidae. Thc number on the right of each diagram is 4w
total ammonite fauna for Ihe considered biostratigraphical unit. Palaeogeographical data
(modified from Wilde, 1988): 7-clastie influences (mainly sandy). -5: shallow facies (superfi-
cial platforms\ -d:deaper facies (deap platforms). Ihe white arcas are without deposits.
Fig. 1.—Paleogeografía dcl Calloviense Inferior (Zonas Macrocephalus y Gracilis) y distri-
bución geográfica de Amnionites en el «Estrecho de Soria» (linea discontinua). Noroeste de
la Cordillera Ibérica. Faunas de Amnionites: l-Ttílitidae, 2-Maerocephaliíidae, 3-Oppelli-
dae, 4-Reineekeiidae. 5-Perisphinetidae, 6-Spiroceratidae. El número de la derecha (le cada
diagrama es el total de la fauna de Animonites para la unidad bioestratigráfica considerada
Datos paleogeográlicos (modificados de Wilde. 1988): 7- influencias clásticas (principal-
mente arenosas). -s: facies poco profundas (plataformas superficiales). -d:facies más profun-
das (plataformas profundas). En las áreas en blanco no hay depósitos.

1987)om moreto thc SouthEastin the «RamaAragonesa»(Ariño. Marín
andToulouse1972; Sequcimos,1984— Moneva,Sequciros,1982, 1984)show
dic samedistributions.Sornediffemenccscanbe notedin Ihe sectionswheme
the data ame given atdic subzonelevel: theTulitidae pursuesatIbebaseof
thc Gracilis zone(Ricla andBelchite) while at the saínetime the Macro-
cephalitidaereach70 % of thc fauna:sorneheteromorphs(Spiroceratidac)
can be noted(Biela, Aguilon) with an importantratio (5 to 10 %).
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In Ihe Middle Callovian (Fig. 2) only the Anccpszonecanbe investi-
gated in spiteof a mame enoughfauna(Canalesand Cina). Similar ratiosas
that compiled Southof Zaragozaon more abundantcollections(Ricla,
Aguilon and Belchite; op. cit.) show the importantpan played by the
Hecticoceratidacandthe everpresentReineckeidaeandPenisphinctidae.
The Coronatumzoneis only well detailedin Ricla (SequcirosandCariou,
1984. Cariou el al?. 1987) andAguilón (Sequcirosand Meléndez, 1979;
Sequcirosel al?, 1984)but the faunais too rare to givesignificantquantitati-
ve data.The Pachyceratidae—Erymnoceras—areobviously vcry rare and
Ihe fauna is parted like in the Anceps zonewith similar ratios between
Hecticoceralidae,Reineckeidaeami Perisphinctidae.Erytnnoceravis only
citedin two otherpoints of the Iberic Ranges:nearTorrecilla dc Cameros
(Bulard, 1972) and in the «Rincon de Ademuz»(Levantinarea;Gómez,
1979).

Ihe Upper Callovianammonite fauna is too scantyto a quantitative
approach.Howeversornediscoveniesareof interesÉ.TheAthela (andper-
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Hg. 2.—Palaeogeography ol the Míddle Callovian (Aoceps zone) aod geographical distribu-
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as in Hg. 1).
Fig. 2.—Paleogeografía del Calloviense Medio (Zona Anceps) y distribución geográfica de
Amnioniles en el «Estrecho de Soria» (línea discontinua), Noroeste de la Cordillera thérica
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hapsLower Lambertizone)of Ricla (SequcirosandCariou,1984,Cariou
el al?, 1987) andAguilón (SequcirosandMeléndez.1979: Sequcirosci al..
1984; SequeirosandMeléndez,1987)yelds overalí Reineckeidae.Hectico-
ceratidacaudrarePeltoceratidactike in otherplacesof the SouthWestern
Europe.Onemustpointout Ihe discoveryof rareKosmoccratidaein Ricla,
Aguilón (Conzeci al?, 1984)andAnquelade Pedregalin thc (<RamaCaste-
llana» (Meléndezet aL, 1982). The Kos¡nocerasrecordedfrom Neila (Men-
sínk, 1962) and dic Quensíedíccerasfrom Cina and Canales(Mensink,
1966; Bulard, 1972) remainvcry doubtfull.

In brief, durin.g the Callovian, the North West Iberie rangesare nol
influenced neither by the «Tethyanbioma» nor by the «Boreal biota»
(DommerguesandMarchand. ¡988; Thierry. 1988 a.b). On dic onehaná
the TethyanPhylloceratidaeand Lytocematidaearetotaly missingcontras-
ting oncemorewith the ammonitefaunasof the Betic Ranges(Sequciros.
1974; 1979 a.b: 1987). On the otherhandIhe Boreal Cardioceratidaeare
alsoíotaly missingwhile the Kosmoccratidacarevery rareaud restrictedto
Ihe Upper Callovian. ConsideringIhere cosmopolitanfaunas.one can
statethat dic Iberic Rangesbelongto the «Subtethyanrealm»(Cariou et
aL. 1985). Like in the Bathonian.the faunasappearto be not so rich and
diversified as in otherarcas(MarchaudandThierty 1986; Thieriy. ¡988 a,
b); one more time, we can put forward the situation of the North West
Iberic Rangesin the narrowestpart of the «Soriastrait» and the conse-
quentlybadintercommunicationswith dic «LevantinSea»andthe «Astu-
rian Sea».

CONCLUSIONS

The geographicaldistributionof amnionitesin the Iberianrangeshas
beensÉilí discussedoveralí for the Callovian (Sequciros,1984. 1986: Se-
quciros cl al?, 1986) but not for dic Bathonian.Our investigationsgive
importantcomplcmentsabout the NorthWestcrnarcasnot yet well known
from this palaeobiogeographicalpoint of view. The results leads us to
discussthe part played both by the historicaland/or ecological factorsin
dic distributionof animonitesal two differcnt scales:the regionalWestcmn
Europeaudthe local IbemianRanges.

The cosmopolitanfaunaof the Bathonian,andthe missingof the Bo-
real families CardioceratideaandKosmoceratidaein theCallovianarethe
consequencesof historical factorsplaying a part al the Europeanscale
(CanoneraL. ¡985; Oommergucsa aL, 1987;DornrnerguesandMarchand,
1988: Dommerguescf al?, 1988: Thierry, 1988 a,b). The sprcadingof these
two families from dic «BorealIlota» to the Southof Europetakesplacein
the generaltransgressivecontextof the Callovianstage:Portugal(Rocha
audTintant. 1975). Spain (Melendezci aL, 1982; Conzeel aL. 1984) and
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Bulgaria (Howarth andStephanov,1965) are reachedonly in the Upper
Callovian. ConverselyIhe missíngof PhylloceratídaeandLytoceratidae.
both in BathonianandCallovian, is a consequenceof ecological factors
mainly the bathymetry.The Iberie Rangesdon’t belongto the «tethyan
hioma» (oceanieinfluences)which is evídentlyscttleddown on the Sou-
thcrn Europearcasbut doesnot passbeyond the Betie Ranges.Such a
distribution leadssomeauihorsto speakof a «Subtethyanrealm»while
the Midóle Europeis underthe influencesof a «Subboreal(orFuroboreal)
realm»(cratonie influences).

11w load pa]aeogeographycan interfereon this regional distribution.
Once more. te bathymetryappearsas the most importantfactor: ammo-
nitesarerareor exclusedfrom the very shallowfacieswhile theyarerelati-
vely more abundantin deeperfacies(Thieny, 1988 a). Buí, the different
kindsof sedimenísseemsto haveno influenceuponthe ammonitefaunas;
onemustcomparethatof Ihe sandyor silty-clayishdepostisrespectivelyin
Soutb-WestDemandaandNorth WesÉ Moncayoversus diaL in te more
carbonatedsedimentson theSouthof Zaragoza.Last but not the least,thc
so called «SoriaStrait» appearsto play as an impedimentfor the sprea-
ding of dic animonites.In the general rransgressiveconrextof Éhe Lower
Callovian,the relationsbetweenihe Iberic Rangesandthe «Bassind’Aqui-
taine»(France).throughthe «PaísVasco»andthe «PyrennéesOccidenta-
les» seemsto be easy;the ammonitefaunasof the «SierradeAralar» and
the «MassifdesArbailles» are similar (Thiemry, unpublisheddata).In the
MiddleandUpperCallovian,thc rare recordsof PachyceratidacandKos-
moceratidaemay allow us to think thai the communícationswíth 11w
Atlantic arcas(Asturias andPortugal,West of Franceand England)are
not soeasythanin Ihe LowerCallovian.Theseanimonitesarefor instance
more diver.sifiedandnumerousin Portugal(Ruget, ¡961; RochaandTín-
tant. 1975) iban in te Lberic Ranges.
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