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ABSTRACT RESUMEN

Pseudorhapydionindaurinensis P. dubig P. anglonensis  En este trabajo se han restudiado los géRemsdorhapydionina
and Pseudorhipidionina casertangSubfamily laurinensis P. dubig P. anglonensis/ Pseudorhipidionina
Pseudorhapydionininae) from the Iberian Range are r casertana(Subfamilia Pseudorhapydionininae) de la
studied. The age of the deposits containing theseiss Cordillera Ibérica. La edad asignada a los dep$difioe
is late Cenomanian. However, a snmRdeudorhapydionina  contienen estos taxones es Cenomaniense supemor. N
(named in this work aB. aff. laurinensig occurs in the lower  obstante, especimenes de pequefio tamafio, atrilandeste
Cenomanian deposits suggesting that the origin of the grouprabajo aP. aff. laurinensis han sido también encontrados en
is in the earliest Cenomanian. dépositos atribuidos al Cenomaniense inferiorue sugiere
un origen del grupo en la base del Cenomaniense.
Keywords: Pseudorhapydionininae, porcelaneous
foraminifera, Cenomanian, Iberian Ranges, Spain. Palabras clave: Pseudorhapydionininae, foraminiferos
porcelanaceos, Cenomaniense, Cordillera Ibérica, Espafia.
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1. INTRODUCTION Alveolinoideans and the Soritoideans. The former group
was widely studied in the 1930s by Reichel (193B-aiid
The Iberian Ranges consist of a NW-SE intra-plate foldupdated later by Calongst al. (2002) and Vicedet al.
belt extending about 400 km in length and more than(2011), but no new detailed studies have been made after
200 km in width at the east of the Iberian Peninsula, andhe work of Calonge (1989, 1996) for the Soritaceans.
surrounded by the Ebro, Duero and Madrid basins and Thus, the aim of this work is to restudy the
the Valencia Trough (Capott al, 2002). The Iberian representatives of the Pseudorhapydionininae stilyfam
Ranges were formed as the result of the Alpine Orogenyfrom the Iberian Ranges (E of Spain) in order to
and within them, !ve structural units are iderdd: the enhance their biostratigraphic and palaeogeographic
Demanda-Cameros (NW), Aragonian Branch (centraldistribution in this area of the western Tethys,tlie
NE), Maestrazgo (SE), Castilian Branch (central SW) andcontext of the Cenomanian Soritoidean revision. The
Sierra de Altomira (SW) (Fig. 1a). The Castilian Branch study has been based mainly on four sections fiwen t
and Maestrazgo units have been the only ones considere8lerrania de Cuenca (Castilian Branch, Cuenca province),
in this work. The Catalanids are included in theelaunit. although complementary samples have been also taken
During Cenomanian times, the area currently occlipie in the Maestrazgo (Puerto de Villarroya and Pueeb
by the Iberian Ranges was a SE-NW elongated intra-Remolcador sections, Teruel and Castellon prov)neesl|
continental basin (Iberian Basin) developed between thdrom the Catalanids outcrops (Prat de Compte, llave
Iberian and Ebro massifs, acting as a seaway between thend Tarragona, Tarragona province) (Fig. 1b). Moreover,
Tethyan Ocean in the south-east and the Atlantiea®c material collected by Calonge (1989) and deposited in the
towards the north (Cawet al, 2009 and the papers cited University of Alcala de Henares was also re-studied. The
therein). In this basin, the development of shallow-waternew material treated in this work has been depwsite
carbonate platforms with a tropical to subtropical climate the Department of Geology of the Universitat Autbnoma
and an oligotrophic to mesotrophic environmental regimede Barcelona. The !gured specimens are deposited in the
favored the settlement of an abundant fauna oeomeous  collection of Palaeontology under the acronym PUAB
foraminifera with a high to moderate k-strategglsas the  82473-82479.
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2. CENOMANIAN STRATIGRAPHY

In the Iberian Ranges, the Cenomanian sequenoadsd
generally into !ve lithostratigraphic units (Vilast al,
1982). From bottom to top, they are (Fig. 2):

1. Chera Formation. This basal unit is constituted by
green marls interbedded with partially dolomitizgdy
limestones. The unit contains a rich fauna of ogsied
larger foraminifera; among this last groQuneolina
pavoniad’Orbigny, Orbitolina (Conicorbitoling cf.
cuvillieri (Moullade), O. (C.) corbarica Schroeder,
Peneroplis parvuPe CastroQvalveolina maccagnoe
De CastroSellialveolina quintanensigicedo, Calonge

& Caus (note that this species is generally named
Sellialveolinagr. vialli in previous works), and rare
small Praealveolina ibericaReichel. The age of this
unit is earliest Cenomanian (Caesal, 2009). The
Chera Formation, latest Albian in age (Caisal,
2009), overlays the Aras de Alpuente Formation.

This unit yieldsPseudorhapydioninaff. laurinensis

2. Alatoz Formation. This consists of laminated
limestone and dolostone, characterized mainly by
the occurrence dPraealveolina ibericaassociated to
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O. (Orbitolina) concavalLamark),0. (O.) duranddelgai
Schroeder andCharentia cuvillieriNeumann, among
others. The age is early Cenomanian (Gawd, 2009).

3. Villa de Ves Formation. This unit comprises thin
bedded to massive limestones intercalated with marly
limestones passing upwards to dolostone. The larger
foraminifera are represented Bybitolina (C.) conica
(d’Archiac), Charentia cuvillierj Praealveolina debilis
Reichel andellialveolina gutzwillerVicedo, Calonge

& Caus In addition, a rich association of nezzazatids
(Nezzazata simple®mara,Merlingina cretacea
Hamaoui & Saint MarcBiplanata peneropliformis
Hamaoui & Saint MardBiconcava bentorHamaoui &
Saint Marc andCoxites zubairensiSmout) characterizes
this unit. A middle Cenomanian age is given to thig
(Calongeet al, 2002; Caugt al, 2009).

4. Casa Medina Formation. Nodular limestone
and dolomites with a rich fauna of porcelaneous
foraminifera that include alveolinidd?faealveolina
tenuis Reichel, Praealveolina simplexXReichel,
Ovalveolina ovun(d Orbigny) andO. cf. crassaDe
Castro) and pseudorhapydioninBs¢udorhapydionina
dubiaDe CastroP. anglonensi€herchi & Schroeder
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Figure 2. Schematic correlation of the Serrania de Cueectosis (Castilian Branch) with the stratigraphisition of the samples

containing Pseudorhapydionines. Note that the reference section is from Villarroya de los Pinares section (Maestrazgo

(redrawn from Caust al, 2009). See coordinates in Fig. 1B. Samples reppsL100 = PUAB 82475; L101 = PUAB
82476; L102 = PUAB 82478. Remaining samples have been taken from Calonge (1989).
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P. laurinensisDe Castro and’seudorhipidionina Remarks. See Consortet al. (2015, 2016) for
casertanaDe Castro). No orbitolinids or rhapydioninids discussion about the Praerhapydioninidae family.

are present in this unit, which is dated as late

Cenomanian. Subfamily Pseudorhapydionininae Consettal, 2016
Type Genudseudorhapydionin®e Castro, 1972
GenusPseudorhapydionin®e Castro, 1972

Type specieRhapydionina laurinensi®e Castro, 1965

5. Ciudad Encantada Formation. The unit is corstitu
mainly by dolomites, and the larger foraminiferzc
only sporadically when the dolomitization is lestense.

In the Catalanids, the deposits of Cenomanian age Description. Globular to subcylindrical porcelaneous
are represented only by a few meters of limestoree a foraminifer with planispiral-involute chamber argament
dolomites attributed to the Serra de Llaveria Fdioma  in the early stage of growth, becoming generallgaiied
(Robles, 1982), which are contemporaneous with thein the adult stage. The aperture is cribrate. Thegmal
Casa Medina and Ciudad Encantada Formations. $n thichamber lumen is partially subdivided by radialts&p
area the Cenomanian deposits lie on the terrigenousor further details see De Castro in Schroeder &
Utrillas Formation. The limestones of the Serra de Neumann (1985).

Llaveria Formation contaiPseudorhapydionina dubja

P. anglonensisP. laurinensisand Pseudorhipidionina Pseudorhapydionina dubi@e Castro, 1965)
casertana (Figs 3a-39)

From a depositional point of view, the Cenomanian
deposits of the lberian Basin belong to two conteeu Description. Porcelaneous shell with subglobular-to-

cycles, separated by a major unconformity occurdhg cylindrical morphology. The chambers in the early stage
the middle Cenomanian. At that time an importar#-se of growth are arranged in one and a half to two whorls.
level drop caused a regional episode of subaeqmistire  The specimens of the Iberian Ranges show four chambers
across most Iberian shallow marine areas (Gimérss7; in the "rst whorl and six or seven in the second one. The
Martin-Chivelet & Gimenez, 1993). The deposits lé t  uncoiled adult stage consists generally of "ve cylindrical
lower cycle are represented by Chera, Alatoz, alia de chambers. The globular early stage reaches a maximu
Ves, while those of the upper cycle are constituted by thediameter of 0.35 mm with an average of 0.29 mm. The
Casa Medina and Ciudad Encantada formations or theiseriate adult stage has an average length of 0.6 mm and
contemporaneously equivalent deposits in the Catalanidsthe height of the chambers is approximately 0.06. mm
The scarce centered sections show a proloculus of about
40 um in diameter. The apertural face is convex and the
aperture cribate. The intercameral foramina are regularly
3. SYSTEMATICS disposed, forming a circular pattern with three concentric
stipple rings in the septa. The chamber lumen is partially

Phylum FORAMINIFERA d'Orbigny, 1826 Pawlowski divided by radial septula, which number approxirtyeet

et al, 2013 per quadrant in the seriate adult stage of growth. Septula
Class TUBOTHALAMEA Pawlowsket al, 2013 are short and their thickness is less than 10 um.

Order MILIOLIDA (Delage & Hérouard, 1896)

Pawlowskiet al, 2013 Remarks. The concentric ring pattern of the foramina

observed in thé®. dubiafrom the Iberian Ranges can be
Remarks. In this paper the classification used for also observed in De Castro (1985; PI. 41, Figs 2-6). The
high-level categories, such as phylum, class, axéro circular outline of foraminal disposition is refedralways
categories, is from Pawlowskt al. (2013). to the seriate chambers. Their presence in thelgpir
arranged chambers has not been observed.

Superfamily Soritoidea Ehrenberg, 1839
Stratigraphical and geographical distribution.

Remarks. Following Consortiet al. (2016) the  Pseudorhapydionina dubia a common species in the late
Superfamily Soritoidea should be restricted to plammeous ~ Cenomanian of the Iberian Ranges. It frequently iy
foraminifera with planispiral early arrangementtbe  the Serrania de Cuenca (Casa Medina Formation) and in
chambers in A and B generations that may later becomé&rat de Compte (Serra de Llaveria Formation).
uncoiled,!abelliform, or annular, in the adult stage.

Pseudorhapydionina anglonengherchi & Schroeder,
Family Praerhapydioninidae Hamaoui & Fourcade, 1985
1973 (Fig. 3h)
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Figure 3. Scale bar 0.5 mm for all specime(ef) Pseudorhapydionina dubiaom Prat de Compte (PUAB 82473 LPO1 and LP02).
a) Transverse slightly oblique section. Note intereaath foramina piercing septurb) Oblique section. Intercameral
foramina and septula are visible). Badly preserved longitudinal sectiod) Tranverse section. The cut show septulae
and intercameral foramina piercing sept@hClose to the equatorial (left side) and tranverse slightly oblique (right side)
sectionsf) Close to the equatorial section. Four seriate chambers are VigjdRe.dubiafrom Serra de Llaveria (sample
80092401 of Calonge, 1989). Longitudinal section. In the upper part, the convexity of the septum simulates the presence
a simple unique aperture. This also happens in@,(b) Equatorial section d?seudorhapydionina anglonengiem Serra
de Llaveria (sample 80092401 of Calonge, 1989). The section shows few septula (lower part) and intercameral foramil
in interiomarginal position (lasts chambers). Apertures in interimarginal position are also visible in earlier growth stage
(arrows).c: chamberjf: intercameral foraminas: septum;sl: septulum.
























