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LOWER CRETACEOUS MARINE ALGAE AND
CALPÍONELLÍDAE FROM CANDAS (SAN PEDRO)-ASTURÍAS

PROVÍNCE (SPAIN)
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RÉSUMÉ

Dans les calcarénitesbioclastiquesde San Pedro (Candas)on a
rencontréuneassociationd’algueset foraminiféres(Boueinapygmaea,
RadoiciGiella banatiGa, Marine/la lugeoni, Palorbiziolina lenticularis,
Cho¡’fatella deGipiens,C. GruGiensis,Arenobuliminaaff. albiana, Trita-
da pyramidata.) d’áge Aptien inférieur (Bedoulien).Des calcarénites
micritiques á l’apport détritique réduit on cite l’associationd’algues,
foraminiféres et calpionellides,représentéepar Cylindroporella sug-
deni, Sa/pingopore/laurladanasí, Halicoryne nerae, TroGlio/ina len-
tiGularis, Pa/orbito/ina lentiGularis (rarement),Cho¡ate/la decipienset
Co/omiel/amexicanaqui attestel’áge Aptien supérieur-Albieninféricur.

On décrit ArabiGodium cantabriGusn. sp. de la famille Codiaceae.

RESUMEN

En las calcarenitasbioclásticasde San Pedro (Candas)se ha en-
contradouna asociaciónde algas y foraminíferos (Boueina pygmaea,
Radoiciciella banatiGa, Marine/la lugeoni, Palorbito/ina lenticularis,
dho¡¡ate/la decipiens, C. Gruciensis, Arenobulimina aff. albiana, Tri-
tarda pyramidata) de edadAptenseinferior (Bedouliense).En las cal-
carenitasmicríticas con aporte detrítico escaso,se cita una asocia-
ción de algas>foraminíferosy calpionellidos,representadapor Cylin-
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dropore/la sudgeni, Salpingoporellaurladanasí,Ha/icorynenerae,Tro-
Gho/ina lenticularis. Palorbito/ina lenticularis (rara) Chof¡ate//a deci-
piens y Co/ornkl/a mexicanaque confirma la edadAptense superior-
Albense inferior.

Se describeArabicodiunzcantabricus n. sp. de la familia Codia-
ceae.

INTRODUCTION

The regional character of the Lower Cretaceoustransgression
favoured awide arealextentof marineformations in the Cantabrian-
Pyrreneanchain. Due to this extent, Rat’s Urgonian formations, re-
presentedby marly-sandyor calcareousfacies with varrying detrital
supply, occur as isolated patchesto the west of the Asturian sedi-
mentation basin. These limestone patchesare remnantsof the car-
bonate-UrgonianCantabrianPlatform which actedintermittently from
the Paleozoicto the end of Cretaceaus.

The «Urgonian» may be considered as a phase of stability of
the carbonateCantabrian Platform, being the site of reef, coral-
gal and lagoanfacies; the latter presentan importantdetrital supply
of the continental domain which lies to the south and the west of
the Asturian sedimentarybasin.

The Lower Cretaceousoutcropswere first mentioned in the ge-
neral studies of Verneuil & d’Archiac (1849) and Schulz (1858). Ba-
tróis (1879)andMailada (1904) inade descriptionson their iithoiogy
and specified their age. Subsequentnew dataon the biostratigraphy
and sedimentologyof the Lower Cretaceausdepositsof this region
were due to Karrenberg(1934), Llapis Liado (1956, 1961), R~t (1959,
1964) andWiedmann(1962).

Schroeder& Wienands(1966) describethe biostratigraphyof the
Lawer Cretaceousof the westernmostoutcropslying an the northern
cost of Spain, between Avilles and Gijon, Andramero respectivelyto
the SE of Luanco locality. On the Cabo de Penas(Andromero) sec-
tion, the Lower Cretaceousis 100 m thick and according to some
Orbitolinidae speciesit is Upper Barremian-Aptianin age. Ten litho-
logic membersfrom a-j were delimited. The index fossil Pa/orbitolina
lenticularis (Blumenbach)was reportedfrequently within the interval
a-g; Praeorbitolina is reportedat the upper part of memberg, while
Orbito/inopsis ki/iani presentsa vertical occurrencefrom Upper Bar-
remianto Lower Aptian. Member j suppliedOrbito/ina (Mesorbitolina)
texana parva, an Upper Aptian index fossil, just like O. (M) texana
texana. According to Schroeder these speciesoccur mostly to the
north and east of Spain and are characteristicof the Lower Garga-
sian. In respect to some of the mentionedauthors, in the Luanco
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sector, the Lower Aptian/Upper Aptian boundary occurs between
membersh and i.

On the other hand, for the samesectorKarrenberg(1934) proves,
on lithosttatigraphic criteria, that membersa-b belong to the Weal-
dian, c-d to the Lower Bedaulian,e-i to the Upper Bedaulianandthe
limy j member to the Gargasian.

In a recent paper, Ramírez del Pozo (1971) presentsa biostrati-
graphic and microfacial synthesisof the Jurassicand Cretaceousof
northern Spain (Cantabrianregion), to the east of the Asturian ba-
sin. Numeraus lithologic columns and Aptian-Albian microfossil as-
semblagesare described.Within the marine Aptian (Urgonian) the
author recognized4 Orbitolinidae biozones: 1. the Palorbito/ina /en-
tiGularis Zone; II. the Orbito/inopsis sirnp/ex Zone; Iii the Simplor-
bito/ma manasi Zone, and IV. the 5. conulus Zane. Zones Í and II
belong to the Bedaulian, while zanesÍÍÍ and IV belong to the Gar-
gasian.The sameauthor mentionsthat in the caseof a calcareous
Albian andof a sedimentationcontinuity with the Aptian, theboundary
between the twa stagesmay be stated on palaeontologic grounds
only. Ít is worth mentioning the changewhich occurredat the begin-
ning of the Aptian in the sedimentationregimeof the Cantabrianbelt
and which entailedtite generationof reef carbonatefacies within a
sedimentationbasinof platformtype(epicontinental-neriticcharacter)
of about100 m deep.The Aptian microfaciesfrom the north of Spain
are practically identical with those describedby Cuvillier (1961) in
the Aquitaine basin; this could account for the link between the
twa belts, the FrenchPyrreneesandtheCantabrianMts. Thefollowing
Aptian microfacies are described: biohermal limestoneswith corals,
algae, BaGine/la irregularis, CoscinophragmaGribrosum, bryozoans
and rudists; biaclastic limestones (biomicrites and biopelmicrites)
with builder organisms,Orbitolinidae,Olomospira sp., Cuneolinaand
Hap/ophragmoides;argillaceousmicrites with detrital quartz, Trita-
xia and spongespiculesand detrital limestonesinterbeddedin terri-
genausformatianswith Orbitolinidae,gastropodsand Ostreidae.

In 1975 Aquilar Tomas describesthe Albian sedimentologyand
palaeageagraphyof the Cantabrianbelt (the westernboundaryis re-
presentedby the Santanderprovince) with special referenceto the
Aptian too.

1. THE CANDAS (SAN PEDRO) LOWER CRETACEOUS

In the neighbourhoodof the lacality Candas, at Playa de San
Pedro,the Paleozoicdeposits(DevonianandCarboniferaus)are trans-
gressivelyand disconformably overlain by Aptian-Lower Albian for-
mations (Fig. 1).
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At tite lower part of this sequencethere aregrey-whitish GalGare-
nites with frequent biostromite levels which consist of gastropods,
mainly Nerinea sp. and Neoptyis sp. The calcarenitespresenta mi-
critic texture,are bioclasticandcontain a rathergreatdetrital supply
(15-25 %). The quartz grains are slightly sorted and their diameter
vanes between0.30-0.45 mm. Besides gastropods,echinodermfrag-
mentsandpachiodontremnantsda frequently occur. Most fragments
and especiallytite gastropodsare coveredby algal crusts.

Fm. l.—Studied Lower Marine Cretaceous outcrop from sliore of Asturias
Province.

The microfossil assemblageis dominatedby the foraminifer Pal-
orbitolina lenticularis (Blumenbach).Choflate/la decipiens Schlum-
berger,Ch. GruGiensis (Pictet & Renevier)andArenobulirnina aff. al-
biana Woloshyna do also occur.

Among the algae it is to note tite frequent occurrenceof the
Codiaceaerepresentedby BoueinapygmaeaPia thallus segmentsand
fragments,as well as by Charophyteoagons(Atopochara).

A rather specialoccurrenceis that of dho[¡ate/la GruGiensis(Pictet
& Renevier), whicit according to Cherchi & Schroeder(1981) was
descnibedand cited by Mallada (1887) in his note entitíed «Sinopsis
de las especiesfossilesque se hanencontradoen España»as supplied
by the Lower Aptian at Ermita de la Provedencia,Tortosa.

Titen follows a calcarenitelevel in which Cho¡fate/la decipiens
Schlumberger,Orbito/inopsis ki/iani Silvestni, Nauti/ocu/ina Gretacea
Peybernes,Tritaxia pyramidata Reuss, Spiro/oculina sp. and scarce
miliolids are frequent. The orbitolinids are broken and fragmentary,
pointing to the ¿ccurrenceof some strong transport currentswitich
favour the reworking of certain bentitonie microfossil assemblages,
mainly foraminifers.

MA R fO A N T A BR fO O

O 10 20 30 40 SOKm
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Besidestite aboyementionedforaminifer assemblageit is to note
tite accurrenceof Codiaceaealgae, Boueinapygmaea Pia and Dasy-
cladaceae,RadoiGiciel/abanatiGaDragastan,Bucur & Demeterwhich
appearsas titallus fragments.It is worth mentioning tite centimetric
levels of slightly argillaceousbioclastic micrites which consistexclu-
sively of Solenoporaceaealgae of Marine/la lugeoni Pfendertypewith
small, tri- or multi-labed titallus, scarceCho/fatella decipiensSchlum-
berger and fragmentsof Dasycladaceaealgae.

Marine/la lugeoni is cited from tite Lower Cretaceausduring tite
endof Barremian-Albianinterval.

The limestone levels which frequently include Palorbitolina lenti-
cularis, CI-zo¡¡atella decipiens,Orbitolinopsis kiliani, Boueinapygmaea
and Radoicicie/la banatica are Lower Aptian (Bedaulian) in age.

If we havein view tite sectiondescribedby Schroeder& Wienands
(1966) in the Luanco sector, tite first limestone level described in
tite presentpaper would correspond to member d and the second
to member f.

The ye/lowish lirnestones occurring at tite top of the sequence
are representedby micrites and microspariteswith slightly sorted
angularquartz, tite diameter of which vanes between0.10-0.15 mm.
Titis points to sligitt and ratiter rematecontinentalinfluencesaccam-
panied by sedimentationin the platform area, at tite interference
with tite basinal domain. Titis was mentionedby Llopis (1956) who
notes that the Cretaceousformations of the Asturian are formed in
a parageosynclinal basin. According to Stille, titese formations were
generatedon a continental platform witit depthswhicit do not exceed
100 m.

Tite microfossil assemblageis daminatedby benthonicorganisms
and scarceplanktonicpelagic organisms.

The benthonic organisms consist of foraminifers, algae, small
gastropods, serpulid colonies and echinoderms.Tite foraminifers are
represented by Cho¡¡ate/la decipiensSchlumberger, Cholfatella sp.,
Me/atrolcerion sp., Trocho/ma lenticularis Henson, Olornospira sp.,
Placopsi/ma cf. neocomianaBartenstein & Brand, Sabaudiaminuta
Hafker, Ueophaxaff. guttifera Brady, Globulina cf. exserata(Berthe-
lin) and scarcemilialids. It is to note the sporadicoccurrenceat titis
level of tite speciesPa/orbito/ina lenticularis (Blumenbach).Most of
the aboye mentioned foraminifer speciesoccur in tite Aptian. Some
of them are characteristic of wider stratigraphic intervals: TroGho-
lina lenticularis occurs in tite Aptian-Albian, Choy’fate/la deGipienscha-
racterizestite Barremian-Aptianand Sabaudiaminuta tite Barremian-
Albian intervals.
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Tite sporadicoccurrenceat this level of the speciesPalorbito/ina
lentiGularis is normal if we havein view its last occurrencesduring
tite Upper Aptian (lower part of Gargasian).This fact accountsfor
Jaffrezo’s(1980)diagramaccordingto whicit tite Mesorbito/ina texana
biozone characteristieof tite Gargasianincludes, at its lower part,
tite Pa/orb’itolina lenticularis subzone.

The algae occur frequently at titis level and are representedby
CodiaceaeandDasycladaceae.Out of titesewe mentionCy/indropore//a
sugdeni Elliott, Sa/pingopore/la urladanasi Conrad & Peybernes&
Radoicic,Ha/icoryne neraeDragastan,Bucur & Demeterand Arabico-
dium cantabricusn. sp. This assemblagecharacterizesthe Upper Ap-
tian-LowerAlbian interval.

Cylindropore//a sugdenioccursmainly in tite Lower Cretaceous,
Barremian-Albian (Clansayesian)respectively. Ramalho & Rey (1981)
itave recently reported it at tite top of tite Porta de Mos (Algarve)
Formation, in tite Albian.

Sa/pingopore/la ur/adanasí reported from tite Spanisit Pyrrenees
(Navarra-Languedoc)and the Kosovo region (Serbia) occurs in the
Upper Barremian-Bedoulian-Gargasian-LowerAlbian interval. Howe-
ver, it is predominantin the uppermostGargasianandmay be a bio-
zanecharacteristicof this stagein tite Cantabrian-Pyrreneanarea.

Ha/icoryne nerae in citaracteristicof the Upper Barremian-Lower
Aptian interval (O. DragastaneL al., 1978).

The greatamount of algaeis not in agreementwith Rat’s (1959)
assumption according to which the calcareousalgae are extremely
rare in tite studied outcrops (Aptian-Albian) and pelagic organisms
are absent.

A novelty within tite mentionedassemblageare tite Calpionellids.
Titeir occurrenceitas stratigraphic and paleogeographicimplications.
Tite occurrenceof tite speciesCo/omiella mexicanaBonet points to
influences from the basinal pelagic planktonic domain. Titis species
was first reported by Bonet (1956) from the Barremian-Aptian of
Mexico, titen by Sigal & Lys (1963) from the Barremian-Aptian to
the eastof Belígarde(France),by Trejo (1976) from tite UpperAptian-
Lower Albian of Mexico and was rediscoveredon the Europeancon-
tinent in the Albian of Aquitaine and West Pyrrenees(Magné & Mal-
moustier, 1968), in the Upper Albian of Betitic C¿rdilleras (Alicante
province) (Azéma, Magné & Sigal, 1966) and recently in the Upper
Aptian aud Lower Albian of tite West Carpatitians(Borza, 1979).

In Asia and Africa, Colomiella mexicanawas reported from tite
Aptian-Albian interval, in Tunisia (Bolze, Colom, Sigal, 1959), Soma-
liland and Íran (Prestat, 1970).
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Tite pointing out of this speciesin the western extremity of the
CantabrianMts, at Candas(San Pedro), accountsfor tite occurrence
of the Lower Albian at the top of tite Urgonian limestones (sensu
Rat). On tite otiter itand, accordingto Schroeder& Wienands(1966)
tite Asturian basin was separatedfrom the Cantabrianbasin by a
wide local threshold trendings southwards,whicit did not allaw the
depositionof the Albian in this basin titat lay westwards.If we refer
aur samplesto tite lititostratigraphic schemeof tite aboye mentianed
authors, tite calcareous j member of Luanco includes tite Uiwer
Albian aswell and seemsto havealso included the Urgonian camplex
recagnizedby Rat (1959). This contradictsthe definition of tite Urgo-
nian adopted by tite International Colloquium on the Lower Creta-
ceousStratigraphyheld at Lyon (1963), accardingto witich tite Urgo-
nian is a calcareous facies carrespondingto the Barremian-Aptian
interval and excluding the Albian. Thus, the Aptian/Albian boundary
is still a prablem to be solved(Ramírez del Pozo, 1971).This boundary
could be stated by means of Orbitolinids and Calpionellids. It is
known that the «boundaryspecies»Co/omiella mexicanais characte-
ristic of the Upper Aptian-Lower Albian and is includedin tite limes-
tanes of member j (sensuSchroeder& Wienands,1966).

Another important problem consists in the specification on the
regional structural background of the transgressianand regression
momentswithin the «Urgonian»complex sensuRat. Does the marine
transgressionstart with the Barremian or with the Aptian? Does tite
first transgressionphasecorrespondto the Barremian-Lower Aptian
and the secondone to tite Upper Aptian-LowerAlbian? It is alsopos-
sible that the margin of the Urgonian carbonatePlatform carrespond
to tite narrow sitelf line of the Cantabrian Sea xvith tite basinal
domain locatedin the Aptian-Albian, to tite narth of titis line.

Alí titese problems are to be solved in tite future by detailed
microfacial and sedimentologicstudies on tite Lower Cretaceousma-
nne deposits.

2. SYSTEMATIC DESCRIPTION

Family Codiaceae.
Genus Arabicodium Elliott, 1957.
Arabicodium cantabricus n. sp.
Pl. 1, Fig. 1, Pl. II, Fig. 1.
1971 Arabicodium sp. - Ramírezdel Pozo,1am. 33/2, Aptian.

Fio/otype: Pl. 1, Fig. 1, Upper Aptian-Lower Albian, Candas(San
Pedro),Asturias province, Colí. LPB no. 0087.
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Syntypes:Pl. II, Fig. 1, Upper Aptian-Lower Albian, Candas(San

Pedro), Asturias province, Colí. LPB no. 0088.

Derivado nominis: «Cantabricus>’from the CantabrianMts.

Description: Cylindrical thallus with long segments,not tapered.
The medularzaneof segmentsis ratiter narrow and doesnot preserve
medular threads. Tite cortical wall is robust and crossedby fine
cortical poreswitit big diameters(0.030 mm) to tite medianpart and
smaller diametersto the exterior (0.008 mm). Tite tangential sections

present 36 small and fine pares on 0.30 mm2. Ihallus fragmentsin
tite cortical walls are also frequent; titey characterize the genus
Arabicodium.

Dimensions in mm

Lengtit of segments- 3.0-3.3.
Widtit of segments(diameter)- 1.2-1.5.
Diameter of medular zone- 1.0-1.4.
Diameter of cortical pares- in tite medianpart - 0.015-0.030.

- to tite exterior- 0.006-0.008.

Diflerences: Arabicodium cantabricus differs from the Lower Cre-
taceausspecíesby tite morpitology of segmentswhich presentsar not
a single slight canstriction, as well as by tite great thickness of tite
cortical wall to tite detriment of tite medular zane. Its dimensions
are similar ta thase of the CenomanianspeciesA. texana Johnson,
1968. There are obvious morpholagic differences from A. orienta/is
Dragastan, 1971 (titallus with cylindrical segments and numeraus
constrictions), A. elongatus Dragastan,1971 (titallus with elongated
segments)and A. aegragrapi/oidesElliott, 1957 with cylindrical seg-
mentsthat exhibit bifurcate endings and narrow cortical waus.

Remarks:Bakalova(1978) transfersCayeuxiaanac Dragastan,1971
to the genusArabicodium and it becomesA. anac (Dragastan,1971)
nava comb.

Tite ratiter indefinite description and thc unrelevant phatographs
(Pl. II, Figs. 1, 3, 5) do not show a morphological structure whicit
correspondsto tite generic featuresof tite genusArabicodium Elliott,
1957. Titus, tite «thallus» is crossedby bi- and trifurcate threads
which come togetiter into a single titread, parallel along the segment,
with equal diameters, wititout differentiating into medular and cor-
tical threadswhich characterizethe Codiaceaealgae.
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In Elliott’s key to internal charactersof somegeneraof Codiaceae,
presentedin 1970, the genus Arabicodium is characterizedby fine
longitudinal medular threads (skeinlike), radial or oblique cortical
threads,generallybrancited and exitibiting widely openedendings in
the hypodermicarea.

Due to this we do not agreean Bakalova’s assignmentof the
speciesanae to the genusArabicodium. Our material is to be revised,
but we think it is a new genus of tite Codiaceaefamily: Carpatho-
Godium n. gen.

Family Co/omie/lidaeBonet, 1956.
GenusCo/omie/laBonet, 1956.
Ca/pionel/a mexicanaBonet, 1956.
Pl. IV, Fig. 1.

1956 Ca/pione/lamexicananov. sp. Bonet, p. 42, lams. XIX y XX
Jisee synonims in Borza (1978), Geologicky Zbornik-GeologicaCarpa-
titica, 29, 2, Bratislava].

Description: Cordiform lorica through axial section similar to tite
lorica of the genus Calpionella. Maximum width of tite lorica is
below tite collars. The collar is cylindrical and sitort in the case of
tite Candas(San Pedro)specimens(2). Curved and continuouscaudal
zone.

Dimensions in mm

Maximum length- 0.10-0.15.
Collar length- 0.015-0.030.
Width - 0.075-0.090.
Locus typicus: Upper Aptian-Lower Albian, Candas(San Pedro),

Asturias province.
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PLATE 1

ErG. 1.—Arabicodium cantabricusn. sp. (oblique longitudinal holotype
LPB - y nr. 0087, Upper Aptian - Lower Albian, Candas (San Pedro), Asturias
Province. x 30.
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PLATE II

Fm. 1.—Arabicodiumcantabricus n. sp. (tangential seetion), syntype LPB - V
nr. 0088, Upper Aptian - Lower Albian, Candas (San Pedro), Asturias Provin-
ce. x 30.
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PLATE III

Fm. 1.—éylindroporellasugdeni Elliott, Upper Aptian - Lower Albian.
Fra 2.—Melathrokerionsp., Upper Aptian - Lower Albian.
Fm. 3c—Choffatefa decipiensSchlumbergerLower Aptian.
Fm. 4.—Haplophragmiumaequale (Roemer),Lower Aptian.
Fm. 5.—Pa?orbitolirzalenticularis (Blumenbach),UpperApilan (Lower Gargasian).
Frcs. 1-5.------Candas (San Pedro), Asturias Provinee. x 20.

140



5

1

3

¿

‘3

141



PLATE IV

Pío. L—Colomie?lamexicanaBonet (C), Arabicodium cantabricus n. sp. (frag
ments) (A), Giomospira sp. (G) and pelecypods,Upper Aptian - Lower Albian,
Candas(San Pedro),Asturias Province. x 40.
Fie. 2.—Arenobuliminaaff albiana Woloshyna, Lower Aptian, Candas (San Fe-
dro), Asturias Province. x 20.
Pro. 3.—Typical fragrnentof Arabicodium cantabricus n. sp. and gastropods,
Upper Aptian - Lower Albian, Candas (San Pedro), Asturias Province. x 20.
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