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ABSTRACT
Key points

Description and distribu-
tion of Famennian 
transitional facies 
between shallow marine 
Asturo–Leonese Domain 
and pelagic Palencian 
Domain
The Upper Devonian 
Unconformity is pinpoint-
ed in the Famennian 
sequence
Establishment of 
Famennian stratigraphic 
relations between 
Asturo–Leonese and 
Palencian facies domains 
and their transitions

The Devonian shallow-marine facies area of the Cantabrian Zone, the Asturo–Leonese Domain, 
generally contains a coarse-grained succession with reefal intercalations. However, in the most 
external part of the Asturo-Leonese Domain an allochthonous thrust unit contains a Famennian 
facies different from the surrounding coarse-grained deposits, which shows great similarities with 
the fine-grained pelagic facies of the Palencian Domain. The complex stratigraphic relations are 
analyzed, and the findings incorporated in a model. The deposits of the thrust unit can palaeo-
geographically be interpreted as the distal southwestern continuation of the shallow marine do-
main, representing a facies transition between the coarse-grained shallow marine Asturo–Leonese 
facies in the north, and the pelagic Palencian facies in the south.
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RESUMEN
Puntos clave

Descripción y distribución 
de facies transicionales 
del Fameniense entre un 
dominio marino somero 
Astur-Leonés y uno 
pelágico Palentino
Se identifica una 
discordancia de edad 
Devónico Superior en la 
secuencia Fameniense
Se establecen correla-
ciones estratigráficas y 
transiciones de facies 
Famenienses entre el 
Dominio Astur-Leonés y 
el Palentino

La zona de facies marinas someras de la Zona Cantábrica (Dominio Astur-Leonés) generalmen-
te contiene una sucesión Devónica de grano grueso con intercalaciones arrecifales. No obstan-
te, en la parte más meridional de la pendiente montañosa, una unidad alóctona transportada por 
un cabalgamiento contiene facies de edad Fameniense diferentes de los depósitos de grano 
grueso circundantes, pero muy similares a las facies pelágicas de grano fino del Dominio Palen-
tino. Se han analizado las complejas relaciones estratigráficas e incorporado los resultados a un 
modelo paleogeográfico. Los depósitos de la unidad alóctona pueden ser interpretados paleo-
geográficamente como facies de transición entre facies marinas someras de grano grueso del 
Dominio Astur-Leonés ubicadas hacia el Norte y facies pelágicas del Dominio Palentino interpre-
tadas como la continuación distal del dominio marino somero hacia el suroeste.
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1.  Introduction
The Cantabrian Mountains are an Alpine range 

crossing northern Spain with an east-west trend. 
A significant part is situated in the Cantabrian 
Zone, the northern external thrust and fold belt of 
the Variscan Iberian Massif (Matte, 1991; Díez 
Fernández et al., 2016) (Figure 1a). It preserves 
an almost continuous, non-metamorphic to an-
chimetamorphic Palaeozoic succession.

The 2000 m thick Devonian interval of the 
southern Cantabrian Zone is exposed in the sec-
tions of the Rio Bernesga valley and adjacent 
areas. It consists mainly of an alternation of si-
liciclastic and carbonate units with some reef 

episodes; the Devonian Asturo–Leonese facies 
type of Brouwer (1964). The Famennian rocks 
fit into the coarse facies type, with sandy shales, 
sandstones, conglomerates, and coarse grain-
stone intercalations, capping a fine-grained in-
terval.

Most Famennian localities in the southern limb 
of the Alba syncline (Figure 2) are classical sec-
tions, studied by several authors (Higgins et al., 
1964; Higgins and Wagner-Gentis, 1982; Raven, 
1983; Rodríguez Fernández et al., 1985; Van 
Loevezijn, 1986, 1988a, 1988b; García López 
and Sanz-López, 2002). However, an allochtho-
nous thrust unit from the southern limb of the 

Figure 1.  A) Situation map of the Iberian Peninsula with the Cantabrian Zone. B) Schematic geological map showing the main 
tectonostratigraphic units of the Cantabrian Zone, after Julivert (1971), and Alonso et al. (2009) .C) Map of the Cantabrian 
Zone with the major palaeogeographic units. D) Map of the southern Cantabrian Zone with the Upper Devonian distribution, 
location of sections, and outline of the study area. Abbreviations for the sections; Alba syncline: S = Sagüera, P = Portilla de 
Luna, PIE = Piedrasecha, CU = Cuevas, R = La Robla, BG = Barrios de Gordón, H = Huergas de Gordón, LL = Llombera, M 
= Matallana de Torío; Allochthon of Olleros: SV= Santiago de las Villas, O = Olleros de Alba, SA = Sorribos de Alba.
Figura 1.  A) Mapa de localización de la Zona Cantábrica en la Península Ibérica. B) Mapa geológico esquemático mostran-
do las principales unidades tectonostratigráficas de la Zona Cantábrica, según Julivert (1971) y Alonso et al. (2009). C) Mapa 
de la Zona Cantábrica con las unidades paleogeográficas mayores. D) Mapa del sector meridional de la Zona Cantábrica con 
la distribución del Devónico Superior, localización de secciones, y contorno de la zona de estudio. Abreviaturas para las 
secciones: Sinclinal de Alba: S = Sagüera, P = Portilla de Luna, PIE = Piedrasecha, CU = Cuevas, R = La Robla, BG = Bar-
rios de Gordón, H = Huergas de Gordón, LL = Llombera, M = Matallana de Torío; Alóctono de Olleros: SV= Santiago de las 
Villas, O = Olleros de Alba, SA = Sorribos de Alba.
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syncline (Allochthon of Olleros hereafter, Figure 
1) contains, near the locality of Olleros de Alba, 
a different, up to 43 m thick, uppermost Famen-
nian, dark-grey, shale succession interbedded 
with pyritic, muddy carbonate intercalations (Fig-
ure 2). Probably because of its rare appearance 
in the Asturo–Leonese facies area, the fine-
grained interval near Olleros de Alba was attrib-
uted to different stratigraphical units: the Fueyo 
Formation (van Loevezijn, 1986, 1988a), the 
Baleas Formation (Leyva et al. 1984), the 
Vegamián Formation (Rodríguez Fernández et 
al. 1985). A similar lithofacies type also occurs in 
the Famennian Vidrieros Formation of the Palen-
cian facies area in the Pisuerga-Carrión unit (Fig-
ure 1c), an allochthonous tectonostratigraphic 
unit in the eastern part of the Cantabrian Zone 
(Sanz-López et al., 1999). The lithofacies, so far, 

has not been found elsewhere in the Upper De-
vonian Asturo–Leonese facies area. Taking 
everything into account, Van Loevezijn and Van 
Loevezijn Peña (2017) introduced a new, infor-
mal name for the Famennian fine-grained suc-
cession of the Allochthon of Olleros (“equivalent 
of the Vidrieros Formation”; Figures 3 and 4) be-
cause (1) its unusual development in the coarse-
grained Upper Devonian succession of the Alba 
Syncline, and (2) its similarity with the dark shales 
with interbedded nodular limestones of the Vidri-
eros Formation in the Palencian facies area of the 
Pisuerga-Carrión Province (Sanz López et al., 
1999; Van Loevezijn, 1988b).

The Upper Devonian succession is character-
ized by significant facies and thickness changes 
over short distances (Van Loevezijn and Van Lo-
evezijn Peña, 2017). Although the classical sec-

Figure 2.  General Devonian stratigraphy of the southern Cantabrian Zone, with a detailed stratigraphic architecture of the 
Allochthon of Olleros and Alba syncline, according to Van Loevezijn and Van Loevezijn Peña, 2017. SB=sequence boundary. 
For legend see Figure 3.
Figura 2.  Estratigrafía general para el Devónico del sur de la Zona Cantábrica, con la arquitectura estratigráfica detallada del 
alóctono de Olleros y el Sinclinal de Alba, según Van Loevezijn and Van Loevezijn Peña (2017). SB = límite de secuencia. 
Para la leyenda, véase Figura 3.



van Loevezijn (2022) BOLETÍN GEOLÓGICO Y MINERO
(GEOLOGICAL AND MINING BULLETIN)

BOLETÍN GEOLÓGICO Y MINERO 133 (4), 2022, 55-73. ISSN: 0366-0176. http://dx.doi.org/10.21701/bolgeomin/133.4/003

58

tions of the southern Cantabrian Zone have been 
studied by many authors during the last 50 years, 
the (complex) stratigraphic relations between the 
individual sections are not clear. The intercalated 
fine-grained facies of the Allochthon of Olleros 
even complicates the complex stratigraphic 
scheme. The aim of this study is to explore the 
occurrences of the equivalent of the Vidrieros For-
mation in the Alba syncline, and to analyse the 
stratigraphic relation of the Famennian fine-
grained rocks with the coarse-grained Asturo-Le-
onese lithofacies of the Alba syncline, and with the 
Vidrieros Formation of the Pisuerga-Carrión Prov-
ince, and finally, to construct an integrated Upper 
Devonian stratigraphical model. Fieldwork was 
carried out during the summers of 1983–1984 and 
2021–2022. The new observations were com-
pared with previous references using conodonts, 
and an update is given of the Famennian strati-
graphic architecture of the southern limb of the 
Alba syncline.

2.  Geological setting

2.1.  Subdivisions of the Cantabrian Zone
The Cantabrian Zone is an arc-shaped Varis

can foreland fold-and-thrust belt (Julivert, 1971), 
characterised by thin-skinned tectonics, also 
known as the Cantabrian Orocline (Pastor-Galán 
et al., 2012; Weil et al., 2013). It is situated in the 
northwestern area of the Iberian Peninsula, and 
is part of the Palaeozoic Iberian Massif of Lotze 
(1945). Structurally, the thrust belt is character-
ized by tectonic transport towards the core of the 
orocline. Illite crystallinity and conodont alteration 
indexes are consistent with diagenetic conditions 
of very low-grade metamorphism (Raven and Van 
Der Pluijm, 1986; Brime et al., 2001). Based on 
stratigraphic and tectonic features, the Cantabrian 
Zone is subdivided into five tectonostratigraphic 
regions or units (Julivert, 1971), which were later 
slightly modified (Peréz Estaún et al.,1988; Alon-
so et al., 2009). Of these, the Fold and Nappe 

Figure 3.  Geological map of the Allochthon of Olleros, with the location of the sections, and the distribution of the equivalent 
of the Vidrieros Formation; changed after Leyva et al. (1984). I – I’ = Transect of Figure 4.
Figura 3.  Mapa geológico del Alóctono de Olleros, con la ubicación de las secciones, la distribución del equivalente de la 
Formación Vidrieros; modificado de Leyva et al. (1984). I – I’ = Trazado del corte de la Figura 4.
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Province hosts the Alba syncline (Rodríguez 
Fernández et al., 1985). The study area is located 
near Olleros de Alba in an allochthonous structure 
of the Alba syncline (Figure 1d). It constitutes the 
southernmost unit of the Cantabrian Zone.

Palaeogeographically the Silurian–Devonian 
succession of the Cantabrian Zone is subdivided 
into two facies areas (Brouwer (1964), namely the 
Asturo-Leonese facies area and the Palencian 
facies area: The Asturo-Leonese facies area, lo-
cated in the Fold and Nappe Province, is charac-
terised by a shallow-marine shelf succession, with 
a systematic change towards more distal deposi-
tional environments and more continuous succes-
sions from the core of the Cantabrian Zone to-
wards the outer parts of the facies area (Figure 
1c). The outermost part, the External Zone, con-
tains a thick and fairly complete Upper Devonian 
succession (Van Loevezijn, 1986). It is separated 
from the inner part with a thin and incomplete 
Upper Devonian by the Intra-Asturo-Leonese fa-
cies line (IAL facies line) of Raven (1983). The 
core of the Cantabrian Zone was an area of uplift 
and erosion, characterised by the near-complete 
absence of Silurian–Devonian strata, and the 
source of sediments for the surrounding Devonian 
Asturo–Leonese Basin (Sjerp, 1967; Van 
Adrichem Bogaert, 1967). The Palencian facies 
area is located in the Pisuerga-Carrión Province 
in the east, and is considered allochthonous 
(Frankenfeld, 1984; Weil et al., 2012). This suc-
cession is characterised by pelagic faunas and 
scarce coarse-detrital material, and represents 

the deeper south (western) continuation of the 
Asturo–Leonese Basin.

2.2.  Regional stratigraphy
Lower to Middle Famennian deposits of the 

Asturo-Leonese facies are only present in the 
southern and westernmost parts of the Cantabrian 
Zone (the External Zone) (van Loevezijn, 1983, 
1986). They contain the transition from the Upper 
Devonian clastic wedge sedimentation (Upper 
Devonian of sequence C) to the overlying wide-
spread condensed series of a starved foreland 
basin (Figure 2) (Keller et al., 2008; Van Loevezi-
jn, 2020). The clastic wedge consists of an up to 
300 m thick Fueyo Formation, and an overlying, 
maximum 96 m thick, Ermita Formation. The 
Fueyo Formation contains a lower laminated 
shale succession (offshore facies association), 
and an upper storm-bedded coarsening-upward 
succession (storm-bedded transition association). 
In the lower part of the formation a conglomerate 
is intercalated. The formation grades upward into 
the silty sandstones of the Ermita Formation and 
together they constitute sequence C of the se-
quence stratigraphical model of Van Loevezijn 
and Van Loevezijn Peña (2017). The sequence is 
separated by sequence boundary 4, the Upper 
Devonian Unconformity, from the overlying Up-
permost Famennian–Visean condensed se-
quence. The maximum 10 m thick, widespread, 
very coarse–grained succession of the Llombera 
Beds rests unconformably on a varied substrate. 
This lithostratigraphic unit, defined by Keller et al. 
(2008), is equivalent to the unconformable, upper-
most part of the Upper Devonian sandstones, 
classically known as the Ermita Formation. These 
deposits consist of discontinuous ferruginous 
sandy conglomeratic channel-fill sediments (flu-
vio-marine facies association), followed by the 
cross-bedded quartz arenites (upper shoreface 
facies association), and locally capped by sandy 
and bioclastic grainstone intercalations (Van Lo-
evezijn and Raven, 2021). The unit is locally cov-
ered by a maximum of 12 m of bioclastic lime-
stones of the Baleas Formation of Late 
Devonian–Early Carboniferous age, or by the 
Carboniferous black shales of the Vegamián For-
mation (Wagner et al., 1971). The Devonian–Car-
boniferous boundary is located in the Llombera 
Beds or the Baleas Formation. Visean nodular 
limestones of the Alba Formation complete the 
condensed sequence. However, in the Allochthon 

Figure 4.  Cross section of the Alba syncline, with the Alloch-
thon of Olleros indicated; after Leyva et al. (1984). For legend 
see Figure 3.
Figura 4.  Corte del sinclinal de Alba, con el Alóctono de 
Olleros indicado; según Leyva et al. (1984). Para la leyenda, 
véase Figura 3.
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of Olleros the Famennian succession is some-
what different; it is entirely fine grained, and lacks 
in the upper part the characteristic Asturo–Leo-
nese coarse-grained sediments of the surround-
ing Alba syncline.

3.  Stratigraphy and Facies
Out of the of twenty Upper Devonian (litho) faci-

es types previously described in the southern Can-
tabrian Mountains, (Van Loevezijn and Van Loev-
ezijn Peña, 2017; Van Loevezijn and Raven, 2020; 
Van Loevezijn and Raven, 2021), a total of nine 
occur in the investigated Famennian succession. 
They are grouped into seven facies associations 
representing distal offshore to proximal fluvial-tidal 
environments. The descriptions and interpretations 

of the facies types are summarised in Figure 5, and 
they will be briefly referred to in the description of 
the sections below. For a more detailed description 
and in-depth sedimentological discussion, the read-
er is referred to the above publications.

The Alba syncline is part of the External Zone, 
and contains the most complete Upper Devonian 
succession of the Cantabrian Zone, 300 thick in 
the eastern regions of the Alba syncline with a 
gradually increase to 600 m for the southwestern 
part. Next Upper Devonian outcrops to the north, 
in the Pedroso syncline are thin and incomplete, 
and belong to another unit. In this study four out 
of the twelve sections of the Alba syncline, previ-
ously described by Van Loevezijn (1986), located 
in the southern limb of the syncline between the 
villages Cuevas and Sorribos de Alba, were inves-

Figure 5.  Lithofacies types of the investigated succession.
Figura 5.  Tipos de litofacies en la sucesión estudiada.
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tigated in detail. They are all but one located in the 
Allochthon of Olleros (Figure 3).

3.1.  Section Cuevas (CU)

This section (Figure 6) is mentioned in Van 
Loevezijn (1986) and is located just west of the 
thrust unit of the Allochthon of Olleros. It is ex-
posed on the east side of the small road to Cue-
vas, south of the village. At the Cuevas section 
the upper part of the Fueyo Formation, parts of 
the overlying Llombera Beds of the Ermita Forma-
tion, and the Alba Formation can be observed. 
The area is complicated by faults, but the section 
seems unaffected.

Unit 1: Fueyo Formation. Thickness: 88.1 m. 
Only the uppermost 13 m of this unit is shown in 
Figure 6. It consists of grey and brown silty shales, 

alternating with very fine grained, up to 10 cm thick, 
sandstone beds. The sandstone ratio varies be-
tween 35 and 80 %. Locally the intercalated mud 
layers are very thin or absent, and the sandstone 
beds are amalgamated. Most of the sandstone 
beds have sharp, gently wavy, locally clearly ero-
sive bases and sharp tops. Unit 1 is assigned to 
facies type F7, the sandstone-shale alternation.

Unit 2: Fueyo Formation. Thickness: 15 m. The 
unit consists of grey-brown silty shales with up to 
20 cm thick sandstone bed intercalations and ero-
sive beds with pebbly lags. The beds are even 
laminated and low-angle cross-laminated. The 
downcutting layers contain a fill of pebbles up to 
3 cm in diameter, bioclasts of brachiopods, cri-
noids, goniatites, and intraclasts of ferruginous 
mudstones. Unit 2 is assigned to facies type F7, 
the sandstone-shale alternation Two conodont 
samples were taken from the same channel-fill 
bed in the base of the unit 2: CUC2, and CU1 (Van 
Loevezijn, 1986, 1988b). They yield an abundant 
fauna of 650 conodonts/kg with Palmatolepis sp., 
Pa. glabra glabra, Pa. glabra pectinata, Pa. minu-
ta minuta, Pa. schindewolfi, Polygnathus sp., P. 
fallax, P. brevilaminus, P. semicostatus, P. com-
munis communis, P. nodocostatus, Pelekysgna-
thus sp., Icriodus cornutus, and can be correlated 
with the Lower marginifera Zone.

Unit 3: Fueyo Formation. Thickness: 15 m. The 
unit consists of grey brown silty shales with 5–20 
cm thick sandstone bed intercalations, and an 
upwards increase of bioturbation. In the upper half 
of the unit soft sediment deformation structures 
occur. Unit 3 is assigned to facies type F7, the 
sandstone-shale alternation.

Unit 4: Fueyo Formation. Thickness: 11 m. The 
unit consists of sandy shales and siltstones with a 
nodular appearance, and an abundant brachiopod 
fauna. The nodular appearance is here interpreted 
as due to heavily bioturbation. Unit 4 is assigned to 
facies type F6, the bioturbated silty shale.

Unit 5: Llombera Beds. Thickness: 1.7 m. 
Above 5 m of not-exposed section, a massive 
medium to coarse-grained sandstone unit occurs, 
with pebbles up to 1 cm. Unit 5 is assigned to fa-
cies type F1, pebbly sandstone.

Unit 6: Above 10 m of not-exposed section, the 
nodular limestones of the Alba Formation occur.

3.2.  Section Santiago de las Villas (SV)
This section (Figure 7) is located in the west-

ernmost part of the Allochthon of Olleros along a 

Figure 6.  Section Cuevas. For legend see Figure 5. For lo-
cation of section see Figure 1.
Figura 6.  Sección Cuevas. Para la leyenda, véase Figura 5. 
Para la localización, véase Figura 1.
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hillslope in an erosion gully about 600 north of the 
village Santiago de las Villas, and was described 
by Rodríguez Fernández et al. (1985) and Van 
Loevezijn (1986, 1988a). The shales of the Fueyo 
Formation, the shale-limestone succession of the 
equivalent of the Vidrieros Formation, and the 
overlying black shales and nodular limestones of 
the Vegamián and the Alba formations respective-
ly can be observed. In the same locality of Santi-
ago de las Villas Higgins and Wagner-Gentis 
(1982) described a slightly different succession 
with a sandstone bed above the shale-limestone 
lithofacies. Therefore, we assume that the section 
is located laterally of that section described by 
Rodríguez Fernández et al. (1985) and Van Lo-
evezijn (1986) (1988a).

Unit 1: Fueyo Formation. Thickness: 91m. 
The unit is underlain by the conglomerate inter-
val from the base of the Fueyo Formation 
(Rodríguez Fernández et al., 1985; Van Loevezi-
jn, 1986), a deposit that is beyond the scope of 
this study. In Figure 7 only the uppermost 2 m of 
the unit is shown. It consists of grey-brown 

shales, with occasional thin intercalations of lam-
inated siltstones. Sandstone represents less 
than 10% of the lithology. The unit is poor in 
fossils. The uppermost metres are moderately 
bioturbated. Unit 1 is assigned to facies type F8, 
laminated shale.

Unit 2: Fueyo Formation. Thickness: 16.4 m. 
The unit consists of calcareous argillaceous silt-
stones, intensively bioturbated, which causes a 
nodular mottled appearance (facies type: F6, bi-
oturbated shaly siltstone). The unit contains sev-
eral calcareous bored horizons, interpreted as 
hardgrounds (Van Loevezijn 1986). A conodont 
sample from one of these horizons has provided 
Polygnathus semicostatus, Pandorinellina insita, 
and Palmatolepis pectinata. (Van Loevezijn, 1986: 
sample SVC2), indicating the crepida to margini
fera zones.

Unit 3: Fueyo Formation (?). Thickness: 0.2 m. 
Above 3 m of unexposed section, 0.2 m of poorly 
exposed sandstone occurs (facies type: F5, sand-
stone). According to Rodríguez Fernández (1985) 
this part of the section corresponds with a fault 
zone. The offset of the fault is uncertain.

Unit 4: Equivalent of the Vidrieros Formation. 
Thickness: 7.5 m. This unit consists of grey lami-
nated shales without silty or sandy admixtures 
(Facies type: F8, laminated shale), and consti-
tutes the lower part of the equivalent of the Vidri-
eros Formation (Van Loevezijn & Van Loevezi-
jn-Peña, 2017).

Unit 5: Equivalent of the Vidrieros Formation. 
Thickness: 22.2 m. The unit consist of laminated 
dark-grey pyritic shales with thin carbonate-mud-
stone bed intercalations up to 8 cm thick (facies 
type: F9, shale-limestone alternation). From a 
grey limestone bed just below the black shales of 
the Vegamián Formation Higgins and Wag-
ner-Gentis (1982) mentioned a conodont fauna 
with many Polygnathus communis communis, and 
few Protognathodus meischneri, Pr. kockeli, 
Pseudopolygnathus primus, Polygnathus inorna-
tus, and Bispathodus stabilis referred to as Pro-
tognathodus fauna, which probably can be corre-
lated with the Si. sulcata Zone of Ziegler and 
Sandberg (1990) (García López and Sanz López, 
2002), or with the Protognathodus kockeli Zone of 
the revised global conodont scheme of Spalletta 
et al. (2017).

Unit 6: Vegamián Formation. Thickness: 4.7 m. 
Black splintery shales.

Unit 7: This unit includes part of the overlying 
nodular limestones of the Alba Formation.

Figure 7.  Section Santiago de las Villas. For legend see 
Figure 5. For location of section see Figure 1.
Figura 7.  Sección Santiago de las Villas. Para la leyenda, 
véase Figura 5. Para la localización, véase Figura 1.



BOLETÍN GEOLÓGICO Y MINERO
(GEOLOGICAL AND MINING BULLETIN)

Famennian pelagic facies  
(Cantabrian Mountains, Spain)

BOLETÍN GEOLÓGICO Y MINERO 133 (4), 2022, 55-73. ISSN: 0366-0176. http://dx.doi.org/10.21701/bolgeomin/133.4/003

63

3.3.  Section Olleros de Alba (O)

This section (Figure 8), eastward from the sec-
tion north of Santiago de las Villas, is also located 
in the Allochthon of Olleros. It is exposed in a 
hillslope gully, 500 m east of the village Olleros de 
Alba (Raven, 1983; Van Loevezijn, 1986, 1988a), 
where from base to top the upper part of the Fueyo 
Formation, the equivalent of the Vidrieros Forma-
tion, the Llombera Beds of the Ermita Formation, 
and parts of the Vegamián and Alba formations 
crop out. Immediately north of Olleros de Alba on 
the road from La Robla to La Magdalena, the upper 
units (Llombera Beds, Vegamián Formation, Alba 
Formation) are exposed in a section that has been 
described in detail by many authors, e.g., Higgins 
and Wagner-Gentis (1982), Raven, (1983), 
Rodríguez Fernández et al. (1985), García López 
and Sanz López (2002). The section studied at the 
gully contains the intervals described below.

Unit 1: Fueyo Formation. Thickness: 60.1 m. 
This unit represents the upper part of the Fueyo 
Formation. It consists of a fine-grained succession 
of laminated shale with few thin, mm to cm thick, 
silt intercalations (facies type: F8, laminated 
shale). Near the top of the unit bioturbation in-
creases. Only the uppermost meters of the unit 
are shown in Figure 8.

Unit 2: Equivalent of the Vidrieros Formation. 
Thickness: 12.75 m. This unit consists of calca
reous shaly siltstone with very fine-grained sand 
admixed and with intercalations of limestone 
(wackestone) lenses and beds up to 15 cm thick. 
Previous sampling for conodonts (Raven, 1983; 
Van Loevezijn, 1988a) yielded the following results: 
Raven (1983) reported from a sample from this unit 
Spatognathodus bohlenanus, Sp. strigosus, Polyg-
nathus sp., and Bispathodus stabilis. Sample OC1 
(Van Loevezijn, 1988a) contains Pandorinellina 
plumulus, Polygnathus communis, Palmatolepis 
gracilis gracilis, P. gracilis sigmoidalis, Spatonagtho-
dus cf. bohlenasus, Icriodus cf. Icriodus cornutus, 
Polygnathus sp., and P. inornatus. Sample OA1 
(Van Loevezijn, 1988a) yields Bispathodus costatus 
and Polygnathus communis. These faunas indicate 
latest Famennian. Similar conodont associations 
were correlated with the costatus Zone in Higgins 
and Wagner-Gentis (1982) and Raven (1983), a 
zone very common in the Cantabrian Mountains. 
These faunas probably represent the Pa. expansa 
Zone or the Lower Si. praesulcata Zone of Ziegler 
and Sandberg (1990) (García López and Sanz 
López, 2002), or the Bispathodus costatus to Bi. 

ultimus zones of the revised global conodont 
scheme of Spalletta et al. (2017).

Unit.3: Equivalent of the Vidrieros Formation. 
Thickness: 28.7 m. This unit consists of dark-grey 
clean shales, with evenly spaced interbedded 
dark-grey, pyrite-bearing, laminated limestone (fa-
cies type: F9, shale-limestone alternation). Bed 
thickness is approximately 8 to 15 cm. In the up-
per half of the succession limestone lenses occur. 
No macro fossils were observed, and bioturbation 
structures are absent.

Unit 4: Equivalent of the Vidrieros Formation. 
Thickness: 5.8 m. This unit consists of silty shale 
with an upward increase of interbedded sand-
stone beds up to 20 cm thick (facies type: F7, 
sandstone-shale).

Unit 5: Llombera Beds. Thickness: 3.4 m. This 
unit is poorly exposed and consists of a succes-

Figure 8.  Section Olleros de Alba. For legend see Figure 5. 
For location of section see Figure 1.
Figura 8.  Sección Olleros de Alba. Para la leyenda, véase 
Figura 5. Para la localización, véase Figura 1.
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sion of up to 50 cm thick, yellow, very fine to fine-
grained sandstone beds (facies type: F5, massive 
sandstone).

Unit 6: unexposed interval of 2.5 m. Laterally, 
in the classical road section north of Olleros de 
Alba approximately the same interval consists of 
silty limestones from where García López and 
Sanz López (2002) reported the presence of 
Siphonodella sulcata, indicating at least the Si. 
sulcata Zone of Ziegler and Sandberg (1990) 
(sample OLL3), or the Pr. kockeli Zone of the re-
vised conodont scheme of Spalletta et al. (2017).

Unit 7: This unit consists of 5.1 m of black splin-
tery shales of the Vegamián Formation.

Unit 8: This unit contains the basal part of the 
nodular limestone succession of the Alba Formation.

3.4.  Section Sorribos de Alba (SA)

This section (Figure 9) is described by Van 
Loevezijn (1986) and Van Loevezijn 1988a). It is 
exposed in a hillslope gully, 500 m northwest of 
the village Sorribos de Alba. The upper part of the 
Fueyo Formation, the overlying equivalent of the 
Vidrieros Formation, and parts of the Vegamián 
and Alba formations are exposed. The base of the 
Famennian succession is unconformably covered 
by Cretaceous deposits.

Unit 1: Fueyo Formation. Thickness: 130.1 m. 
This unit consists of a succession of grey brown 
shales with thin siltstone intercalations, up to 10 
cm thick, and represents the upper part of the 
Fueyo Formation (facies type: F8, laminated 
shale). In the upper 20 m bioturbation, and car-
bonate content gradually increases upward. 
Slump-folded sandstone beds occur 9.5 m below 
the top of the unit. Only the uppermost part of the 
unit is shown in Figure 8.

Unit 2: Fueyo Formation. Thickness: 5.7 m. 
The unit consists of calcareous, argillaceous silt-
stones. The sediment is intensively bioturbated 
with a nodular mottled appearance (facies type: 
F6, bioturbated shaly siltstone).

Unit 3: Equivalent of the Vidrieros Formation. 
Thickness: 6.1 m. The unit consists of dark-grey 
shales, with limestone (mudstone) lenses in the 
lower half of the unit and limestone (mudstone) 
bed intercalations in the upper half. Bed thickness 
is max. 10 cm. Occasionally calcareous sandy silt 
beds are intercalated. Van Loevezijn (1988a) re-
ported the conodont fauna Polygnathus commu-
nis, Bispathodus stabilis, Bi. costatus, and Palma-
tolepis gracilis from the upper half of the unit. The 
fauna contains similar elements as the conodont 
samples from the base of the equivalent of the 
Vidrieros Formation at Olleros de Alba, and indi-
cates the latest Famennian.

Unit 4: Unexposed interval of 1.1 m.
Unit 5: This unit consists of 0.2 m of black splin-

tery shales of the Vegamián Formation.
Unit 6: Red nodular limestone of the Alba For-

mation.

3.5.  Discussion of sections
The Cuevas section, located just west of the 

Allochthon of Olleros, mainly consists of the silty 
shales of the Fueyo Formation with sharp-
ly-bounded sandstone bed intercalations, chan-
nels and soft sediment deformed sandstone lay-
ers. The internal structures of the sandstone beds 
resemble the storm wave generated succession 
with hummocky cross stratification of Dott and 
Burgeois (1982) and Jelby et al. (2020) (see Van 
Loevezijn, 2022). Storm bedded successions in 
the upper part of the Fueyo Formation can be 
observed in the western and northern sections of 
the Alba syncline (Van Loevezijn, 1986; Van Lo-
evezijn, 2022); sections PIE, P, S, BG, H, LL, M) 
(Figure 1D). The pebbly sandstone bed of the top 
of the section can be correlated with the few-me-

Figure 9.  Section Sorribos de Alba. For legend see Figure 
5. For location of section see Figure 1.
Figura 9.  Sección Sorribos de Alba. Para la leyenda, véase 
Figura 5. Para la localización, véase Figura 1.
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tre thick, very coarse-grained interval west of Cue-
vas. The break in grainsize to microconglomer-
ates is also observed in the uppermost part of the 
Upper Devonian succession of the Sil area (Van 
Loevezijn and Raven, 2021) and can be correlat-
ed with SB4, the Upper Devonian Unconformity, 
which in the Cuevas section lies either at the base 
of the microconglomerate bed, or in the underlying 
covered interval between units 4 and 5. The Fueyo 
succession at Santiago de las Villas is finer 
grained, and probably represents a more distal 
environment. The usual Famennian succession in 
the western and northern parts of the Alba syn-
cline, with a shale-sandstone alternation in the 
upper half of the Fueyo Formation, finally overlain 
by a sandstone of the Ermita Formation, is absent. 
Instead, the finer grained Fueyo succession is 
overlain by a bioturbated siltstone unit containing 
six calcareous hardgrounds (Van Loevezijn and 
Van Loevezijn Peña, 2017). Overlying a covered 
interval, dark-grey shales interbedded with lime 
mudstone of the equivalent of the Vidrieros For-
mation follow. In Cuevas and sections further to 
the west of the Alba syncline this lithofacies is 
absent. The unit is overlain by the Carboniferous 
black shales of the Vegamián Formation. The 
Famennian successions at Olleros de Alba and 
Sorribos de Alba are very similar to that at Santi-
ago de las Villas. The Fueyo Formation mainly 
consists of shales with thin siltstone intercalations, 
and lacks the sandier upper half with the channels 
and tempestite deposits, found in the sections 
elsewhere in the Alba syncline outside the Alloch-
thon of Olleros (Van Loevezijn, 1986). The upper-
most Fueyo strata, immediately below the equiv-
alent of the Vidrieros Formation sediments are 
nodular, with intensely bioturbated horizons. 
Above, the silty grey shales with limestone lenses 
of the equivalent of the Vidrieros Formation follow, 
with conodont faunas, which probably can be cor-
related with the Pa. expansa Zone. At Olleros de 
Alba the silty shale succession fines upward to 
dark grey to black shales with laminated limestone 
(mudstone) beds and lenses, indicating a gradual 
shift to distal offshore areas where a condensed 
carbonate-mud succession was deposited. The 
uppermost metres of the equivalent of the Vidrier-
os Formation contain a gradual shift from dark-
grey calcareous shales to grey silty shales with 
sandstone bed intercalations, and has a gradual 
contact with the overlying very fine to fine-grained 
sandstones of the Llombera Beds, with an Early 
Carboniferous conodont fauna. Elsewhere in the 

Alba syncline, outside the Allochthon of Olleros, 
the Llombera Beds consists of coarse-grained, 
microconglomeratic sandstones with coarse 
sandy and bioclastic limestone intercalations (Van 
Loevezijn and Van Loevezijn Peña, 2017; Van 
Loevezijn and Raven, 2021), but in this location 
they are finer grained with shaly intercalations and 
silty carbonate beds (García López and Sanz 
López, 2002). The gradational contact between 
the equivalent of the Vidrieros Formation and the 
overlying Llombera Beds indicates that these de-
posits are genetically related. Consequently, the 
Upper Devonian Unconformity cannot be located 
between these units. In this study we tentatively 
correlate the unconformity with the Middle to Late 
Famennian hiatus between the top of the Fueyo 
Formation of Middle Famennian age, and the suc-
cession of the equivalent of the Vidrieros Forma-
tion of latest Famennian age. Eastward, at Sorri-
bos de Alba, the equivalent of the Vidrieros 
Formation is thinly developed.

4. � Famennian–Tournaisian of the 
Allochthon of Olleros
The boundaries of the Allochthon of Olleros are 

not everywhere obvious: The western and north-
ern limits are clearly defined by the fault pattern 
(Figure 3); its eastern boundary however, is not 
straightforward from the geological map. In this 
study, it is tentatively taken at the southwest-north-
east running fault: The Upper Famennian succes-
sion east of the fault consists of coarse sandstones 
and limestones of the Asturo-Leonese facies (Fig-
ure 1, section R, north of La Robla) (see Van Lo-
evezijn, 1986). The investigated Famennian sec-
tions in the Allochthon of Olleros, show a somewhat 
different Famennian stratigraphy.

Fueyo Formation: Most of the lower part of the 
formation in the Allochthon of Olleros is uncon-
formably covered by Stephanian or Cretaceous 
deposits. The exposed upper part of the formation 
is very fine-grained and lacks the sandier interval 
in the top with the channels and tempestite depos-
its found elsewhere in the Alba syncline. Instead, 
the uppermost metres are made of bioturbated 
silty shales. A conodont fauna from the top of the 
formation can be correlated with the Middle 
Famennian marginifera Zone.

Ermita Formation: The Ermita sandstones on 
top of the Fueyo Formation below the Upper De-
vonian Unconformity, do not occur in the Alloch-
thon of Olleros.
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Equivalent of the Vidrieros Formation: This 
dark-grey, pyrite-bearing, shale-carbonate unit 
only occurs in the Allochthon of Olleros, overlying 
the Upper Devonian Unconformity. It is 6 m to 43 
m thick, and represents a pelagic succession, 
deposited away from the reach of the coarse-
grained coastal sediment supply. It contains cono-
dont faunas of the uppermost Famennian, which 
probably represent the Pa. expansa Zone or the 
Lower Si. praesulcata Zone (Loevezijn, 1986, 
1988a; García López and Sanz López, 2002). 
These deposits are coeval/laterally equivalent 
with the uppermost Famennian coarse-grained 
sandy and bioclastic intercalations of the Llom
bera Beds outside the Allochthon of Olleros, with 
similar conodont faunas (Raven, 1983; García 
López and Sanz López, 2002).

Llombera Beds: In most parts of the Allochthon 
of Olleros, the unit is absent, and only locally can 
be observed. It is very thin, and consists of fine-
grained sandstones with calcareous silty intercala-
tions. Elsewhere in the Alba syncline, the Llombera 
Beds consists of up to 10 m thick, coarse-grained 
deposits with ferruginous ooids and coarse-grained 
limestone intercalations (Van Loevezijn and Ra-
ven, 2021). The uppermost beds of the unit contain 
a conodont fauna of the Si. sulcata Zone (Higgins 
and Wagner-Gentis, 1982; García López and Sanz 
López, 2002).

Baleas Formation: The limestones of the Baleas 
Formation do not occur in the Allochthon of Olleros. 
The formation is observed northwards of the Alba 
syncline, and east of the thrust unit (Figure 1D), in 
the classical section immediately north of La Robla, 
along the old road to Puente de Alba (Rodríguez 
Fernández et al., 1985; Van Loevezijn, 1986 and 
many more). There the presence of Si. sulcata is 
recognized in the uppermost part of the Llombera 
Beds of the Ermita Formation (Rodríguez Fernán-
dez et al., 1985), which can be correlated with the 
Protognathodus kockeli Zone of the revised cono-
dont scheme of Spalletta et al. (2017).

Vegamián Formation: The Carboniferous black 
splintery shales occur in the entire southern limb of 
the Alba syncline, including the Allochthon of Olle-
ros, with a thickness between 1.5 and 5 m, and are 
overlain by the limestones of the Alba Formation.

5. � Famennian–Tournaisian of the 
Palencian Domain
The Famennian succession of the Palencian 

Domain occurs in allochthonous units found in a 

Carboniferous flysch basin in the south-eastern 
part of the Cantabrian Zone. This area lies pres-
ently 100 km east of the Alba syncline without any 
palinspastic restoration. It represents the fine-
grained pelagic facies, originally formed as the 
distal southwestern continuation of the shal-
low-marine Asturo–Leonese facies domain 
(Frankenfeld, 1984). It consists of the nodular 
limestones of the upper part of the Cardaño For-
mation (15 m), the quartzites of the Murcia For-
mation (100 m) and the overlying brown-grey and 
black shales, with interbedded nodular limestone 
beds and limestone lenses of the Vidrieros For-
mation (100 m). The upper Cardaño and Murcia 
formations contain early Famennian faunas (Lo-
bato-Astorga, 1977; Sanz-López et al., 1997). The 
Vidrieros Formation contains middle and late 
Famennian faunas (Raven, 1983; Sanz-López et 
al., 1999). The succession is overlain by the Tour-
naisian black shales of the Vegamián Formation.

The Vidrieros section at Peña Quebrada (Sanz-
López et al., 1999) yields conodont faunas from the 
Lower marginifera to the sulcata zones of the cono-
dont scheme of Ziegler and Sandberg (1990), or 
with the marginifera to kockeli zones of the revised 
scheme of Spalletta et al. (2017) (Van (Adrichem 
Bogaert, 1967; Sanz-Lopez et al., 1999), and cor-
relates partly with the equivalent of the Vidrieros 
Formation in the Allochthon of Olleros, which con-
tains a similar lithofacies succession.

6.  Stratigraphic architecture
In Figure 10, the Famennian stratigraphic mod-

el of the southern Cantabrian Zone is presented. 
The Fueyo Formation in the Alba syncline con-
sists of a lower laminated shale succession of the 
fine-grained offshore facies association and an 
upper storm-bedded coarsening-upward succes-
sion of the transition facies association, passing 
upward to the coastal sandstones of the Ermita 
Formation. In the Allochthon of Olleros the sandy 
upper unit of the Fueyo Formation and the sand-
stones of the Ermita Formation below the uncon-
formity are replaced by a fine-grained succession, 
which is considered part of the Fueyo Formation. 
The location of the Upper Devonian Unconformity 
in the Alba syncline is located at the base of the 
coarse-grained Llombera Beds of the Ermita For-
mation (Van Loevezijn and Van Loevezijn Peña, 
2017; Van Loevezijn and Raven, 2021). However, 
in the Allochthon of Olleros the Llombera Beds are 
formed of a thin, fine-grained succession, which 
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in the Olleros de Alba section gradually overlies 
the equivalent of the Vidrieros Formation. The 
unconformity is interpreted to lie between the 
Fueyo Formation of Middle Famennian age and 
the deposits of the equivalent of the Vidrieros For-
mation of Latest Famennian age, and conse-
quently the unconformity represents a large part 
of the Upper Famennian. The equivalent of the 
Vidrieros Formation can be correlated with the 
coarse-grained succession of the Asturo-Leonese 
facies in the Alba syncline (Llombera Beds of the 

Ermita Formation), and with the fine-grained Vid-
rieros Formation of the Palencian facies area. 
Although the outermost part of the Asturo–Leo-
nese facies domain contains the most complete 
Upper Devonian succession of the Cantabrian 
Zone (García-Ramos and Colmenero, 1981; Ra-
ven, 1983; Van Loevezijn, 1986), conodont fau-
nas indicate that sequence boundary 4 of Van 
Loevezijn and Van Loevezijn Peña (2017), the 
Upper Devonian Unconformity, located above se-
quence C (Figure 2), represents a large part of the 

Figure 10.  Famennian stratigraphic architecture, with the proposed correlation between the Alba syncline, the Allochthon of 
Olleros, and the Vidrieros Formation in the Palencian Domain. Conodont biozones after Ziegler and Sandberg (1990). Pena 
Quebrada section after Sanz-López et al. (1999). For legend see Figure 5. For location of sections see Figure 1.
Figura 10.  Arquitectura estratigráfica Fameniense, con propuesta de correlación entre el sinclinal de Alba, el Alóctono de 
Olleros, y la Formación Vidrieros del Dominio Palentino. Biozonas de conodontos según Ziegler and Sandberg (1990). Pena 
Quebrada section según Sanz-López et al. (1999). Para la leyenda, véase Figura 5. Para la localización, véase Figura 1.
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Famennian. In the distal Palencian facies domain 
sequence boundary 4 is probably a correlative 
conformity.

Thus, the Allochthon of Olleros constitutes the 
southernmost part of the Asturo-Leonese facies 
area, with an original location assumed between 
the Asturo- Leonese facies deposits in the north, 
and the pelagic Palencian deposits in the south-
west, and can palaeogeographically be interpreted 
as a transition between both facies domains. From 
the correlation panel a lateral fining of the Fame
nnian succession and a change to more distal 
deposits can be inferred, from the proximal coarse-
grained succession of the Alba syncline, via the 
Allochthon of Olleros, towards the fine-grained 
distal succession of the Palencian Domain. Also, 
an increase of the accommodation space can be 
inferred towards the Palencian succession.

7.  Middle Famennian palaeogeography
The Upper Devonian coarsening-upward se-

quence C contains the Lower–Middle Famennian 
succession. It only occurs in the outermost part of 
the Cantabrian Zone; the External Zone of the 

Asturo–Leonese facies area. In the Alba syncline 
close to the uplifted northern area, a thick interval 
of sand bars and channel-fill deposits with mud-
flat intercalations of the Ermita Formation was 
deposited (Van Loevezijn and Raven, 2021; Van 
Loevezijn, 2022) (Figure 11). Distally, the storm 
bedded succession of the Fueyo Formation oc-
curs (Van Loevezijn, 2020; 2022). Unidirectional 
downwelling storm flows in response to coastal 
setup, facilitated by the steep shelf profile, trans-
ported large amounts of sediment and eroded the 
seafloor (see Midtgaard, 1996; Grundvag et al., 
2020; Jelby et al., 2020). The bottom-current ero-
sion resulted in shore-normal scours, indicating a 
consistent sediment transport towards the SSW 
(Van Loevezijn, 2020, 2022), approximately per-
pendicular to the E-W running palaeoshoreline 
(Sanchez de la Torre 1977, Raven 1983). Trans-
port and erosion were followed by rapid deposition 
and reworking by oscillatory currents operating in 
the zone between fair-weather wave base and 
storm-wave base (see Grundvag et al., 2020, Jel-
by, et al., 2020). The basin-ward gradual decrease 
of the gravity-flow power resulted in a distal thin-
ning of the tempestites, and a gradual decrease 

Figure 11.  Early–Middle Famennian depositional profile. For legend see Figure 5.
Figura 11.  Perfil deposicional durante el Fameniense Inferior-Medio. Para la leyenda, véase Figura 5.
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of siliciclastic deposition in an offshore direction 
(Einsele, 2000). These fine-grained successions 
can be observed in the Allochthon of Olleros, 
where the northern sandy deposits are replaced 
by a shelf mudstone interval containing thin silt-
stone laminae. It is interpreted that the relative 
subsidence of the External Zone, creating the ac-
commodation space for the tempestite succes-
sion, and the uplift of the nearby core area of the 
Cantabrian Zone in the north, see below, resulted 
in a steepening of the depositional profile. Fast 
tempestite sedimentation on these unstable 
slopes resulted in the collapse of the shallow-wa-
ter sandy deposits and the downslope transport 
of unlithified or partly lithified sediments. Slump 
horizons can be observed in the shales and sandy 
shales of the Fueyo sections in the Alba syncline 
near Piedrasecha, Cuevas, Sorribos de Alba, 
Llombera and Matallana (Van Loevezijn, 2022).

In the distal offshore area outside the reach of 
the siliciclastic coastal supply sedimentation rate 
was very low. Siliciclastic sediment starvation fa-
cilitated the development of a condensed black 
calcareous mud succession, grading upward in 
grey brown muds (basal units 1 and 2 of the Vid-
rieros Formation, Peña Quebrada section of Sanz 
López et al., 1999), indicating a deepening epi-
sode with oxygen-depleted sedimentation. The 
Lower–Middle Famennian dark calcareous shale 
facies occurs only in the Palencian pelagic facies 
area, and can be observed in the lower half of the 
Vidrieros Formation.

8. � Late-Latest Famennian 
palaeogeography
The Upper Devonian Unconformity is the result 

of the Late Devonian uplift and erosion of the core 
of the Cantabrian Zone (Keller et al., 2008; Van 
Loevezijn, 2017). This is a time when the most 
external margin of the Gondwana continent was 
incorporated into a subduction zone (Abati et al., 
2010, 2018; Díez Fernández et al., 2016). So, 
deformation inboard this main continent can be 
framed within this major tectonic change in the 
evolution of Gondwana. The subsequent Late 
Famennian deepening episode is characterized 
in the distal parts of the basin by dark fine-grained 
calcareous shales and marlstones (Figure 12). In 
the proximal part a thin veneer of fluvial-tidal peb-
bly sandstones, conglomerate channels, and car-
bonate shoals extended over the former emerged 
inner part of the Asturo-Leonese Basin and the 
central parts of the Cantabrian Zone, where a thin, 
condensed succession was deposited with inter-
nal erosion surfaces, and hardground and miner-
alisation surfaces.

In the Alba syncline above the Upper Devonian 
unconformity, the few-metre-thick, coarse-grained 
Llombera Beds contain herringbone cross-bed-
ding, fining-upward conglomerate channel fills, 
and sandy limestone intercalations, indicating a 
fluvial-tidally influenced shallow marine area, with 
carbonate shoals and channels in between. The 
Llombera Beds close to the Allochthon of Olleros, 
are finer grained (sections Piedrasecha and La 

Figure 12.  Late–latest Famennian depositional profile. For legend see Figure 5.
Figura 12.  Perfil deposicional durante el Fameniense Superior y tardío. Para la leyenda, véase Figura 5.
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Robla; Van Loevezijn, 2017). In the Allochthon of 
Olleros, the Llombera Beds consist of silty sand-
stones, and are only locally present. There, a suc-
cession of dark pyritic shales with interbedded 
carbonate mudstones of the equivalent of the Vi
drieros Formation rests on the Upper Devonian 
Unconformity, and correspond to the limestones 
with levels of shales and marls in the upper part 
of the Vidrieros Formation of the Palencian facies 
domain (approximately unit 5 of the Peña Quebra-
da section, in Sanz López et al., 1999).

9.  Conclusions
In this study the stratigraphical relations of the 

southernmost Upper Devonian units of the Can-
tabrian Zone are investigated, and a stratigraphi-
cal model is proposed. The most important find-
ings of the model are:

	– The Allochthon of Olleros contains a unique 
fine-grained Famennian succession (equiv-
alent of the Vidrieros Formation), which dif-
fers from the surrounding coarse-grained 
successions in the Alba syncline.

	– The equivalent of the Vidrieros Formation 
consists of dark-grey shales and interbed-
ded mudstone beds and lenses, and is very 
similar to the typical Devonian, fine-grained 
pelagic facies of the Palencian Domain.

	– The equivalent of the Vidrieros Formation 
contains conodont faunas that can be cor-
related with the costatus Zone of the adapt-
ed conodont scheme for the Cantabrian 
Mountains of Higgins and Wagner-Gentis 
(1982) and Raven (1983), probably with the 
expansa Zone of the zonation scheme of 
Ziegler and Sandberg (1990), or with the 
Bispathodus costatus to Bi. ultimus zones 
of the revised global zonation of Spalletta et 
al. (2017).

	– The Famennian succession of the Alloch-
thon of Olleros can palaeogeographically be 
interpreted as transitional facies between 
the coarse-grained shallow marine Asturo–
Leonese facies in the north, and the pelag-
ic Palencian facies, interpreted as the distal 
southwestern continuation of the shallow 
marine domain.

	– The Upper Devonian Unconformity in the 
Allochthon of Olleros is located between 
shales of the Fueyo Formation and the 
overlying shale–limestone alternation of the 

equivalent of the Vidrieros Formation. The 
hiatus represents a large part of the Famen-
nian. Downdip in the distal Palencian facies 
domain, its correlative conformity displays 
no obvious facies contrast, and its strati-
graphic position can only be approximated.
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