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RESUMEN

En el Albiense inferior de Castro Urdiales (Cantabria), una unidad de calcarenitas de crinoides
con monticulos micriticos de esponjas en su techo acaba en un intervalo paleokarstificado, cuyos
dltimos 10 metros estdn impregnados de hidrocarburos. Las inclusiones orgdnicas son de asfalto,
rellenan porosidad méldica y cavernosa y se encuentran en la proximidad de una falla sin y post-
sedimentaria. En las oquedades, dichas inclusiones se disponen sobre un cemento marino fredtico
y quedan fosilizadas por otro cemento geopetal de enterramiento. Se atribuye el petréleo originario
a una roca madre del Jurdsico infrayacente. La migracién se produjo a través de una falla activa,
probablemente durante el Cretdcico medio. Su entrampamiento final fue en el paleokarst bajo el
sello de calcarenitas de grano fino alternantes con margas.
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Introduction

In the Urgonian Complex of Can-
tabria between Islares and Castro Ur-
diales (Orcovi, northern Spain, fig.
1A), a sea-cliff outcrop of Lower Al-
bian paleokarstified limestones shows
a noticeable hydrocarbon impregna-
tion in dissolution cavities down to 10
meters below an unconformity. The
local stratigraphic succession below
the unconformity is about 250 m
thick (fig. 1B), (Rosales et al., 1991a
and b), and corresponds to a 20 km.
wide carbonate platform with a gene-
ral deepening-eastwards (basinwards)
trend. It consists of three shallow-wa-
ter limestone units (a, ¢ and e, in fig.
1B) made up of micrites with rudists,
corals and the oyster-like Chondro-
donta sp, and two intervening marly
units with ostreids. The intermediate
limestone unit (¢ in fig. 1) merges
into basinal marls to the east. The up-
permost limestone unit (e in fig. 1)
mainly consists of crinoidal grainsto-
nes with high-energy current-traction
structures, which pass both laterally
and vertically to miliolid and orbitoli-
nid packstones. The upper part of this
unit e is made up of an extensive in-
terval of sponge mud-mounds, which
becomes a coral micrite unit west-
wards (Islares area). At its top this
micrite shows an important unconfor-
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mity surface with paleokarstification
of earliest Albian age. It is in this dia-
genetic structure and controlled by a
N120E-trending syn-and-postsedi-
mentary fault, where the petroleum
show object of this study has been
found. No similar show has been re-
ported in the Basque-Cantabrian Ur-
gonian so far.

Petroleum show

The hydrocarbon occurrences are
in the solid form of asphalt both at a
micro-scale porosity (within sponge
spine tubes), or at a macro-scale, ca-
vernous porosity (dissolved sponge
skeletons of the wall rock).

The host rock consists of micrite
mounds with sponge wackestones in
cores and sponge, briozoan and cri-
noid packstones in flanks. Major pa-
leokarst features present in it are dis-
solution cavities from 0,15 to 1,5 m
(fig. 2, fig. 3A and B). These cavities
appear filled with calcarenite and cal-
careous silt and sandstone laminae,
which sometimes enclose detrital
quartz pebbles up to 1 cm long. Syn-
sedimentary deformation affected the
laminae probably as the cavity was
being enlarged, and these laminae ap-
pear impregnated with hydrocarbons
(sample OR,,, fig. 2). The top fill of

most cavities is a geopetal calcite (co-
arse, limpid white, blocky calcite),
probably formed during a late diage-
netic stage. Other minor karst features
include dissolution vugs from some
mm (fig. 4) to 5 cm (fig. 5), which
may be filled with organic matter.

Total Organic Carbon data (TOC,
fig. 2) show an enrichment in organic
matter close to and below the uncon-
formity. Above the unconformity and
below the 10 uppermost meters of the
host rock the TOC content practically
dissapears. An anomalous TOC high
(0,71%) is represented by the sample
OR,,, taken from the impregnated fill
of a major dissolution cavity (fig. 2).

Three main factors controlled the
petroleum show genesis: 1) the karst,
which offered diagenetic porosity, 2)
the N120E-trending synsedimentary
fault, which acted as a non-sealing
fault and allowed petroleum to flow
across its plane from below, and 3)
the sandy fine-grained calcarenites
and marls on top of the unconformity,
which formed the seal of the trap. An
interesting feature to notice is that
preserved porosity from Alpine-rela-
ted fractures above the unconformity
is not impregnated with hydrocar-
bons.

Similar Mid-Cretaceous limestones
with skeletal moldic porosity and so-
lution-enlarged interparticle porosity
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Fig. 1.—Location of the studied ares. A-Simplified geological map with indication of the petroleum show site within a circle. B-General strati-

graphic section of the Urgonian in the Orcovi area: a) rudist limest

ones, b) marls and marly limestones with oysters, c) rudist and Chondro-~

donta wackestones, d) marly limestones, ) sponge wackestones, f) wavy sandy calcarenites, g) marls.

Fig. 1.—Mapa de localizacion del drea estudiada. A-Cartografia geoldgica simplifi

.

cada. La localizacién del afloramiento estudiado (Orcovi)

aparece en un circulo. B-Seccidn estratigréfica general simplificada para el Aptiense-Albiense del drea de Orcovi: a) calizas de rudistas, b) mar-
gas y margocalizas con ostreidos, c) wackestones de rudistas y Chondrodonta, d) calizas margosas, e) wackestones de esponjas, f) calcarenitas

have been described in east Texas
(Achauer, 1985), NW Venezuela La
Paz field (Reijers and Bartok, 1985),
and south Florida basin (Halley,
1985).

Origin and entrapment of the oil

No suitable prospective source
rocks for the oil show have been
found in the Lower Cretaceous of the
area so far. Jurassic source rocks, on
the contrary, are known from areas

close to Orcovi (Liendo), so that a Ju- -
rassic (Upper Lias) origin is conside- -

red probable for the hydrocarbons
trapped in the Urgonian. The migra-
tion of the oil was produced across
the synsedimentary N120E-trending
fault.

arenosas «wavy», g) margas.

The entrapment of hydrocarbons
in the karst posdated at least an:
early diagenetic, marine-phreatic ce-
ment phase (fig. 4A), and the oil se-
epage phase in turn clearly predated
geopetal, white limpid, coarse and
blocky spar generation, most pro-
bably a burial cement at the top of
the major karstic fills. The presence
of organic matter between different
calcite cement stages can be used to
document the timing of hydrocarbon
migration in carbonate rocks (Bu-
rruss et al., 1985). In the case here
described the migration occurred
between two major phases of cavity-
fill cements. The early diagenetic
stage cement appears locally im-
pregnated with oil. The late-stage
cement, on the contrary, does not
appear impregnated with oil at all.

The geopetal calcife of the late stage
seals and post-dates both the basal
paleokarstic fills and the impregna-
tion with oil.

Predictive model

All data point to the Middle Creta-
ceous as the age of migration of oil
from the underlying Jurassic source
rocks to the Lower Albian paleokars-
tified limestones. The active role pla-
yed by Lower Albian synsedimentary
faults as conduits for petroleum mi-
gration, in conjunction with paleo-
karstified limestones that may act as
reservoirs, opens a new predictive
tool in exploration for hydrocarbons
in Middle Cretaceous rocks of the
Basque-Cantabrian basin.
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Fig. 2.—Field cross-section of the Orcovi outcrop with indication of the depth reached by the

oil-impregnated limestones below the unconformity. To the right the TOC plot showing the

total organic carbon content of 13 different samples. The maximum TOC values correspond
to the areas of maximum paleokarstic dissolution.

Fig. 2.—Corte estratigrdfico del afloramiento de Orcovi. En el panel han sido representadas

las disoluciones paleokdrsticas mayores. A la derecha esti representada la columna detallada

del intervalo en el que aparecen las impregnaciones de asfalto con Ia situacién de las mues-

tras analizadas y sus valores de TOC. Las maximas impregnaciones coinciden con el aumento
de los rasgos de disolucion paleokdrstica hacia arriba.

Fig. 4—Photomicrographs of oil impregnated limestones. A-The host rock is a sponge skele-

ton and is partially dissolved. The resulting vug (v) is filled first by a marine calcite cement

(c) and then by asphalt (b). B-a) wall-rock limestone showing a scalloped surface of dissolu-

tion, b) organic matter relicts filling micropores, c) fibrous submarine calcite cement filling
the cavity.

Fig. 4—Ejemplos de impregnaciones de materia orgénica en limina delgada. A: a) La caliza
encajante es un esqueleto de esponja, (v) Vug de disolucion paleokarstica. La esponja se en-
cuentra parcialmente disuelta, formando una cavidad de paredes irregulares. Esta se fue re-
llenando en una primera etapa por calcita marina-fredtica (c) que crece desde el borde de Ia
cavidad hacia el centro; b) en una segunda etapa se produjo el relleno de petréleo en porosi-
dad no ocupada por calcita. B: a) Caliza encajante, wackestone. Presenta bordes corroidos
por disolucién; b) impregnaciones de materia organica alojadas en microporosidad; c) calcita
fibrosa rellenando la cavidad de disolucién y formada en ambiente diagenético submarino.
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Fig. 3.—Field photographs of the major pa-
leokarstic cavities in the Orcovi area,
which correspond to cavities A & B of fi-
gure 2. A-a) Wallrock limestones; b) disso-
lution vug, showing a geopetal infill. Fine-
laminated lutite impregnated with oil (1) is
overlying by a late diagenetic coarse
blocky calcite (3). This calcite is not im-
pregnated with oil. The cavity walls also
show asphalt impregnations. B-a) wallrock,
b) dissolution cavity with laminated infill
(1). The infill consists of calcarenites alter-
nating with layers of siltstone and calcare-
ous sandstones including some centimetric
quartzite clasts. The infill is impregnated
with oil. The cavity top is a coarse blocky
geopetal calcite (3) nlot impregnated with
oil.

Fig. 3.—Fotografias de campo de las princi-
pales cavidades paleokérsticas del drea de
Orcovi y que corresponden a las cavidades
Ay B de la figura 2. A: a) caliza encajante,
b) cavidad de disolucién; presenta un re-
Hleno geopetal, con una parte inferior de Ii-
mos laminados impregnados de asfalto (1)
y una parte superior de calcita grosera
«blocky» diagenética tardia (3). Esta calcita
no estd impregnada de hidrocarburos. Las
paredes de la cavidad también presentan
indicios de impregnacién en asfalto (2). B:
a) caliza encajante, b) cavidad de disolu-
cion con relleno laminado (1). Fl relleno
consiste en una alternancia de calcarenitas,
limos y areniscas calcdreas con algunos
clastos centimétricos de cuarcita. Este re-
lleno aparece impregnado de asfalto. El te-
cho de la oquedad estd coronado por una
calcita geopetal diagenética tardia (3) no
impregnada de hidrocarburos.
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Fig. 5.—Sample of dissolution cavity (v) fi-
lled with asphalt.

Fig. 5.—Ejemplo de muestra de mano de una
cavidad de disolucién (v) rellena de asfalto.
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Una zona de cizalla sihmetamoérfica de importancia regional
al SW de Sierra Albarrana (zona de Ossa Morena)

Regional syn-metamorphic shear zone at the SW of the Sierra Albarrana (Ossa Morena zone)
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ABSTRACT

A subvertical syn-metamorphic shear zone with dextral sense of movement is described. This -
shear sone is slightly oblique to the metamorphic zonation and the lithological contacts. The south
eastern end of the Sierra Albarrana Quartzites is explained by the superposition of the shear zone
to the previous folds in the Quartzites.

Key words: Syn-metamorphic shear zone, Hercynian Orogeny, Sierra Albarana area.
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Introduccion

La regién de Sierra Albarrana se
sitda en la parte nororiental de la
Zona de Ossa Morena (fig. 1). Ocupa
una posicién intermedia entre la Zona
de Cizalla Badajoz-Cérdoba (Burg et
al., 1981) y el denominado «Dominio
de Cérdoba-Alanis» por Delgado
Quesada et al. (1977).

El objetivo de esta nota es precisar
la estructura de este 4rea, mostrando
la existencia de una importante zona
de cizalla dictil sinmetamdrfica her-
ciniana al SW de las Cuarcitas de Sie-
rra Albarrana. La terminacién meri-
dional de estas cuarcitas se explica
por la superposicién de esta zona de
cizalla sobre los pliegues previos de
las cuarcitas.

Descripcion y edad de los
materiales

La edad y estructura de los mate-
riales de esta regién han sido objeto
de controversia (ver, entre otros, Del-
gado Quesada, 1971; Garrote, 1976;
Apalategui et al., 1983; Quesada et
al., 1990). Recientemente se ha pro-
bado la edad paleozoica de las Cuar-
citas de Sierra Albarrana a partir de
su contenido paleontolégico (Azor et
al., 1991; Marcos et al., 1991). Estas
cuarcitas estan plegadas por dos plie-
gues mayores sinesquistosos, un anti-
clinal y un sinclinal (fig. 2a y 2b)
(Azor et al., 1991).

La sucesién estratigrafica de este
sector es, de muro a techo (Azor e
al., 1991): '

— Esquistos y metareniscas con
intercalaciones cuarciticas.

— Gneises migmatiticos con in-
tercalaciones de cuarcitas, metarenis-
cas y anfibolitas.

— Cuarcitas feldespéticas con in-
tercalaciones de esquistos, metarenis-
cas y paragneises (Cuarcitas de Sierra
Albarrana).

— Esquistos, paragneises y meta-
reniscas con intercalaciones cuarciti-
cas.

El tramo més alto es de edad pale-
ozoica al situarse estratigraficamente
encima de las Cuarcitas de Sierra Al-
barrana. En cuanto a los dos tramos
inferiores, su edad es por el momento
desconocida, al no disponer de nin-
gtin dato paleontoldgico.

Estos materiales estdn afectados
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