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Abstract The objective of this study is to describe the composition of the carbonate elements from the upper Albian—
Cenomanian Postdvaru Conglomerates. Eight sections were studied. Two major types of conglomerates are identified
in the field and thin sections: polymictic orthoconglomerates and paraconglomerates. Carbonate clasts are dominant
in both types of conglomerates. Other subordinated clasts are composed of quartzites, sericite-chlorite schists and
gneisses. Facies data allow reconstructing the depositional environments, while microfossil assemblages were used to
establish the age of the studied carbonate clasts. The identified microfacies characterize a large variety of depositional
environments, ranging from basin to shallow water environments (platform margin and inner platform depositional
settings). The identified microfossil associations are indicative for three biostratigraphic intervals: Kimmeridgian—
Tithonian, Tithonian—Berriasian and Berriasian—? lower Valanginian..

Keywords: Microfacies; Microfossils; Carbonate clasts; Conglomerates; Jurassic; Cretaceous

INTRODUCTION

The studied area belongs to the Getic Domain (Southern
Carpathians). The sedimentary succession from the
Postavaru Massif is part of the ,Brasov Series,,
(Patrulius, 1969). This sedimentary unit forms extensive
outcrops around Bragov city (Postavaru, Piatra Mare,
Maigura Codlei), Piatra Craiului Massif, and the Dambo-
vicioara Area or the Bucegi Mountains. Several authors
have studied the geology of this unit from the Carpathian
Bend Zone (Jekelius, 1920; Oncescu, 1943; Popescu,
1966; Patrulius, 1969; Bucur, 1978; Patrulius et al.,
1980). More recent studies (post 1990) focused on the
carbonate successions from the Piatra Craiului-
Dambovicioara region (Bucur et al., 2009; Ples et al.,
2013; Gradinaru et al.,, 2016; Sasiran et al., 2017
Mircescu et al., 2019). Conglomerate deposits were de-
scribed from the same area by Ungureanu et al. (2015;
2017; 2019). Their contribution was centered on recon-
structing the source area of the carbonate clasts and on
Aptian conglomerate facies description.

The main objective of this paper is to describe the litho-
logical and micropaleontological composition of the car-
bonate clasts from the upper Albian—Cenomanian
Postavaru Conglomerates. Carbonate clasts paleoenvi-
ronmental reconstruction is performed for the first time in
the study area. The studied outcrops are situated in the
following locations: Groapa Dracului, Poiana Ruia-
Cabana Postdvaru, Poiana Brasov-Poiana Mare, Poiana
Mare, Lamba Mare, Poiana Cristianului, and the road to
Brasov (Fig. 1 A-H). The geology of the Postavaru

Massif was thoroughly decribed by Sandulescu (1964).
This author described the lithological composition of the
Postavaru Conglomerates by mentioning the petrographic
origin of their clasts. In addition, the author discusses in
detail the stratigraphic uncertainties arising at the contact
between these conglomerates and other Cretaceous de-
posits (sandstones and marls). However, a detailed micro-
facies and micropaleontological analysis of the carbonate
clasts from the Postavaru Conglomerates was not under-
taken at the time. This study represents a preliminary
stage for future detailed research in the area.

GEOLOGICAL FRAMEWORK

The Postdvaru Massif comprises the main mountainous
unit bordering the southeastern part of the Brasov De-
pression. Meschendorfer (1860) and Herbich (1878)
were the first authors who published important infor-
mation regarding the geology of this area. Jekelius (1915;
1916; 1938) studied in detail the sedimentology of this
unit by implementing a series of modern stratigraphic
approaches. As mentioned previously, Sandulescu (1964)
thoroughly described the geology of the Postavaru Massif
by mentioning the most important tectonic compartments
(Postavaru, Brasov, Cristian and Rasnov), lithostrati-
graphic units and their sedimentological features. The
metamorphic basement belongs to the Leaota Group and
crops out only in the western part of the Postavaru Mas-
sif, in the Paraul Comorii area. The Anisian-Cenomanian
sedimentary cover is intensely affected by overthrusting
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Fig. 1 Location of studied sections on the geological map of the Postivaru Compartment (modified from Sandulescu et al., 1972)

processes. This succession is distributed within all four
compartments defining the tectonic structure of the
Postdvaru Massif (Sandulescu, 1964) (Fig. 1; Fig. 2a-b).
These tectonic units are represented by the Postavaru,
Brasov, Cristian and Rasnov compartments. Triassic de-
posits are present only in the Cristian and Brasov tectonic
units. They consist of Anisian (Guttenstein-type) lime-
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stones and Ladinian reef limestones. These deposits are
overlain by Lower Jurassic (Gresten-type) sandstones,
which form good outcrops in the same compartments as
the Triassic deposits. White quartz rich sandstones define
the Toarcian and the basal part of the Middle Jurassic
sequence (Aalenian-Bajocian), which is equally distribut-
ed in the Cristian, Postadvaru and Brasov sedimentary
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areas (sensu Sandulescu, 1964) (Fig. 2a-b). Bathonian—
Upper Callovian marls and jaspers form the rest of the
Middle Jurassic sequence. The marls contain shells of
Bositra buchi (Rémer) and frequent quartz clasts. The
jasper layers are 2-5 m thick, red-greenish to yellow with
frequent interbedded limestone packages.

Oxfordian jaspers and radiolarites define the basal part of
the Upper Jurassic deposits which form extensive out-
crops in all four compartments (Postavaru, Brasov, Cris-
tian, Réasnov) (Fig. 2a-b). The Kimmeridgian-Tithonian
interval is represented by Stramberk type limestones,
which are either massive, stratified in thick beds or brec-
ciated (Sandulescu, 1964; Sorescu, 1984).

Berriasian deposits have not been described from the
Postavaru Massif. Sandulescu (1964) suggested the con-
tinuity of sedimentation between Tithonian and Berri-
asian, comparing the sedimentary succession from this
area with similar deposits from the adjacent regions
(D&mbovicioara Area, Codlea Zone). However, no mi-
cropaleontological or facies data were used to sustain this
idea.

Valanginian—lower Aptian marls form the next package
of rocks from the middle part of the sedimentary succes-
sion. They are covered by upper Albian—lower Cenoma-
nian Postavaru Conglomerates (Fig. 2a-b). The last are
polymictic conglomerates with clasts of limestone,
quartzites and other metamorphic rocks. Carbonate frag-
ments are dominant and their cement contains mainly
limestone material. The upper Aptian—Albian interval is
defined by a stratigraphic gap, which characterizes all
four compartments of the Postdvaru Massif. The last term
of the sedimentary succession consists of upper Cenoma-
nian—upper Senonian marls (Sandulescu, 1964).

MATHERIALS AND METHODS

Fieldwork analysis was performed in order to describe
the sedimentological characteristics of the conglomerate
deposits and to collect clast samples at high resolution.
One meter square surfaces were delineated in each out-
crop and all samples (carbonate, metamorphic or mixed
material) were collected from those areas. Pebble compo-
sition was estimated by applying visual analysis tech-
niques. Thin sections were prepared from 150 samples
(carbonate clasts and matrix) and some of them were sec-
tioned longitudinally for polished slab preparation. Thin
section analysis was performed in order to define the
main textures and micropaleontological assemblages of
the carbonate clasts. Microfacies description follows the
classifications of Dunham (1962) and Embry & Klovan
(1971).

RESULTS

Outcrop dscription and conglomerate types

Groapa Dracului (Fig. 1A)

This outcrop consists of carbonate paraconglomerates
with more than 95% carbonate pebbles (Fig. 3a) and
sandy to carbonate matrix (Fig. 3b). These deposits are
stratified in banks and they lack grading. Clast shape var-
ies from subangular to subrounded and their roundness is
irregular (Fig. 3b). Moderate to poorly sorted areas are
present within the banks.

Poiana Ruia-Cabana Postavaru (Fig. 1B-C)

These are poorly sorted, inverse to normal graded
polymictic paraconglomerates with more than 95% car-
bonate pebbles (Fig. 3c, sequences 1-5). Sub-centimetric
to centimetric pebbles are common. Their roundness de-
gree ranges from subangular-angular to subrounded (Fig.
3d). Meter thick tabular beds consist of interbedded
coarse layers (Fig. 3e-f, black arrows) and finer levels of
sandstones (Fig. 3e-f, white arrows) (Fig. 3e-f).

Poiana Brasov-Poiana Mare (Fig. 1E)

This outcrop contains mainly polymictic orthoconglom-
erates with more than 95% carbonate elements. Clasts
dimensions vary from centimetric pebbles to decimetric-
metric blocks (Fig. 4a). Metamorphic clasts are composed
of quartzites. Subangular to subrounded clasts are domi-
nant and sorting is poor. Millimeter sized clasts may be
present within very fine microconglomeratic interbeds.

Poiana Mare-Poiana Cristianului (Fig. 1F-G)

These are massive strongly cemented, moderately sorted
polymictic paraconglomerates with carbonate-siliciclastic
matrix and more than 80% carbonate clasts (Fig. 4b).
Centimeter thick carbonate clasts have rounded to well-
rounded shapes (Fig. 4b). The metamorphic components
consist of subrounded fragments of quartzites. The coarse
carbonate pebbles have isometric (Fig. 4b) or tabular
shapes while the fine limestone elements have a flattened
aspect (Fig. 4b).

Lamba Mare (Fig. 1D)

Meter-thick bedded (Fig. 4c) polymictic orthoconglomer-
ates define this location. They are composed of a sandy-
carbonate matrix with more than 90% carbonate clasts.
Grading is absent, and clast roundness ranges from sub-
rounded to rounded. Small (3-4 cm) carbonate elements
are sourced mainly from fine, micritic deep-water depos-
its. Metamorphic clasts are represented by very well-
rounded fragments of quartzites.

Road to Brasov (Fig. 1H)

Poor to well sorted normally graded to ungraded
polymictic paraconglomerates are present in this location
(Fig. 4d). They contain areas with moderate sorting (Fig.
4d).
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Fig. 2 Sedimentary succession from the Postavaru Compartment: a Synthetic lithological column of the Mesozoic deposits
from the vicinity of Postavaru Summit (not at scale); b Vertical distribution and lithology of the sedimentary succession from
the Postavaru Compartment [from Sandulescu, 1964 and Sandulescu et al. (1972), with changes]

Carbonate clasts: microfacies and microfossils

The existing microfacies point to three major clast cate-
gories (a-c) with different facies types and micropaleon-
tological associations. Carbonate clasts are dominant
within all studied outcrops.

Clast category A

Facies types include peloidal rudstones with encrusting
organisms (Fig. 5b), coral-microbial microencruster
boundstone (Fig. 5a) and pel-bioclastic grain-
stones/rudstones  (Fig. 5d). The coral-microbial-
microencruster boundstones contain abundant micritic
intraclasts and stromatolitic structures (Fig. 5a). The
grainstone/rudstone facies are poorly sorted and they con-
tain mainly coral fragments and echinoid fragments (Fig.
5b, d). Corals are encrusted by microproblematic organ-
isms and the internal sediment is composed of peloidal
wackestone. The micropaleontological association con-
tains mainly encrusting organisms [Crescentiella morro-
nensis (Crescenti) (Fig. 6a-b), Labes atramentosa
Eliasova (Fig. 6¢c-d), Lithocodium type crusts (Fig. 6e) ,
Koskinobulina socialis Cherchi & Schroeder, Taumatho-
porella parvovesiculifera (Raineri), Terquemella sp.],
worm tubes, echinoderm plates, calcareous sponges
[Neuropora lusitanica Termier, Termier and Ramalho,
Perturbatacrusta leini Schlagintweit & Gawlick, (Fig.
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6f)], foraminifera [Coscinophragma sp. (Fig. 7a),
Coscinoconus alpinus Leupold (Fig. 7c), Frentzenella
involuta (Mantsurova) (Fig. 7d), Labyrinthina mirabilis
Weynschenk (Fig. 7b), Mohlerina basiliensis (Mohler)
(Fig. 7e)], gastropods and bivalves.

Clast category B

These pebbles contain mainly mudstone-wackestone to
packstone with pelagic bivalves and calpionellids (Fig.
5g-h) or silicified wackestone/packstone facies types
(Fig. 5¢). The most important microfossils are represent-
ed by pelagic microorganisms (Calpionella alpina Lo-
renz; Crassicolaria parvula Remane) (Fig. 7 h-i). Other
bioclasts include thin pelagic shell bivalves or sponge
spicules. Some samples contain echinoderm plates and
evidence of bioturbation. Partial or total silicifiation af-
fects the wackestone-packstone type carbonate pebbles.

Clast category C

These pebbles contain the following facies types: peloidal
bioclastic intraclastic grainstone (Fig. 5d), peloidal ooidic
grainstone, fenestral bioclastic wackestone (Fig. 5e) and
fenestral wackestone with vadoids (Fig. 5f).

The micropaleontological association contains dasyclada-
lean algae [Aloisalthella sulcata (Alth)] and foraminifera
[Coscinoconus  alpinus  (Leupold),  Coscinoconus
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Fig. 3 Field images of the studied outcrops: a Centimeter to decimeter thick banks of carbonate paraconglomerates with abun-
dant carbonate clasts; b Carbonate paraconglomerate with carbonate-sandy matrix and subangular to subrounded clasts; ¢
Normal to inversely graded polymictic paraconglomerates with subangular clasts (sequences 1-5). Lateral transition from nor-
mal to inverse grading is evident in sequence 5; d Polymictic paraconglomerate with more than 95% carbonates and subangu-
lar-angular to subrounded clasts; e-f Conglomerate banks consisting of coarse levels (black arrows) and finer sandy interbeds
(white arrows); Scale bar: a, b, d 5 cm; ¢ 50 cm; e 50 cm; f 10 cm. Sections: a-b Groapa Dracului; ¢ Cabana Postédvaru; d-f

. ) 31
Poiana Ruia.
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Fig. 4 Field images of the studied outcrops:
blocks (white circles); b Polymictic paraconglomerates with carbonate-siliciclastic matrix and more than 80 % carbonate clasts.
Millimeter to centimeter thick quartzitic fragments are present. Isometric shapes (black arrows) define the coarse pebbles. The
fine limestone elements are flattened (white arrows); ¢ Meter thick orthoconglomerate banks (white lines); d Poorly to well
sorted polymictic paraconglomerates with centimeter thick clasts. Moderately sorted areas are present (white arrows). Scale bar:
a 10 cm; b 5 cm; ¢ —d 50 cm. Sections: a Poiana Brasov-Poiana Mare; b Poiana Mare; ¢ Lamba Mare; d Road to Brasov.

delphinensis (Arnaud-Vanneau et al.) (Fig. 7f), Lituola
baculiformis Schlagintweit & Gawlick, Protopeneroplis
ultragranulata (Gorbachik) (Fig. 7g)]. The grainstone
facies types contain corals, bivalves, gastropods and crus-
taceans (Carpathocancer sp.). Corals are encrusted by
Bacinella type structures and Lithocodium type crusts.
Micritic envelopes surround coral fragments (Fig. 5d) and
cyanobacteria nodules are frequent (Fig. 5d). Void mar-
gins are bordered by dog-tooth cement and their filling
consists of very fine vadose silt. Laminoid-fenestral
wackestone facies contain menicus cement (Fig. 5e). Cy-
anobacteria nodules form the vadoids nuclei (Fig. 5f).

DISCUSSION

Depositional environments and source areas of the
carbonate clasts

The conglomerate deposits from the northern part of the
studied area (Poiana Mare, Lamba Mare) contain deep-
water Tithonian—Berriasian pelagic clasts. Reef or inner
platform clasts are scarce. By contrast, the southern part
contains mainly Upper Jurassic—Lower Cretaceous reefal
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a Clasts with dimension ranging from centimetric pebbles to decimetric-metric

and inner platform reworked carbonate material. Round-
ness degree and sorting is different in all studied out-
crops. Angular to subangular clasts characterize the
southern part of the studied area (Ruia, Cabana
Postavaru, Groapa Dracului) while the northern part
(Poiana Mare, Lamba Mare, Road to Brasov) contains
well to very well rounded carbonate elements. All this
data indicate that carbonate clasts were sourced from dif-
ferent areas through variable transport distances. The
identified microfacies characterize a wide spectrum of
depositional environments, ranging from basin to reef
flanks and inner—platform settings. Clast category A is
typical for reef slopes and platform margin bioconstruc-
tions. Clast category B is typical for distal slope and ba-
sin environments. Clast category C characterises platform
margin areas or inner platform settings (intertidal to su-
pratidal areas).

BIOSTRATIGRAPHIC REMARKS

The microfossil assocation of clast category A is typical
for the Kimmeridgian-Tithonian interval. Crescentiella
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Fig. 5 Microfacies characteristics of the carbonate clasts from the Postavaru Conglomerates: a Coral-microbial boundstone.
Notice the peloidal wackestone-packstone internal sediment with encrusting organisms (Crescientella morronensis) (white
arrows); b Bioclastic intraclastic rudstone with encrusting organisms and calcareous sponges; ¢ Silicified packstone; d Coarse
bioclastic grainstone. It contains coral fragments (yellow arrows), foraminifera (Coscinoconus alpinus) (white circle), cyano-
bacteria nodules (white arrows), gastropods (black arrows) and bivalves; e Fenestral wackestone-packstone with rare forami-
nifera and cyanobacteria nodules; f Wackestone with vadoids; g Packstone with filamentous pelagic bivalves and rare
calpionellids; h Contact between pelagic wackestone-packstone and peloidal grainstone type pebbles. Scale bar: a-h 1 mm.
Samples: a 2264; b 2129; ¢ 2290; d 2125; e 2248; f 2268; g 2350; h 2337. Sections: a, e-f Groapa Dracului; b, d Poiana Ruia;
¢ Lamba Mare; g-h Poiana Brasov-Poiana Mare.
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Fig. 6 Encrusting organisms identified in the carbonate clasts from the Postavaru Conglomerates: a-b Crescentella morro-
nensis; c-d Labes atramentosa; e Lithocodium type crust with entobian borrings; f Perturbatacrusta leini. Scale bar: a-f 0.5
mm. Samples: a 2241; b 2129; ¢ 2357; d 2119; e 2257; f 2116. Sections: a, e Groapa Dracului; b, d, f Poiana Ruia; ¢ Poiana

Mare.

morronensis has a broad stratigraphic distribution. It is
very well known from Upper Jurassic—Lower Cretaceous
deposits (Leinfelder et al., 1993; Schlagintweit et al.,
2005; Senowbari-Daryan et al., 2008; Ples et al., 2017).
Koskinobulina socialis is an encrusting organism known
from Triassic (Carnian) to Paleocene deposits (Sanchez-
Beristain et al., 2013; Ples et al., 2017).

Lithocodium aggregatum is a microproblematic organism
which is well known from upper Oxfordian to Upper Cre-
taceous deposits (Védrine, 2008; Schlagintweit & Bover-
Arnal, 2010; Ples et al., 2017). However, it was frequent-
ly described from Upper Jurassic (Kimmeridgian-
Tithonian) deposits (Leinfelder et al., 1993; Schmid
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& Leinfelder, 1996). Most of what was described as
Lithocodium aggregatum from Jurassic carbonates repre-
sent in fact entobian borrings (Schlagintweit et al., 2010),
as in the present study.

Perturbatacrusta leini is an encrusting calcified sponge
described mainly from Kimmeridgian—Berriasian car-
bonates (Schlagintweit & Gawlick, 2011; Ples &
Schlagintweit, 2013).

Coscinoconus alpinus and Mohlerina basiliensis are fre-
quently reported from Upper Jurassic (Kimmeridgian-
Tithonian) deposits in association with different species
of encrusting organisms (Bucur et al., 2014). From all
these taxa, Labyirinthina mirabilis is the most



Carbonate clasts from the Postivaru Conglomerates (facies and microfossils)

Fig. 7 Foraminifera and pelagic microfossils identified in the carbonate clasts from the Postdvaru Conglomerates: a
Coscinophragma sp.; b Labyrinthina mirabilis; ¢ Coscinoconus alpinus; d Frentzenella involuta; e Mohlerina basiliensis;
f Coscinoconus delphinensis; g Protopeneroplis ultragranulata; h Calpionella alpina; i Crassicolaria parvula. Scale bar:
a-f 0.5 mm; g-i 0.25 mm. Samples: a, ¢ 2241; b 2124; d 2137; e, g 2251; f 2253; h-i 2125. Sections: a, ¢, ¢, f, g Groapa
Dracului; b, d, h-i Poiana Ruia.

35



Sergiu Serban, Cristian Victor Mircescu, Razvan Ungureanu & loan |. Bucur

Table 1 Stratigraphic table containing the facies types from the easternmost part of the Getic Carbonate Platform
based on Sandulescu (1964), Patrulius (1969), Bucur et al. (2014), Gradinaru et al. (2016), Sasaran et al. (2017) and

Mircescu et al. (2019).

Age Piatra Craiului - | Codlea Region Western Part of | Postivaru Massif
Dambovicioara Bucegi Massif (this study)
Cenomanian - Polymictic conglomer-
Conglomerates  with | Polymictic conglom- ates and marls
carbonate olistoliths erates
Albian Polymictic  con-
glomerates  with
Massive  conglomer- carbonate  blocks
Aptian ates, sandstones and | Massive conglomer- | and olistoliths
microconglomerates ates
Marls and biocon- | Marls -
Barremian structions
Hauterivian Marls Marls Marls
Shallow water car-
Inner platform car- | bonates (bioclastic | Deep water marls,
Valanginian bonates (peritidal | rudstone), slope carbonates
mudstone to wack- | hardgrounds, pelagic | with ammonites,
estone-packstone and | carbonates (mud- | calpionellids, on- | ? (Possible presence of
grainstone) and marls | stone/wackestone with | coids and ooids slope carbonates and
Berriasian pelagic microfossils) shallow water, inner
platform limestones)
Deep water and
Tithonian Shallow water, plat- | Shallow water car- | slope carbonates | Bioconstructions ,
form margin  car- | bonates (bioconstruc- | with pelagic or- | coarse bioclastic grain-
bonates (bioclastic | tions and bioclastic | ganisms, microbi- | stone/rudstone, wack-
rudstone, bioconstruc- | rudstone) al structures, ooids | estone/floatstone with
Kimmeridgian tions and bioclastic and oncoids calpionellids and reef
shoals) fragments

representative for the Kimmeridgian—lower Tithonian
interval (Septfontaine, 1988; Veli¢, 2007).

Clast category B contains mainly Tithonian-Berriasian
deep water, pelagic microfossils. Calpionella alpina and
Crassicolaria parvula were frequently described from
Tithonian—Berriasian (Remane et al., 1986; Pop, 1994,
1997; Lakova et al., 1999; Lakova & Petrova, 2013) pe-
lagic deposits. Calpionella alpina characterizes the upper
Tithonian—lower Valanginian while Crassicolaria par-
vula is typical for the upper Tithonian—lower Berriasian
interval (Michalik & Rehakova, 2011; Atasoy et al.,
2018; Scott, 2019). The relatively high frequence of Cal-
pionella alpina indicate rather an early Berriasian age.
Lower Cretaceous shallow water microfossils character-
ize clast category C. The vast majority of these microfos-
sils have a long stratigraphic distribution. Aloisalthella
sulcata was described from Kimmeridgian—Berriasian
deposits (Bassoullet, 1997; Bucur, 1999; Mircescu et al.,
2014; Granier & Lethiers, 2019). Protopeneroplis ultra-
granulata is known from middle Tithonian—Barremian
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deposits with high frequency in Berriasian—Valanginian
carbonate rocks (Altiner, 1991; Bucur, 1997). Only
Coscinoconus delphinensis is frequently cited from Ber-
riasian—Valanginian deposits (Arnaud-Vanneau et al.,
1988; Mancinelli & Coccia, 1999) even if some authors
(Schlagintweit & Ebli, 1998) mention this species from
the uppermost Tithonian. However, the whole assem-
blage points to a Berriassian, possibly early Valanginian
age.

Similar facies types are present in adjacent regions such
as Dambovicioara zone, Piatra Craiului Mountains, or the
Bucegi Massif (Bucur et al., 2009; Ples et al., 2013;
Gradinaru et al., 2016; Mircescu et al., 2019) (Table 1).
These regions may have represented the source area of
the carbonate material. However, future studies are nec-
essary in order to define clearly the source area of the
carbonate clasts of these conglomerates. Paleocurrent
measurements, morphometric analysis, and detailed pet-
rographical analysis of non-carbonate elements are neces-
sary in a future studies.
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CONCLUSIONS

The studied conglomerates have heterogeneous properties
in terms of sedimentological and facies characteristics, in
all the studied outcrops. Carbonate clasts were reworked
from a large variety of depositional environments (basin
to inner platform domains). They were most probably
sourced from adjacent regions (Piatra Craiului, DAmbo-
vicioara, Bucegi) or even from the carbonate successions
belonging to the Postdvaru Massif (Cristian, Rasnov and
Bragov Compartments).

The identified microfosssils indicate three major biostrat-
igraphic intervals: Kimmeridgian-Tithonian, Tithonian—
Berriasian and Berriasian—?early Valanginian.

Two major types of conglomerates are defined based on
their sedimentological and facies characteristics. The first
category includes polymictic conglomerates with well
rounded deep-water carbonate clasts while the second
cathegory includes polymictic conglomerates with angu-
lar, reefal to inner platform carbonate elements.
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