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Abstract. The investigations carried out in the bend area of the Romanian Carpathians (the Bucegi Mts.) indicate that a continuous sedimentation took
place within the Early Cretaceous (interval covered by the NJK-NJK3 and NC4-NC8 Calcareous Nannoplankton Zones). The base of the Bucegi Conglomerates
is placed within the earliest Albian (in the NC8 Calcareous Nannoplankton Zone). The detailed sedimentological studies focussed on the Bucegi Conglomer-
ates indicate that the sediments are of orthoconglomerate type, containing mainly sub-rounded clasts, which prevailed over the matrix.
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INTRODUCTION

This study presents the lithological, sedimentological and
biostratigraphical features of the Early Cretaceous sediments
which belong to the Ceahldau Nappe from the bend area of
the Romanian Carpathians. The Ceahlau nappe is the most
spatial developed and the main tectonic unit of the Outer
Dacid Nappe System (Murgeanu et al., 1963; Dumitrescu and
Sandulescu, 1968; Sandulescu, 1984) (Fig. 1).

The Ceahlau nappe is composed, in the bend region of
the Romanian Carpathians, of Late Jurassic radiolarites, with
basic igneous rocks described as the Azuga Facies. Within
the Tithonian-Neocomian interval, mostly shaly and calcar-
eous turbidites occured - the Sinaia Beds (Murgeanu et al.,
1963; Patrulius, 1969; Patrulius et al., 1976; Sandulescu et al.,
1980), which are followed by Barremian to Aptian proximal
turbidites (Comarnic Beds) - Jipa, 1961; 1965. The Aptian tur-
bidites are overlying by Late Aptian to Albian massive sand-
stones and by a thick pile of conglomerates - the Bucegi
Conglomerates (Patrulius, 1969; Stefdnescu, 1976, 1995) (Fig.
2). The oldest tectonic movement which folded the sedi-
ments of the Ceahldau Nappe is the Early Cretaceous orogeny
(“Austrian” phase), which started in Late Barremian times (at
around 130 Ma) and ended at around 100 Ma (Aptian to earli-
est Cenomanian post-tectonic cover), being followed by an
extensional collapse (Sandulescu, 1988, 1994; Stefanescu and
Melinte, 1996; Cloetingh et al., 2006).

Herein we aim to point out some liho- and biostratigraph-
ical aspects, as well as sedimentological features of Early Cre-
taceous deposits of the Ceahlau Nappe, which occur in the
Romanian Carpathian bend area. A consistent part of our
investigations was focused on the study of the Bucegi Con-
glomerates, cropping out in the Bucegi Mountains (Fig. 1). We
also intend to bring new lights on the paleoenvironmental
significance of the Bucegi Conglomerates, which were con-
sidered to be shallow water deposits (Patrulius, 1969) or, by
contrary infranetic to abyssal sediments (Stanley and Hall,
1978).

LITHOSTRATIGRAPHY

The Ceahldu Nappe has a complex structure, with sev-
eral subunits (Dumitrescu and Sandulescu, 1968, Sandulescu,
1984). In the central and southern part of the Eastern Car-
pathians, several digitations such as Bratocea, Comarnic,
Secdria, Ciuc and Bodoc were delimited (Stefanescu, 1976).

We investigated the Early Cretaceous sediments of the
Bratocea Digitation, which is the innermost (western) tec-
tonic unit of the Ceahldu Nappe. The oldest sediments are
the Sinaia Beds, composed of calcareous turbidites, divided
into three subunits (Murgeanu et al., 1963; Patrulius, 1969;
Patrulius et al., 1976; Jipa, 1980): (1) the Lower Sinaia Beds
(Shaly subunit); (2) the Middle Sinaia Beds (Sandy-Calcareous

GEO-ECO-MARINA 15/2009 37
Sedimentary Processes and Deposits within River-Sea Systems



A. Briceag, D. Jipa, M.C. Melinte — Early Cretaceous Deposits of the Ceahldu Nappe (Romanian Carpathian Bend Region)

S, LEGEND
[2& Moldavides
\fé% Outer Dacides
gx, ‘%4;%' I:‘ Median Dacides
| owoaax % I Marginal Dacides
) ‘\\ - Inner Dacides
|\ “ I Tiansivanides
it /== Pienides
) gy

‘”\,“ ~ Ukraine
S

s -~
/ N a”f’{)@' ~

Studied area

Q e AV
BUCURESTI =
° ~ r‘/ %éb
2 M OE SI AN PLATF OR M’ S
\-.‘n; e " Congtanta Q7\’0
r Vad (
(\ ”"\?a\”‘/be L /'//’// /‘} i i

25|"E’ “Bulgaria b

100km

Fig. 1 Location of the studied area (tectonic map of Romania simplified after Sandulescu, 1984)
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Fig. 2 Late Jurassic-Early Cretaceous sediments of the Ceahldu Nappe in the Romanian Carpathian Bend region
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subunit); (3) the Upper Sinaia Beds (with Lamellaptychus an-
gulicostatus) (Fig. 3).

Towards the base of the Sinaia Beds, red and green phyl-
lites occurred, usually with basic igneous rocks (i.e., the Azuga
Formation). The occurrences of concordant lava flows within
the Azuga Beds, associated with basic tuffs and jaspers, is an
evidence that volcanism was contemporaneous with the sed-
imentation of the Sinaia turbidites, within the Jurassic/Creta-
ceous boundary interval. The presence of the Azuga Beds is
linked by the existence of an immature island arc in the Ro-
manian Carpathian bend area, with an active volcanism, par-
ticularly during the end of the Jurassic, concomitantly with
the flysch deposition (Sandulescu et al., 1980; Stefanescu and
Micu, 1987).

The Piscu cu Brazi unit follows the Sinaia Beds and oc-
curred only in the inner part of the Bratocea Digitation. This
unit is composed by sandstones, alternating with pelites. In
the outer part of Bratocea Digitation, within the stratigraphic
interval corresponding to the sedimentation of the Piscu cu
Brazi unit, the facies changes such that three lithostratigraph-
ic entities could be distinguished: the Comarnic Beds, the
Varful Radécinii Beds and the Sandy-Shaly Flysch (Murgeanu
etal., 1963; Patrulius, 1969).

From the Albian, a thick pile, up to 2000 m, of conglom-
erates and sandstones, known as the Bucegi Conglomerates,
was deposited. Previous works indicated a shallow marine
and nearshore origin of the Bucegi conglomerates (Patrulius,
1969), described as a molasse (Panin et al., 1961) mainly due

to its coarse nature, its stratigraphic position above turbidite
formations, and presumably also to its,post-tectonic’ position
within the mobile belt. Some authors (Stanley and Hall, 1978)
considered that the Bucegi Conglomerate accumulated in an
infraneritic to deep marine environment and that it records
progradation of coarse material directly onto the slope and
base of slope of a turbidite basin.

In summary, the Aptian sequence from below the Bucegi
Conglomerates in the Bucegi Mts. area include several sedi-
ments types, which are according to Patrulius (1969):

«  Marly-shally turbidites with biocalcarenites (Barremian-

Bedoulian in age) — the Comarnic Flysch;

« Marly -sandy rusty turbidites (Barremian-Aptian) - the

Piscu cu Brazi Flysch;

« Sandy and sandy-conglomerate turbidites with thick
sandstones “fluxoturbidite type” (Gargasian-Clansaysian);

+ Lower Bucegi Conglomerates;

+  Reef limestones and reefs (the Urgonian facies)

The Upper Aptian conglomerates are characterized by
a large lithological-textural variety. Accordingly, Patrulius
(1969) distinguished the following Aptian rudite types:
«  The breccias and conglomerates Raciu type;
«  The breccias-conglomerates Rotunda type;
«  The polymictic conglomerate Peles type;
« The breccias-conglomerates Velicanu Mic type;
« Thetilloid conglomerates Ghertaldu type;
« The massive sandy conglomerates Coltii Bratii (Pietrosita)

type.
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Fig. 3 Early Cretaceous litho - and biostratigraphy of the Ceahlau Nappe from the Romanian Carpathian Bend area (after
Melinte and Jipa, 2007). 1 turbidites; 2 limestones; 3 marlstones; 4 conglomerates; 5 first occurrence; 6 last occurrence.
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BIOSTRATIGRAPHY

The Early Cretaceous sediments of the Ceahlau Nappe
from the bend area of the Romanian Carpathians were pre-
viously dated based on calipionellid, foraminiferal and mac-
rofaunal assemblages (Patrulius, 1969; Patrulius et al., 1976;
Pop, 1997). The calcareous nannoplankton investigations
accurately dated the above-mentioned Early Cretaceous de-
posits (Melinte, 1996; Melinte and Mutterlose, 2001; Melinte
and Jipa, 2007, and herein). The calcareous nannofloral bios-
tratigraphy follows the Bralower et al’s Zonation (1989) for
the Tithonian-Valanginian interval and the Roth’s Zonation
(1983) for the Hauterivian-Albian interval. The calcareous
nannofossil taxa referred herein are indexed in Perch-Nielsen
(1985) and Bown et al. (1998).

The oldest investigated deposits (i.e., Lower Sinaia Beds)
contain calcareous nannoplankton assemblages with com-
mon Conusphaera mexicana, Polycostella beckmanii and Um-
bria granulosa, taxa indicative of the NJK Biozone, Subzone
b (Fig. 3), Late Tithonian in age. The first occurrence (FO) of
the nannofossil Rotelapillus laffittei marks the base of the
NJKc Subzone, which includes the Jurassic/Cretaceous (= Ti-
thonian/Berriasian) boundary. Hence, the above-mentioned
boundary falls towards the upper part of the Lower Sinaia
Beds. These data are in agreement with the age identified
based on calpionellid assemblages, which argue for the pres-
ence of the Calpionella alpina (Patrulius et al., 1976; Pop, 1997)
within the upper part of the Lower Sinaia beds. The young-
est Subzone (d) of the NJK nannofossil zone of Bralower et al.
(1989) could not be identified, as the FO of Nannoconus stein-
mannii minor (its index species) was already recorded within
the latest Tithonian in the investigated area.

The boundary between the NJK and NK1 calcareous
nannofossil zones (which is placed around the Early/Middle
Berriasian boundary, according to Handerbol et al., 1998), is
marked by the FO of the nannofossil Nannoconus steinmannii
steinmannii, and was recognized towards the top of the Low-
er Sinaia Beds. The NK2 calcareous nannofossil zone (which
covers in the Romanian Carpathians the Late Berriasian- Early
Valanginian interval, according to Melinte and Mutterlose,
2001) extends from the top of the Lower Sinaia Beds to the
upper part of the Middle Sinaia Beds. Another nannofossil
event of this biozone is the FO of Speetonia colligata, which
approximated the Berriasian/Valanginian boundary in the
Carpathian area (Melinte and Mutterlose, 2001).

The FO of the nannofossil Calcicalathina oblongata, which
marks the base of the NK3 calcareous nannofossil zone, was
observed bwithin the Middle Sinaia Beds.. The regional dis-
tribution of this biozone is restricted to the Late Valanginian
interval, based on the calibration with ammonites and calpi-
onellids in other Carpathian areas (Melinte and Mutterlose,
2001). Our investigations indicate that the NK3 Biozone cov-
ers the upper part of the Middle Sinaia Beds, and includes
also the FO of the nannofossil Tubodiscus verenae.

The base of the NC4 Biozone, latest Valanginian-Early
Hauterivian in age (Handerbol et al., 1998) was observed,
towards the top of the Middle Sinaia Beds, based on the FO
of Nannoconus bucheri. This event is followed by the FO of
Lithraphidites bollii, which is placed towards the upper part of
NC4, within the Early Hauterivian (Roth, 1983). The next bio-
zone, NC5 (including all its subzones), which extends within
the Late Hauterivian-Late Barremian interval, is originally de-
fined based on successive LO of the nannofossils Cruciellipsis
cuvillieri, Speetonia colligata, Lithraphidites bollii, and Calcica-
lathina oblongata (Roth, 1983; Bralower et al., 1995). Because
the sediments investigated by us are turbidites, and conse-
quently they often contain reworked nannofossils from older
deposits, the base of the NC5 biozone could not be pointed
out. The NC6, NC7 and NC8 zones, recognized based on the
successive first occurrence of the nannofloral taxa Chiasto-
zyqus litterarius, Hayesites irregularis, Eprolithus floralis, and
Prediscosphaera columnata, were observed within the Comar-
nic, Piscu cu Brazi and Shaly-Sandy Flysch lithological units.

SEDIMENTOLOGY

Our sedimentological investigations focussed on the
Lower Cretaceous conglomerate sequences which crop out
in the Bucegi Mts. Area. Three sections which display Early
Cretaceous conglomerate outcrops, namely Valea Spumoasa,
Valea Jepilor and Valea Malaiesti, were analyzed sedimen-
tological point of view. The investigated successions of the
Bucegi Conglomerates display one major sedimentary cycle,
which could be divided in 4 sedimentary cycles (Fig. 4). All the
4 cycles yielded a normal grainsize, and are characterized by
an alternance of conglomerates, sandstones and silts.

Additionally, several types of sedimentary structures
were encountered within the Upper sandy-conglomerate
turbidites placed below the Bucegi Conglomerates in the
Jepilor Valley (left slope). Ripple marks, parallel lamination,
lamina intercalated as thin fine sandy beds in a silt-clayey ma-
trix, as well as silt-clayey intercalations in a sandy matrix are
the most frequent sedimentary structures observed. Within
the Bucegi Conglomerates, we identified a succession of se-
quences, made by, towards the base of conglomerates, which
are followed towards the top by sandstones. The conglomer-
ate-sandstone sequences repeated (Fig. 5), the passing from
the conglomerate to the sandstone is gradual, throughout by
microconglomerates beds.

Detailed sedimentological analysis were achieved on
photographs taken of several conglomerate sequences (Fig.
6). Hence, we have studied the matrix-element ratio (Fig. 7),
the round degree of the clasts (Fig. 8), the number of clast
contacts (Fig. 9), and also the type of contacts between the
clasts (Fig. 10).

It may be observed that always the matrix is smaller than
the clasts in several locations of the Bucegi Conglomerates of
the Jepilor Valley. Most of the clasts are sub-rounded, except
for the D location, where the sub-angular clasts prevailed. In
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Fig. 6 The analyzed detailed photpgraphs of the Middle Bucegi Conglomerates in Jepilor Valley
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Fig. 7 The matrix/clast ratio of the Middle Bucegi Conglomerate studied sequences in the Jepilor Valley
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Fig. 10 The type of clast contacts in the Middle Bucegi Conglomerates from the Jepilor Valley

the locations A and D, the clasts with a single contact are pre-
dominant, while in the location B and C the clasts with two
contact are the main. The maximum contact number of a clast
was recorded in the location D, being eight. In whole the stud-
ied locations, the punctual contact type is dominant, being fol-
lowed by the linear one, and by the concave-convex contact,
which is the rarest. A very few clasts show no contact.

CONCLUSIONS

Our investigations indicated that a continuous sedimen-
tation took place, in the Romanian Carpathian bend area (the
Bucegi Mts. region) within the latest Tithonian-Albian inter-
val. All the calcareous nannoplankton zones characterizing
the above-mentioned interval were recognized by us.

During Early Cretaceous times, the sedimentation is
mainly characterized by the presence of turbidites, which are

followed by thick piles of conglomerates. Our detailed sedi-
mentological investigations of the Bucegi Conglomerates
revealed the presence of a major depositional cycle, which
could be divided into 4 sedimentary cycles.

The investigated Bucegi Conglomerates are orthocon-
glomerate type. In all the studied sections, the clasts pre-
vailed over the matrix, and the dominant type of clasts is
sub-rounded.

We may assume that our future investigation on the topic
presented herein will bring also answers concerning the dep-
ositional environment of the Bucegi Conglomerates.
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