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Abstract. Red beds belonging to the Gura Beliei Formation (uppermost Cretaceous in age) from the SW part of the East
Carpathians (Romania) were investigated from lithological and biostratigraphical points of view. Two main lithological sequences
were observed in the red bed succession: a lower one, mainly made from red-cherry marls and maristones, thin bedded and an
upper one, consisting in an alternation of marls and sandstones. The age of the investigated red beds was assigned, based on
calcareous nannofossil biostratigraphy, to the uppermost Campanian-lowermost Paleocene interval. Similarities with other red beds,
covering the same interval in the European Tethyan areas (Italy, Austria, Poland, Slovakia and Serbia) were observed.
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INTRODUCTION

The present paper discusses the biostratigraphical
features of uppermost Cretaceous marine red beds - the
Gura Beliei Formation - from the southern part of the
East Carpathians.

These sediments were first identified by Popovici-
Hatzeg (1898), being described as “red marls". The
lithostratigraphical unit was also named “Gura Beliei
Beds" (Bancila, 1958), "couches rouges” (Murgeanu et
al., 1963) and "Gura Beliei Marls” (Stefanescu, 1971).

The red marls of the Gura Beliei Formation were first
assigned to the Senonian, based on the presence of the
belemnite genus Belemnitella (Popovici-Hatzeg, 1898).
According to the identified planktonic foraminiferal
assemblages, their depositional interval was restricted to
the Campanian and Maastrichtian stages (Tocorjescu,
1963; Neagu & Georgescu, 1991).

As concerning their tectonical position, the uppermost
Cretaceous red beds represent the post-tectonical cover,
common to several nappes: Ceahldu, Bobu, Teleajen
and Audia, folded during the Subhercynian and Early
Laramian tectonical phases (Sandulescu, 1984).

The marine red beds of the Gura Beliei Formation
outcrop as strips trending east-westward, in the
southwestern part of the East Carpathians (Fig. 1),
between the lalomita Valley, to the west and the Prahova
Valley, towards the east.

MATERIAL AND METHODS

Qur investigations focused on the red bed
development from lalomita Valley, outcropping in the
vicinity of the Pietrogita locality (lalomita County),
representing the southwestern occurrence of the
uppermost Cretaceous red beds.

The Gura Beliei Formation was studied in detail in the
field and sampled for calcareous nannofossil
investigations. The samples were taken every 8 cm,
including from the underlaying white marls of the Plaiu
Formation and from the overlaying violaceous marls and
clays of the Sotrile Formation.

RESULTS

The red beds of the Gura Beliei Formation
conformably covered the white-gray marls of the Plaiu
Formation. From lithological point of view, the Gura
Beliei Formation (which is 60m thick in the lalomita
Valley) is characterized by the presence of red-cherry
marls and marlstones with numerous white and green
spots and manganese dendrites. A detailed lithology of
the red beds outcropping in the lalomita Valley is
presented in Fig. 2.

To note the presence of pyrite concretions, more
frequent close to the base of Gura Beliei Formation.
White calcareous sand-stones, with parallel lamination,
were observed at the upper part of the Gura Beliei
Formation, becoming more frequent and thicker (up to 50
cm) to the top of the rock-sequence.
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Fig. 1 Location of the uppermost Cretaceous marine red beds in Romania
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Fig. 2 Lithostratigraphy of the studied section
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Based on our data, the succession of the red beds
of the Gura Beliei Formation was divided into two
members, as follows:

- a Lower Member, predominantly made of red-
cherry marls and maristones, with thin (mm) clay
beds. This member represents the main body of
the Gura Beliei Formation (Fig. 2).

- an Upper Member, characterized both by the
presence of thin bedded red marls, marl-stones
and white calcareous sandstones.

Towards the top of the Gura Beliei Formation

a change of the sediment color was remarked. The

red-cherry marls and marlstones are gradually

replaced by violaceous marls and clays.

The next on lithostratigraphical unit, conformably
laying the Gura Beliei Formation, is represented by the
Sotrile Formation, characte-rized, in its lower part, by
the sedimentation of violaceous marls and clays,
(Lower Paleocene in age, Melinte, 1999).

The red marine sediments of the Gura Beliei
Formation were investigated in detail for their
calcareous nannofossil content.

The oldest nannofossil event in the studied section,
recorded in the white marls of the Plaiu Formation was
the first occurrence (FO) of the species Ceratolithoides
aculeus (Stradner) Prins & Sissingh, situated close to
the Lower/Upper Campanian Boundary (Perch-
Nielsen, 1985). This bioevent was followed by the FO
of Lithraphidites praequadratus Roth, identi-fied in the
upper part of the white marls.

Close to the base of the Gura Beliei Formation the
FO of the nannofossil Uniplanarius sissinghi Perch-
Nielsen, followed by the extinction of the nannofloral
genus Nannoconus were identified. It is to note that
both events are situated in the low to middle latitude
areas within the uppermost Campanian (Melinte &
Odin, 2001). The next nannofossil event observed, in
the stratigraphical succession of the red marine beds,
was the FO of Uniplananus trifidus (Stradner) Hattner
& Wise, placed by some authors (e.g. Gardini et al.,
2001) close to the top of the Campanian. This is
followed by the extinction of the belemnite Belemnitelia
genus (mainly represented by the species Belemnitella
carpatica Neagu). The successive last occurrences of
the nannofossils Uniplanarius trifidus and Eiffellithus
eximius (Stover) Perch-Nielsen, recorded in the red
bedded marls and marlistones, argued for a Lower
Maastrichtian age. The next bioevents recorded
towards the top of the Gura Beliei Formation were the
successive first occurrence of the nannofossils Micula
murus (Martini) Bukry, and Micula prinsii Perch-Nielsen
(characterizing in other Tethyan areas the Upper
Maastrichtian - Sissingh, 1977, Perch-Nielsen, 1985).

A significant nannofossil change was recorded, in
the studied section, just below the first violaceous
marly intercalation, where the extinction of the most
Cretaceous nannofossil taxa took place. This mass
extinction is known to occur at the K/T Boundary in low
and middle latitude areas (Romein, 1977; Posphical,
1994). Above the extinction of the most Cretaceous
calcareous nannofloras, two successive blooms, that
of the dinoflagellate genus Thoracosphaera Kamptner,
and of the nannofossil Braarudosphaera bigelowii
(Gran & Braarud) Deflandre, were observed.

DISCUSSION

The uppermost Cretaceous red beds, occurring in
the SW part of the Eastern Carpathians, were
deposited in a marine environment, above CCD, as
proved by the presence of planktonic foraminiferal and
nannofloral assemblages (Tocorjescu, 1963; Neagu &
Georgescu, 1991; Melinte, 1999 and this study). Their
age, Upper Campanian-Lower Danian, is similar with
other red marine beds, known to occur in the Tethyan
Realm of Europe. In Italy (Apenninic area) outcrops the
Scaglia Rosa Formation, which covers the Turonian-
Eocene interval (Premoli Silva et al., 1976). The Upper
Campanian-Lower Paleocene was characterized by
the deposition of the Calcarenite Member of the
Scaglia Rosa (Wezel, 1979), made up of reddish
limestones and marly limestones. Campanian-
Maastrichtian red beds (Bak, 2000; Michalik et al.,
2002), similar to those described from the Romanian
Carpathians, occured in the Carpathian area of
Slovakia and Poland, belonging to the Puchov
Formation (Stur, 1860) or to the Malinowa Formation
(Birkenmajer, 1977). Recently, Campanian-
Maastrichtian red pelagic sediments were also
identified in northern Serbia, from Vojvodina area
(Duli¢ & Bojicevic, 2002).

it is to observe that all the above-mentioned
uppermost Cretaceous red marine beds are mainly
pelagic/hemipelagic, being deposited above CCD (as
proved by their rich planktonic foraminiferal and
calcareous nanno-floral content).

The Campanian-Maastrichtian red
pelagic’/hemipelagic  formations were  probably
sedimented in an interval of palaeogeographical and
palaeoenvironmental changes. In the investigated red
beds from the Romanian Carpathians, the depositional
pattern, and the nannofloras point out several regional
sea-level fluctuations. The nannofossil character,
domin-ated by cosmopolitan species in the lower part
of the Gura Beliei Formation, indicates an Upper
Campanian high-stand sea-level. This was followed, in
the studied area, by a sea-level fall, as indicated by the
dominance of warm-tethyan taxa. Then, the main part
of the Maastrichtian deposits of the Gura Beliei
Formation is dominated again by cosmopolitan
nannofossils (Fig. 3), indicating a new high-stand of
the sea-level. Close to the K/T Boundary, the
calcareous nannofossil assemblages are domin-ated
by typical tethyan taxa, also pointing out a sea level
fall. However, this was probably accompanied also by
a cooling period, as it is indicated by the presence, in
the uppermost Maastrichtian of the East Carpathians,
of some nannofossils as Nephrolithus frequens Goérka
and Cribrosphaerella daniae Perch-Nielsen, normally
confined to cold boreal waters (Svabenicka, 1995,
Burnett, 1998.).

As concerning the palaeoclimatic mode of the
interval of Gura Beliei deposition, it is to remind that,
the Late Cretaceous was considered to be a global
"very warm” climatic interval by Frakes et al. (1992),
while a continuous cocling from the Turonian up to
Maastrichtian was emphasized by Barrera & Savin
(1999).
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Fig. 3 Biostratigraphy of the studied section
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In our opinion the establishment of an arid climate,
at the end of a Cretaceous, could allow, in some areas,
the accumulation of red soils on emerged coastal
plains. Transgressions could lead to the redeposition
of rich Fe-hydroxides sediments in the marine
environment, generating the red beds occurrences.
This could be, at least for the uppermost Cretaceous
red beds from the Eastern Carpathians, a possible
cause of their occurrence.

CONCLUSIONS

The lalomita Valley Section from the SW part of the
East Carpathians is characterized by the deposition of
marine red beds, mainly represented by well-bedded
red-cherry marls, containing diversified and well
preserved calcareous nannofossil assemb-lages. As
pointed out by the nannofioral biostratigraphy, the
studied red beds are uppermost Campanian-lowermost
Paleocene in age.

According to their lithological features the reds
beds of the Gura Beliei Formation were divided into
two members: a lower one, mainly represented by
marls and marlstones and an upper one, characterized
by the alternation of marls, marlstones and
sandstones.

The nannofloral character of the obser--ved red
beds assemblages pointed out the presence of a
transgression close to the base of the red marls from
the East Carpathians and of a regression at the top,
probably accompa-nied by a cooling climatic mode,
close to the K/T Boundary.

ACKNOWLEDGMENTS

This paper is a contribution to the IGCP 463 (Upper
Cretaceous Oceanic Red Beds). The financial support,
provided by the Grant No. 53/2001 (38/2002) of the
Romanian Academy for Dr. Dan Jipa and the Grant
CNCSIS 5/2003 for Dr. Mihaela Melinte, are gratefully
acknowledged.

REFERENCES

BAK, K., 2000, Planktonic foraminiferal biostrati-graphy, Upper
Cretaceous red pelagic deposits, Pieniny Klippen Belt,
Carpathians. Stud. Geol. Polonica, 111, 7-82.

BARRERA, E., Savin, S.M., 1999, Evolution of Late
Campanian-Maastrichtian marine climates and oceans.
In: Barrera, E., Johnosn, C.C (eds.). Evolution of the
Cretaceous Ocean-Climate System Geol. Soc. Amer.
Spec. Pap., 332, 245-282,

BANCILA, I., 1958, Geologia Carpatilor Orientali. Ed. Stiintifica,
368 p., Bucuresti.

BIRKENMAJER, K., 1977, Jurassic and Cretaceous
lithostratigraphic units of the Pieniny Klippen Belt,
Carpathians, Poland. Studia Geol. Polonica, 45, 158 p.

BURNETT, J. A., 1998, Upper Cretaceous. /n: Bown, P.R.
(ed.), Calcareous Nannofossil Biostratigraphy, 132-199,
British Micropal. Soc. Publ. Series, Chapman & Hall Ltd.,
Kluwer Academic Press.

DuLiC I., BOGICEVIE, G., 2002, Upper Cretaceous ed beds of
Vojvodina (Northern Serbia). /n: Sarti M., Hu X. (eds.),
Abstracts of the Inaugural Workshop of the IGCP 463, p.
4, Ancona.

FRAKES, LA, Francis, J.E., SykTus, J.I., 1992, Climate
Models of the Phanerozoic. Cambridge Univ. Press, 274
p., Cambridge.

GARDINI, S., ODIN, G., BONNEMAISON, M., MELINTE M.,
MONECHI S. & PERCH-NIELSEN, K., 2001, Results of the
biostratigraphical study of the Campan-ian/Maastrichtian
Global Stratotype Point. /n: Odin, G. (ed.), The Global
Point Stratotype of the Campa-nian/Maastrichtian from
Tercis le Bains, SW France, 81-96, Elsevier.

MELINTE, M. C., 1999, Cretaceous/Tertiary Boundary in the
East Carpathians (Romania) based on nannofioral
evidence. Acta Paleontologica Rumaniae, I, 269-273.

MELINTE, M.C, ODIN, G., 2001, Optical studies of the
calcareous nannofossils from Tercis-les Bains (Landes,
SW France) at the Campanian-Maatrichtian Boundary. /n:
Odin G., (ed.), The Global Point Stratotype of the
Campanian/Maastrichtian from Tercis le Bains, SW
France, 101-117, Elsevier.

MICHALIK, J., SOTAK J. & SALAJ J., 2002, Cretaceous Oceanic
Red Beds in the westernmost Carpathians in Slovakia. In:
Hu, X., Sarti, M. (eds.), Cretaceous Oceanic Red Beds in
an  Apennines-Alps-Carpathians  Transect, Field
Guidebook of the Inaugural Meeting Field of the IGCP
Project 463, 47-72, Ancona.

MURGEANU, G., PATRULIUS D., CONTEScu, L., JiPA, D.,
MiHAILESCU, N., PANIN, N., 1963, The stratigraphy and
sedimentology of the Cretaceous from the inner part of
the bend area of Carpathians. Assoc. Geol. Carp.-Balk.,
Congr. V, 1Il/2, 31-58, Bucuresti.

Neagu, Th., Georgescu, D., 1991, Genus Belemnitella in the
Campanian of Romania. Revue Roumaine de Géologie,
35, 57-74.

PERCH-NIELSEN, K., 1985, Mesozoic calcareous nanno-
fossils. /n: Bolli, H. M., Saunders, J. B., Perch-Nielsen, K.
(eds.), Plankton Stratigraphy, 329-426, Cambridge Univ.
Press, Cambridge.

POSPHICAL, J. J. 1994. Calcareous nannofossils at the
K/T Boundary El Kef, Tunisia: No evidence for stepwise,
gradual or sequential extinctions. Geology, 22, 99-102.
PopovicI-HATZEG, V., 1898, Etude géologique des environs

de Campulung et de Sinaia (Roumanie). Ed. Carré et

Naud, 218 p, Paris. :
PREMOLI SILVA, I., PAGGI, L. & MONECHI, S., 1976, Cretaceous

through Paleocene biostratigraphy of the pelagic

sequence at Gubbio, italy. Mem. Sci. Geol. Ital., 15, 21-

a2

RoMmeIN, A. J. T., 1977, Calcareous nannofossils from the
Cretaceous/Tertiary boundary interval in the Barranco del
Gredero (Caravaca, Prov. Murcia, SE Spain).
Proceedings of the Koninklijke Nederlandse Akademie
ven Wetenschappen Amsterdam, B, 80/4, 256-279.

SissINGH, W., 1977, Biostratigraphy of the Cretaceous
calcareous nannoplankton. Geologie en Mijnbouw, 56,
37-65.

SANDULESCU, M., 1984, Geotectonica Romaniei. Ed. Tehnic,
336 p., Bucuresti.

STEFANESCU, M., 1971, Structura geologica a regiunii dintre
Valea Talea si Valea lalomitei. D.S. Inst. Geol. Rom.,
LVII, 5, 191-218, Bucuresti.

STUR, D., 1860, Bericht Uber die geologische Uberaufnahme
des Wassergebietes der Waag und Neutra. Jahrbuch der
k. k. Geol. Reichanst., 11, 17-149.

SVABENICKA, L., 1995, The stratigraphical correlation of the
Campanian low- and high-latitude calcareous
nannofossils in Southern Moravia (Western Carpathians).
Geologica Carpathica, 46, 5, 297-302.

TocoRJESCU, M., 1963, Etude micropaléontologique des
dépots crétacés supérieurs-paléogénes de Mitoi-region
Laicai. Assoc. Geol. Carp.-Balk., Congr. V, , IIl/2, 15-24,
Bucuresti.

WEZEL, F.C., 1979, The Scaglia Rossa Formation of Central
Italy: results and problems emerging from a regional
study. Ateneo Parnense, Acta Nat., 15, 243-259.

64 GEO-ECO-MARINA, 5-6/2000-2001
National Institute of Marine Geology and Geo-ecology
Proc. Intern. Workshop on "Modem and Ancient Environments and Processes” in Jugur, Romania




	Scanned at 05.04.2009 19-32 (56)
	Scanned at 05.04.2009 19-32 (57)
	Scanned at 05.04.2009 19-32 (58)
	Scanned at 05.04.2009 19-32 (59)
	Scanned at 05.04.2009 19-32 (60)
	Scanned at 05.04.2009 19-32 (61)

