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NEOGENE FROM TRANSYLVANIA DEPRESSION

Gheorghe POPESCU. Mariana MARUNTEANU

Institutul Geologie al Romanicl. str. Caransebes nr. 1, 79678 Bucuresti 32

Sorin FILIPESCU

Universitatea Babeg-Bolyai, str. M. Kogalniceanu nr. 1. 3400 Cluj-Napoca

1. Introduction

The area of the Transylvama Depression began to [unction as a sedimentary basin alter the
Upper Cretaceous alpine tectogenesis. The deposits accumulated in the Senounian-Burdigalian
interval constitute the post-tectogenetic cover, represented by normal marine and bhrackish
epicontinental formations. mostly carbonatic. which alternate with lacustrine continental de-
posits (in the stratigraphic interval between the Senonian and the Lower Oligocene). followed
by mostly terrigene marine and continental lacustrine formations (in the Lower Oligocene-
Lower Miocene interval).

The outlining of the Transylvania Depression took place during the Lower Miocene and it
was linished (in the actual geomorphologic aspect) (Ifig. 1) in the Middle Miocene (Langhian)
concomitantly with the beginning of the active molasse sedimentation.

The sedimentary deposits of the depression lie over two tectonic stages: the first stage con-
sists of fragments of the Dacids and Transvlvanids. and the second one of Senonian-Burdigalian
post-tectonogenetic deposits (Sandulescu. 1984).

The areal distribution of the sedimentary deposits accumulated in the Upper Oligocene and
Lower Miocene is asymmetrical: thicker. mostly marine in the northern and north-eastern part
and thinner. with alternations of marine and continental facies in the north-western, western
and southern part of Transylvania. This distribution suggests the existence of continuous
connections with the outer Carpathians and the Pannonian Depression through the northern
part of the depression. hetween the Ticau-Preluca cevstalline massif to the west and the Rodna
massif to the cast. These connections existed in the Middle and Upper Miocene. as well.

In Transylvania there is a great variability of the lithologic constitution of the Miocene
deposits. Their correlation raised several questions. sonice of them <olved. at least partially, by
the researches carried out in the last decade. ?

2. Lithostratigraphy

The main Neogene formations will be presented further on.
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Iig. 1 — Tectono-structural sketch of the Transylvania Depression (according to Sandulescu, 1984, sim-
plified). 1, Zlatna-Almagu Mare Basin; 2, Brad-Saciramb Basin; 3, Strei-Hateg Basin; 4, F, sections (see
Fig. 7).

2.1. Vima Formation, Lazarescu, 1957, emend. Rusu, 1969
(Upper Rupelian-Lower Burdigalian/Kiscellian-Eggenburgian)

The marine pelitic deposits overlying the Ileanda Formation and overlain by the Somes
Formation constitute a well outlined lithostratigraphic unit in the northern part of Transylvania
(south and south-east of the Preluca crystalline massif). This formation covers the Upper
Rupelian-Lower Burdigalian stratigraphic interval (Popescu, 1972), Kiscellian-Eggenburgian
respectively, if we consider the regional chronostratigraphic scale. The lateral equivalents of
this formation (westwards) are, as follows: Buzag, Valea Almasului, Var, Cuzaplac, Cubles,
Dealu Cotului, Corug and Chechis formations (Rusu, 1989).

The Vima Formation contains rich fossil assemblages especially represented by molluscs,
foraminifers and calcareous nannoplankton. Towards west and south-west, the Vima Formation
passes laterally to detrital marine facies, coarse-grained, beginning with the lower part.
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Fig. 2 — Lithostratigraphic correlation of the late Oligocene and early Miocene of NW Transylvania (after

Rusu, 1989, modified). a, Trilazia szabor level: b, Bolliella navazuelensis level: ¢, Crassoslrea cyathula

level; d, Amusiopecien burdigalensis level; e, Chlamys gigas level: {, glauconitic level: j, Jaslo coceolithic
limestones level; T. Valea Cocii Tuffs.

Such a situation is found at Poiana Blenchii, on the Valea Runcului section where the
lower part of the formation is replaced by the marine detrital facies (Buzag Formation). The
thickness of the formation in sections on the Valea Imoasa (north of the locality of Vima Mare)
and Valea Cocii (west of the locality of Magoaja) has been estimated at 250-300 m.

2.2. Buzas Formation, Dumitrescu, 1957
(Upper Rupelian-Lower Burdigalian/Upper Kiscellian-Eggenburgian)

Detrital, coarse and seldom siliciclastic, more rarely clayey or friable deposits in marine fa-
cies have been separated under the name Buzas Formation. They overlie the lleanda Formation
and are overlain by the Chechig Formation. Their thickness reaches 300-450 m. Cartograph-
ically, this formation can be separated between the meridians of the localities of Solona (to
the west) and Magoaja (to the east). It includes numerous fossil remnants which have been
studied by Hofmann (1887), Rusu (1969, 1972, 1977) and Suraru (1970).

The Buzag Formation can be seen in the Valea Runcului section (west of the locality of
Poiana Blenchii) and on the Dej-Jibou highway in the escarpment on the left side of the
highway, close to the locality of Rus. '

2.3. Valea Almasgului Formation, Raileanu & Saulea, 1955
(Upper Rupelian-Aquitanian/Upper Kiscellian-Eggenburgian)

The coarse siliciclastic deposits (sands, sandstones) in brackish facies with coals, between
the Ileanda and Corus formations, cartographically separated west of the locality of Solona
on the lower course of the Almas Valley, are known as the Valea Almasului Formation. Al-
though it is ::.|ui{,e unitary from the lithologic point of view, it breaks up towards west and south-
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Fig. 3 - Synoptic

table of the main paleontological events in the Neogene from Transylvania.

west into smaller, brackish aud continental lithostratigraphic units. A sketch of the lateral
lithostratigraphic variations has been elaborated by Rusu (1989) (Fig. 2).

2.4. Corus Formation, Hauer & Stache, 1863
(Upper Aquitanian/Eggenburgian)

It is a strong transgressive formation which, on the margins of the sedimentation area, lies
over older formations (e.g. Cublesu Formation in the Coruy quarry. in the Lornitii Hill ov the
Var Formation in the Popesti quarry). In places. the Clorug Formation can conformably lie over
the Dealul Cotului Formation or the Valea Almasului Formation. It consists of white. fine-
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or coarse-grained sands, with a parallel or cross bedding, with intercalations of fossiliferous
carbonatic sandstones or lentiform clayey levels with coals and/or plant remains.

Usually, the Corug Formation contains a rich molluscan fauna (see Raileanu & Negulescu,
1964; Culda, 1972, 1975: Moisescu et al., 1979; Pop, 1993). The distinctive paleontologic
element is represented by the presence of the species, Chlamys gigas SCHLOT., regarded as
index fossil for the homonymous biozone (Moisescu & Popescu, 1980) or as a marker in the
regional correlations (Rusu, 1989).

This formation (with thicknesses between 10 and 40 m) displays a continuous arcal de-
velopment on the north-western border of Transylvania, between Solona and Cluj-Napoca.
The outcrops of the Corug Formation have been mentioned on the Salatruc Valley, south of
Petrogani (Pop, 1993). In the lara "gulf” (at Petrestii de Sus) and in the Bilag Hill (near Alba
Iulia), the Corug Formation occurs in an atypical facies.

2.5. Chechis Formation, Hofmann, 1879

(Upper Aquitanian-Lower Burdigalian/Eggenburgian)

In the north-western sector of the Transylvania Depression, approximately between the
localities of Cluj-Napoca and Glod on the Somes River, the Corug or Buzag formations are
overlain by a packet ol deposits, unitary in lithologic respect, made up of compact clays,
locally siltic, known as the Chechig Formation (with a thickness varying between 20 and 80 m).
Between the localities of Cluj-Napoca and Cristoltel, a glanconitic level can be distinguished
in the base of the formation (Suraru, 1967). It is possible that it can extend also eastwards
because al about the same stratigraphic level, on Valea Cocii (at Magoaja), as well as in the
south-eastern part of the depression (in the base of the Bradet Formation, on the Bradet Valley,
north of the locality ol Persani, FFig. 4) glauconitic sandstones have been found, as well.

The Chechis Formation includes molluscs and a rich foraminiferal assemblage (Popescu,
1975). The best preserved organic remains came from the basin of the Almag and Agrig valleys
and the neighbourhiood of the locality of Corug (at ca 1 km north of the Corug quarry).

The Chechig Formation has been sampled at Corug and in the Feleac quarry, at Coasta Cea
Mare, where the Chechig Clays unconformably overlie the Corug Formation and are overlain
by the Dej Formation (Langhian/Lower Badenian).

In the south of Transylvania, east of the Olt Valley (on the Sebesul de Sus Valley, upstream
the locality with the same name) the crystalline basement is overlain by siltic clays with
rare sandy intercalations, locally strongly micaceous, rich in organic remains (foraminifers),
described as the Sebes Formation (Gheorghian, 1971; Gheorghian & Gheorghian, 1994), a
stratigraphic equivalent to the Chechig Formation. The Sebeg Formation is transgressively
overlain by the Talmaciu Conglomerates (Ilie, 1955). an equivalent to the Ciceu-Giurgesti
Formation in the north of Transylvania.

In the south-easternmost part of the Transylvania Depression, in the Vladeni couloir, on
the Bradet Valley, a packet of compact clays (Bradet Formation, Gheorghian, 1975) crops
out, which starts with a level of glauconitic sandstones rich in fragments of large foraminilers
(Planostegina). This packet, which contains fossil faunas similar to those in the Chechig For-
mation, transgressively overlies the deposits constituted of dark-coloured, laminated clays,
which resemble the Oligo-Miocene Pucioasa-type facies, and are transgressively overlain by the
Persani Conglomerates. The deposits sequence between the Pucioasa facies and the Persani
Conglomerates (I"ig. 1) should be correlated with Chechig and, probably, lower part of the
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Fig. b — Lithostratigraphic correlation of the Middle and Upper Miocene in the western part of the
Transylvania Depression. 1. Dej Tuff; 2, Sugatag Tuffs: Darasca Tuffs; 4, Turda Tuffs; 5, Hadareni Tuffs;
6, Ghirig Tuffs.

Somes Formation.

2.6. Somes Formation, Popescu, 1971
(Burdigalian/Eggenburgian-Ottnangian )

In his paper "Die Tertiarbildungen des Siebenbiirgischen Beckens, II, Neogene Abt.”, Koch
(1900) separated the deposits between the Chechis Formation and the base of the Dej Tuff
under the name Hida Formation. The packet of sediments separated includes a fuvial deltaic
megasequence with scarce fossil remnants and a strongly transgressive, marine sequence that
belongs to a new sedimentation cycle: the lower sequence was named Somes Formation and
the upper one Ciceu-Giurgesti Formation.

The Somes Formation, well exposed between the localities of Magoaja a1 Casei, where
its thickness reaches more than 2500 m, consists of mostly detrital. coarse-grained terrigene
deposits with pelitic intercalations, which become more frequent and then they are prevailing
towards the top of the succession. Excepting the reworked fossil remmants, in the upper part
of the Somes Formation two fossiliferous levels can be distinguished: a lower level with Ostrea
and an upper level with laminated, algal limestones with Hydrobia and ostracods, recognized
also in the Subcarpathians in the same stratigraphic position.

2.7. Ciceu-Giurgesti Formation, Popescu. 1970
(Langhian/Lower Badenian)

The Ciceu-Giurgesti Formation displays a marked transgressive character and it consists of
conglomerates or pebbles in the base and siltic clays with thin intercalations of tuffs or tuffites
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al the upper part.

The beginning of this formation coincides with the opening of the Paratethys towards
the Mediterranean Sea, a moment which coincides with the renewing of the whole Central
Paratethys with marine faunas (Popescu, 1976). The fossiliferous content is rich in the whole
S1UCCession.

The Talmaciu Conglomerates (Ilie, 1955), developed on the northern border of the Fagarag
and Cibin Mts and the Persani Formation (Gheorghian, 1975), situated in the south-castern
part of Transylvania (Bradet-Persani sector), represent lithostratigraphic equivalents to the
(‘icen-Giurgesti Formation.

2.8. Dcj Formation, Popescu, 1970
(Langhian/Lower Badenian)

The Dej Formation (=Complex of the Dej Tufls, Popescu, 1970) is constantly found in the
whole Transylvania Depression and consists of tuffs and tuffites with intercalations of clays
and siltic clays, organogene tuffitic himestones and fossiliferons compact marls in the upper
part ol the succession. On the borders of the Transylvania Depression, probably at the same
stratigraphic level with the compact marls, a packet of algal, bioclastic limestones can be
individualized; it occurs as a continuous belt only on the western border of the depression.
The limestones consist ol thali of Rhodophyceae (Bucur & Filipescu, 1994), foraminifers and
brvozoans, molluses and echinid debris and they can mainly be cartographically separated
(Buha Limestones) in the sector delimited by the Ampor Valley (to the south) and the Ariey
Vallev (to the north).

The base of the Dej Formation coincides. in the whole Carpathian area, with the beginning
ol a strong explosive volcanic activity. Quite often, as one can see also in the Dosului Valley
(east of the locality of Cicen-Giurgesti), in the Dej Formation occur 3-5 ignimbritic levels
(Szakacs et al., 1993) which might be a proof of close eruption centers. There are no precise
indications as regards their location: possible emission centers of the volcanic ashes occur
in the intra-Carpathian area (Magura Ciceului. Oag-Gutai-Tibles volcanic chain, Metaliferi
Mountains) and probably outside the Carpathiaus, too.

2.9. Mives Formation, Popescu. 1972

(Langhian/Badenian)

The Mires Formation comprises the deposits overlying the Dej Formation, which include
the chemical precipitation rocks (Ocna Dejului Member). the Radiolarian Shales and Spiri-
alis Marls. Very often at the upper part of the succession occur intercalations of calcareous
sandstones, Jocally sands, which contain a rich molluscan fauna (Buitur-type faunas).

The clayey shales overlying the chemical precipitation rocks contain numerous fossil rem-
nants represented by siliceous microorganisms (Dumitrica et al., 1975; Dumitricd, 1978) and
calcarcous plankton (foraminifers and nannoplankton). The clays with pteropods or the Spiri-
alis Marls. overlyving the Radiolarian Shales and consisting of siltic clays with rare sand interca-
lations, ave also rich in fossil remnants (foraminifers, calcareous nannoplankton and molluscs).
In the upper part of the Radiolarian Shales and in the upper part of the Spirialis Marls a
tuffitic level (Sugatag Tufl and Darasca Tufl, respectively). usually about 0.52 m thick is inter-
calated. Only in the north of the country, at Sugatag (in Maramures). and west of Zalau (in
the Sylvania "gnlf™) the Sugatag Tuff displays considerable thicknesses. It is to note that the
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two tuffitic levels are found constantly both in the intra-Carpathian and the extra-Carpathian
areas.

The paleontologic content of the Mireg Formation is characterized by the presence of numer-
ous endemic species, typical of the Central Paratethys. Most of the species of Mediterranean
origin, whose penetration is mentioned in the base of the Ciceu-Giurgesti Formation, disappear
in the base of the Mires Formation. The paleontologic element of correlation of these deposits
with those in the Mediterranean Sea is the calcareous nannoplankton which indicates the NNg
Zone.

The transition from the marine Mires Formation to the upper formation, which contains
brackish-type fossils (Dobarca Formation), takes place abruptly without any lithologic changes.
This is one of the reasons for which it is necessary to specify the precise age of the tuffitic
imtercalations considered as marker levels.

The Borga-Turda Tuff (Ciupagea et al., 1970) (Fig. 4) is usually considered as a marker of
the lower boundary of the overlying Dobarca Formation.

2.10. Dobdrca Formalion, Lubenescu, 1951
(Sarmatian)

The alternations of compact. conchoidal clays, within which calcareous. thin. hieroglyphic
sandstones, sands and tuffites are intercalated, have been separated as Dobarca Formation. In
its lower part a level of lenticular gypsum. with a maximum thickness of 3 m, is quite often
found.

The gypsum in the lower part of the Sarmatian has a regional development: it has been
found in some borcholes on the eastern margin of the Pannonian realin (at Caransebes, Zlagnita
borehole) or exposed it the section on the Cavnic Valley, near Baia Mare, where its thickness
exceeds 7 m. as well as in the outer Carpathians.

Numerous calcareous white intercalations (centimetric or subcentimetric) or laminated
clayey shales. rich in siliceous microfossils (diatoms and silicoflageliates). are often found in
the middle of the Dobarca Formation (Upper Volhvman-Upper Basarabian).

The thickness ol this formation increases progressively from the borders of the Transylvania
Depression (300 m on the Rodului Valley, near Apoldu de Sus or Steaza Valley, at Rasinari)
toward its center (more than 1000 m).

The deposits forming the Dobarca Formation are poor in fossil traces: they have been
mentioned mostly on the border of the depression.

In the Iris quarry in the Colina Hill (north-east of Cluj-Napoca. in the left side of the
Chintau Valley) occurs a rich foraminiferal assemblage (Gabos et al., 1985), typical of the Up-
per Volhvnian and Lower Basarabian (with Varidentella. Porosononion and Elphidium beside
ostracods from the genera Argidloceia and Candona and statholits of Mysidac). A rich micro-
fauna has been also mentioned and illustrated from the Steaza Valley (Gheorghian, 1972) and
Rodului Valley (Gheorghian, 1975).

9.11. Feleac Formation, Koch. 1834
(Sarmatian)

In the north-west of Transylvania (in the surroundings of the town of ('luj-Napoca and of
the Tara "gulf™) there is a heterochronous, mostly detrital (sands, sandstones, conglomerates,
pebbles and more rarely argillaceous intercalations), transgressive formation named the Feleac
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Formation. This is intercalated in the Bobarca Formation and it could be considered a member
of it. This formation is characterized by the sands with reniform or convolute concretions known
as "trovants”.

In the section in the Colina Hill (Iris quarry), the Feleac Formation lies over the Volhynian-
Lower Basarabian argillaceous deposits, containing tuffitic intercalations.

2.12. Lopadea Formalion, Lubenescu, 1977
(Pannonian)

The Lopadea Formation, transgressively overlying the Dobarca Formation, is made up of
clayey deposits in the base and sandy deposits in the upper part. The type profile is in the
neighbourhood of the locality of Lopadea Veche, on the Lopadea Valley (north-west of the
town of Aiud). The samples collected from the lower part of the formation, on the Lopadea
Valley, nearby the locality of Mirasldu, contain a rich ostracod assemblage (Olteanu, 1995, in
Popescu & Olteanu MS): Amplocypris abeissa (RSs.), A. recta (RsS.). Plannonocypris auric-
wlata (RSS.), Lincocypris trapezoidea (ZALANY), [lemicytheria josephinae IKOLL., Caspiocypris
pontica SOKAC, Cyprideis pannonicum OLTEANU. This assemblage is typical of the Upper
Pannonian. It is to note that no species is exclusively Pontian, but some of the taxa occurring
in the Pannonian and surviving till the Pontian.

Within the same stratigraphic section occurs a rich molluscan fauna (Lubenescu, 1977) with
Congeria firmocarinata PArp., (. martonfii LOR., C. banatica, R. HOERNES, Limnocardium
undatum RSS., L. cckust GORJ. & KR., L. asperocostatum GORJ. & Kk., L. tuberosum, JEK.,
Melanopsis fossilis (MARTINU & GMELIN), M. constricta HANDM., M. vindobonensis FUCHS,
M. pygmaeca HOERN., Velulinopsis velutina (DESH.). Undulotheca pancici (BRUS.) as well as
reworked specimens from the Langhian and Sarmatian deposits. In the southern part of the
Transylvania Depression synchronous deposits have been described under the name Sacadate
Formation or Gusterita Formation or Valea Rodului Formation (Lubenescu. 1981).

2.13. Vingard Formation, Lubenescu, 1981
(Upper Pannonian)

The Lopadea Formation is transgressively overlain by a packet of mostly detrital deposits,
about 30-40 m thick. In some places. on the south-western margin of the Transylvania Depres-
sion (e.g. Raposu Hill, nearby the localily of Vingrad), these deposits contain a rich molluscan
fauna represented by Congeria subglobosa longitcsta PApP., C. ungulacaprae (MUENSTER),
Eolymnium atavus (PARTSCH) and Melanopsis vindobonensis Fucus. This fauna points to
the uppermost Pannonian to Pontian.

3. Evolution of the Fossil Assemblages

The succession of the fossil assemblages in the Transylvania Depression shows some pecu-
liarities in relation to the global evolution, induced by the regional tectonic and paleogeographic
evolution.

After the separation of the northern area of the Tethys, the so-called Eo-Paratethys, in
the Lower Oligocene. the evolution of the fossil assemblages has a different development in
comparison with that of the Mediterranean assemblages.
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The isolation of the Paratethys led to the extinction of the marine faunas and the occurrence
of endemic faunas. During the evolution process moments of re-establishing of the connections
with the marine sedimentation areas existed, which determined the renewing of the faunas.
Two such moments are known in the faunal evolution in the Paratethys: the first one occurred
in the Upper Rupelian (Kiscellian), which continued with small interruptions till the Lower
Burdigalian (/Ottnangian), and the second at the base of the Langhian.

After the appearance of the Solenovian-type endemic faunas (Rusu, 1988) in the Lower
Oligocene, the first return of the Tethys-type marine faunas is recorded in the Upper Rupelian.
Thus, in the base of the Vima Formation (Upper Rupelian-Chattian) there is a foraminiferal as-
semblage, named " Kiscell-type” (Popescu & Iva, 1971; Popescu, 1975), which contains Mediter-
ranean faunas. The Kiscell-type foraminiferal faunas were compared with the Mediterranean
ones by Poignant & Sztrakos (1986) who concluded, due to numerous common elements, that
at this stratigraphic interval communications between the Tethys and the Paratethys existed.
Among the benthonic foraminifers common in Spain and Hungary, also occurring in Tran-
sylvania, mention should be made of: Alabamina budensis (HANTK.), Almaena hieroglyph-
ica SIGAL, Allomorphina macrostoma KARRER, Amphicoryna tunicata (HANTK.) , Bolivina
nobilis HANTK ., Latibolivina reticulata (HANTK.), Cyclammina (Reticulophragmium) rotundi-
dorsata (HANTK.), C. (Reticulophragmium) acutidorsata (HANTK.), Cylindroclavulina rudis-
losta (HANTK.), Ellipsoglandulina vasharhelyii (HANTK.), Globocassidulina globosa (HANTK.),
Fursenkoina halkyardi (CUSH.), Lenticulina arcuatostriata (HANTK.), L. princeps (RSS.), Ori-
dorsalis umbonatum (RsS.). Palmula budensis (HANTK.), Planularia kubinyii (HANTK.), Tri-
taxia haerigensis (CUSH.), T. kruhelensis (WoICZIK), T. szaboi (HANTK.), Unicosiphonia
zsigmondyii (HANTK.), Uvigerina hantkeni CusH. & Ebw., Vaginulinopsis pseudodecorata
(HAGN.).

Significant changes in the fossil assemblages took place during the Lower Miocene (in the
Corug Formation and more obviously in the Chechis Formation) when the Mediterranean
elements were more scarce. The lack of the low latitude planktonic foraminifers is worth
mentioning.

As a consequence of the break of the connections between the Central Paratethys and the
Mediterranean, at the level of the Someg Formation (Transylvania) and Doftana Molasse (Sub-
carpathians). the marine faunas are replaced by brackish or fresh-water ones. The connection
with the Tethys was brutally re-established at the level of the Ciceu-Giurgesti Formation (basal
Langhian) when the marine faunas occur again. They reach their maximum proliferation in
the Upper Langhian (see the well-known fossiliferous sites at Lapugiu de Sus and Cogtel, whose
foraminiferal assemblages were described by Neugeboren (1851-1856) and Karrer (1868).

At the base of the Serravallian (Kossovian) a new biotic threshold occurs close to the base
of the Ny Zone ol planktonic foraminifers or to the boundary between the NNs and NNg
nannoplankton zones. At this moment, the Mediterranean-type fauna disappeared and a new
marine assemblage (with endemic clements) with boreal influences (Dumitrica et al., 1975;
Dumitrica. 1978) occurred. The correlation based on nannoplankton (NNg) indicates that the
subsequent marine deposits are equivalents to the Lower Serravallian.

Finally, at the end of the Kossovian and the beginning of the Sarmatian (base of NNz
Zone) the marine faunas disappeared and the endemic brackish faunas occurred and prolifer-
ated. In the Upper Basarabian, close to the boundary with the Chersonian, the degradation
of the marine environment exceeded the survival limit of the foraminifers and. consequently,
they disappeared entirely (at least in Transylvania). The faunas which survived this new biotic
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threshold are represented by endemic molluscs. It is to note that in the post-Sarmatian deposits
outside the Carpathians there were found levels of calcareous nannoplankton very significant
for detailed stratigraphic correlations between Tethys and Paratethys (Marunteanu, 1991).
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Fig. 7 - General legend of the geological columns
and sections: 1, Quaternary deposits (a ~ shidings: b
- alluvia; ¢ - soil); 2, shales; 3, clays: 4, siltic clays: 5,
sands; 6, sands with gritty concretions ("trovants™);
7, sandstones; 8, slumpings; 9 a, conglomerates; 9
b, gravels; 10, limestones, calcarenites, oolitic lime-
stones; 11, chemical precipitation marly-limestones;
12, gypsum; 13, tuffs, tuffites.
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Fig. 8 - Cristoltel Valley section.
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4. Description of the sections.

The sections which will be presented further on include Vima Formation (the upper part),
Corug Formation, Chechig Formation, Ciceu-Giurgesti Formation, Dej Formation, Mireg For-
mation, Lopadea Formation and Sebey Formation (Fig. 6).

4. 1. Cristollcl section (Chechis Formation)
(Upper Aquitanian-basal Burdigalian/Eggenburgian) (Fig. 8)

This section is situated 8 km east-south-east of Surduc, upstream the Cristoltel Valley, at
the end of the Cristoliel locality. Up here, on both sides of the valley, deposits belonging to
the Valea Almasului Formation are to be found. The immediately suprajacent deposits (about
10 m thick), which belong to the Corus Formation, are overlain by a recent sliding, followed
by the exposure of the lower part of the Chechig Formation, represented by (Fig. 8):

- 1.5 m siltic clays with glauconite,

-3 m compact siltic clays,

- 5 m grey-bluish, compact clays.

The Corug Formation is cropping out in the right side of the valley, close to the access
gallery in the “Cristoltel” coal mine. Here, Rusu (1975) found the level with Chlamys gigas
SCHLOT.. representing the easterninost place where the Corug Formation can be recognized.

The micropaleontologic content of the samples collected from the basal part of the Chechis
Formation is quite poor as compared to the samples collected from the same level in other
places. Ammodiscus sp., Cyclammina cancellata BRADY, C. (Reticulophragmium) acutidorsa-
tum (HANTK.), Lenticulina calcar (LINNE), Lenticulina spp., bryozoan Batopora rosula Rss.,
spicules of sponges have been recognized.

The nannoplankton assemblages are constituted of: Coccolithus pelagicus (WALLICH), Dis-
coaster druggii BRam. & WiLcoX., D. deflandrei BRAM. & RIEDEL, Cyclocargolithus abisec-
tus (MULLER). Helicosphaera intermedia MARTINI, H. mediterranea MULLER, H. paleocarter:
Tureov., Reticulofencstra pseudoumbilica (GARTNER), Sphaenolithus moriformis (BRONN.
& STRAD.). This assemblage belongs to the Discoaster druggii Zone, NN, (Martini, 1971),
Sphacnolithus dissimilis Subzone NNy, (Marunteanu, 1992).

4. 2. Valea Runcului section (the top of the Vima Formation)
(Upper Aquitanian/Eggenburgian)

The marine calcarcous sandstones belongings to the Buzas Formation are overlain by siltic
clays with glauconite belonging to the Vima Iormation. The samples collected from the pelitic
facies of the Vima Formation are poor in foraminifers and nannoplankton. Foraminifers are rep-
resented by: Spirorutilis carinata (D'ORB.), Saccammina sp.. Cyclammina cancellata BRADY,
C. praccancellata NoLOSH., Bathysiphon sp., Amphicoryna sp., Nonion sp., Uvigerina cf.,
U. hantkeni (Cusu. & Epw.), Plectofrondicularia cf. P. striata (HANKT.), Hemirobulina
hantkeni (BANDY). Stilostomella sp., Lenticulina sp. The calcareous nannoplankton, poor
in species and individuals. is represented by: Coccolithus pelagicus (WALLICH ), Discoaster
deflandrei BRAM. & RIEDEL, Reticulofenestra pscudoumblica (GARTNER), Helicosphaera in-
termedia NARTINL, H. cuphratis HAQ., Pontosphaera multipora (IKAMPTNER), Sphaenolithus
moriformis (BRON. & STRAD.). Due to the presence of the species R. pseudoumbilica, this
can be assigned to the NNy Zone, namely in its lower part (NN,,).
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Glauconite grains were found in all the samples collected, which quantitatively decrease
towards the upper part of the section.

4. 8. Valea Dosului section (east of the Ciceu-Ginrgesti locality)
(Langhian/Lower Badenian)

At about 1 km east of the Ciceu-Giurgesti locality, on the Dosului Valley, there is one of
the most interesting exposures, where the Ciceu-Giurgesti and the Dej Formations crop out.
The subjacent Somes Formation on the Dosului Valley is covered by the alluvial fan; it can be
seen on a ravine situated to the east.

The Ciceu-Giurgesti Formation consists of two lithological sequences. The lower one is
represented by a 4-5 m thick bank of weakly cemented polygenic gravels with well processed
pebbles enclosed in a sandy-clayey matrix. In this matvix the first paleontological elements
indicating the beginning of the great marine Mediterrancan invasion in the base of the Middle
Miocene occur.

The upper sequence, approximately 12 m thick, consists of well stratified grey-blackish
clays with 6-7 tuffite intercalations.

The foraminiferal content of the Ciceu-Giurgesti Formation is represented by rich assem-
blages belonging to the Ng Zone, namely: Globigerinoides triloba (RSS.) and C'andorbulina
glomerosa (BLow.). The calcareous nannoplankton (Gheta & Popescn. 1975) characterizes
the NNs Zone with: Coccolithus pelagicus (WALL.), Cycloargolithus abiscctus (MULLER), Retic-
ulofenestra pseudoumbilicus (GARTNER), Calcidiscus leptoporus (MURRAY & BLak.). Cy-
clolithella annula (COHEN), Pontosphaera multipora (KAMPTNER), Holodiscolithus macroporus
(DEFL.), Helicosphaera kamptneri HAY & MONLER, Sphaenolithus heteromorphus DEFL., .
moriformis (BRONN. & STRAD.), Discoaster ezilis MATR. & BRAM., D. variabilis MART.
& BRAML.

The suprajacent Dej Formation, 120 m thick, begins with a 5 m thick bank of ignimbrites
with lithic elements, being overlain by more or less regular alternations of tuffs, tuffites, clays,
marls, and calcareous, hard sandstones. Organogenic limestone and siltic marl interbeds rich
in foraminifers typical of the Ng Zone occur towards the median part of the [ormation.

The last clay levels from the top of the Dej Formation contain a foraminiferal microfauna
typical of the Uvigerina asperula Zone (Ng/Nyy Zone with Globorotalia pracfohsi-G. periph-

croacula).
' In this section, selected as stratotype for the Ciceu-Giurgesti and Dej Formations, the Ocna
Dejului Member from the base of the Mires Formation also crops out, but discontinuously.

Fragments of the ”Spirialis marls” (Kossovian) with velapertines are to be found at 50~
100 i laterally in the slidings over the chemical precipitation deposits.

It is worth mentioning that the petrographic studies on the intercalations of volcanic de-
posits pointed out the existence of at least five ignimbrite levels (Szakacs ct al., 1993 MS). Of
these. the level in the base of the Dej Formation is the best outlined.

/. 4. Valea Slatinei section, west of Dej
(Late Langhian) (Fig. 9)

On the outskirts of the Dej locality, towards the Condor locality on Slatina Valley the
upper part of the Dej Formation and the lower part of the Mireg Formation, the Ocna Dejului
Member respectively, crop out.
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Fig. 9 - Slatina Valley section.

The terminal part of the Dej Formation is represented by clay deposits with tuffite interbeds
(610 m) containing foraminifer microfaunas typical of the Uvigerina asperula Zone. One
should mention that here, in addition to the index species, the first specimens of Globorotalia
peripheroacula-(i. pracfohsi (the base of the Ny planktonic foraminifer Zone) occur. Gradings
to breccias with rare gypsum intercalations which constitute the Ocna Dejului Member (8-
L0 m thick) can be [urther noticed. South-east of the Slatina Val ley the chemical precipitation
deposits of the Ocna Dejului Member, represented by sedimentary breccias and salt, reach
500 m or more in the vicinity of the Gherla locality, The next lithostratigraphic terms of
the Mires Formation are covered by land slidings on the Slatina Valley (radiolarian schists
and Spirialis marls). These deposits include fragments of Spirialis marls rich in specimens of
Velapertina indigena (Lvcz.) and Globigerina tarchanensis SUBB. & CHUTZ. (Kossovian) as
well as in calcarcous nannoplankton characteristic of the NNg Zone.

4. 5. Corug quarry section, Lorniti Hill
(Upper Aqguitanian/Eggenburgian)

he Corug Formation is exposed in several outcrops at C'orus, on the left bank of the
Seaca Valley. It overlies transgressively red argillitic deposits (C'uzaplac Formation) and begins
with a 2 m baunk of fine, limonitic sands containing marine faunas (cardiids, lutrariids and
psamimoDbiids), followed by 6 m of coarse, quartz sands. in places with cross-bedding, containing
numerous fragments (soft pebbles) of clavs or hrownish clay interbeds with plant remains. Of

these intercalations. Givulescu (1970) described an Aquitanian paleoflora in an outcrop near
Corus.
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The level with plant traces is overlain by fine, locally coarse sands showing cross-bedding
(2 m). which contain 2-3 levels ol hard, calcareous limestones, very rich in molluscs and, very
ravely, foraminifer faunas (Iva, 1971). The most frequent molluscs are as follows: Glycymeres
fichteli (DESH.), (. pilosus (L.), Arca fichteli (DESH.), Chlamys gigas (SCHLOT.), Calista lila-
cinoides SCHAF., Lacvicardium kiibecki (HAUER). Turritella tevebralis LMX.. T. vermicularts
BROC., Dentalium sexangulum SCHROETER (Suraru, in Marinescu, ed., 1972, p. 37).

The famous fossil site at Corus is situated in the right side of the Seaca Valley, opposite
the quarry, in the Ganag Hill, in the place called "La Blidu{”. Here the most diverse and best
preserved molluse faunas have been found (Raileanu & Negulescu, 1964).

The sands with fossil sandstone interbeds are overlain by siltic clays devoid of fauna (10-
15 m) and transgressively overlain by the Chechig Formation (clays) exposed northwards {ca.
1.000 m) on the Seaca Valley (Fig. 10). Here, the richest, most diverse, and best preserved
foraminiferal assemblages from the whole outcropping area of the formation are to be found
(Popescu, 1975). As regards the calcareous nannoplankton content, the assemblages indicate
the NN, Zone (upper part).

Feleac Fm.

| )

-I-Z-7| Cuzaplac Fm,

Fig. 10 - Lithological colmnn at Corus, Lorniti Hill.
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4. 6. Popesti quarry section, west of the Popesti locality, in the right side of the Seaca
Valley
(Langhian/Lower Badenian) (Fig. 11)

The section is situated in the southern extremity of the quarry. Fine, kaolinitic sands crop
out along 4; 5 m in the base, being overlain by a sandstone bank with a red altered surface
belonging to the Var Formation. The Var Formation is unconformably overlain by the Dej
Formation which heve consists, in stratigraphic succession, of: 4 m of medium-grained gravels:
2 m ol sands with clay intercalations: 2 m of white sand; 3-5 m of blackish, siltic clays,
very rich in organic remains, in which slumpings are locally to be found; 810 m of prevail-
ingly sandy deposits, rich in faunas. The level with slumpings provided a rich foraminiferal
assemblage (Amphistegina lessonit D’ORB.. A. bohdanowiczi BLEDA, A. mammilla (FiCHr.
& Motr), Amphicoryna spp., Candorbulina glomerosa (Botw.), C. universa JEDL., Cylin-
droclavulina rudis (COSTA), Elphidium crispum (L.), E. flexuosum (D’ORB.), (lobigerinoides
triloba (RsS.), (/. subsacculifer Crra, PREMOLL & RossI, Narveriella victoriensis (Cusu.).
Lenticulina clypciformis (D'ORB.), L. vortex (FICHTEL & MOLL), L. formosa (CusH.). Lamar-
ckina erinacea (NARRER), Marginuling hirsuta D°ORB., Hemivobulina hantkeni (BANDY).
Planularia awris DEFR.. P. ostravicnsis VAs.. Planopulvinulina granulosa (IKARRER). Planos-
legina costata (D'ORB.), Psammolinguluina papilosa (NEUG.), Unigerina pygmoides PAPP &
TURN., U. macrocarinala (P. & T.. etce.).
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Fig. 11 - Popesti quarry section.
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The calcareous nannoplankton assemblage furnished by the pelitic intercalations is repre-
sented by: Brarudosphaera bigeolwii (GIAN & BRAARUS), Calcidiscus leptoporus (MURRAY &
BLocKk.), C. macintyrei (BUKRY & BraML.), Coceolithus pelagicus (WALLICH). C. miopelag-
icus BUKRY, Discoaster exilis MARTINI & BRrRAML., D. formosus MARTINI & WORSLEY, D.
masicus STRAD., D. variabilis MARTINI & BRAML., Helicosphaera kampineri HAYy & MOHL.,
1. stelis Tneov., H. wallichii (LONMAN), Reticulofenestra pseudoumbilica (GARTNER), Cy-
clocargolithus floridanus (ROTIL.), Coronocyclus nitescens (IKAMPTNER), Sphaenolithus hel-
eromorphus DEFL., S. moriformis (BRON. & STRAD.), Cyclolithella annula (STRAD.), Pon-
tosphaera multipora (ICAMPT.). The assemblage is completed with the first occurrences of the
species Triquetrorhabdulus rugosus BRaM. & WILC. in the samples collected from the upper
part of the section, which could mark the terminal part of the NNj Zone.

4.6 a. The outerop downsticam Popesti
(Langhian/Lower Badenian)

At kilometer 3 + 800 on the way to Cluj-Napoca, sands crop out on the left margin ol the
road, which are locally argillaceous with intercalations of grey-bluish compact clays belonging
to the Dej Formation. They are very rich in globigerinas typical of the Ng zone (=Candorbulina
universa/Globorotalia bykovae Zone). Here benthonic foraminifers are rare. The calcarcous
nannoplankton is identical to the one mentioned in the upper part of the Popesti section.

4. 7. Iris quarry (Colina Hill) in the left side of the Chintau Valley
(Sarmatian)

Two quarries for the exploitation of clays are to be found in the Colina Hill. The first
one exposes grey-bluish siltic clays with fine, pellicular white intercalations of millimetric beds
consisting of calcium carbonate. This lower sequence is over 15 cm thick; there follows a
packet of white tufls consisting of an 1.7-2 m thick principal tuff overlying some other 5-6
centimetric tuffite intercalations. The outcrop ends with clays (4-10 m thick). Above it, sands
with spheroidal or reniform sandstone intergrowths (calcareous concretions) crop out, probably
transgressively, which are typical of the Ieleac Formation.

The second quarry, situated 500 m west of the first one, is similar. There is a larger outcrop
here, which reaches 40 m in height and 200 m in width. The succession in the first quarry is
easily recognizable; 15 m of compact clay beds in the base are followed by a tuffitic complex
consisting of a 3 m thick principal intercalation, overlying another 6-7 tuffitic levels that reach
20-25 cm.

The tuffitic complex is overlain by an over 15 m thick clay packet, which is in its turn
transgressively overlain by the Feleac Formation.

The microfauna encountered below or between the tuffite intercalations (Gabos et al.,
1985) makes up an assemblage typical of the Sarmatian (Upper Volhynian-Lower Basara-
bian). It contains: Sinuloculina consobrina (D’ORB.), Varidentella sarmatica (KARRER), V.
reussi (BoGD.), Articularia articulinoides (GERKE). Articulina problema BoGD., Nonion boy-
danowic=i VOLOSH., Porosononion martkobi (BOGD.), P. subgranosum (EGGER), Elphidium
aculeatum (D'ORB.), E. reginum (D'ORB.), Ammonia sp., etc., mysid [(Sarmysis sarmaticus
(KHAL)] statoliths. It is worth noting that south-east of Cluj-Napoca, round the Sandulesti
locality, the same stratigraphic level includes clay shales containing numerous organic remains
of siliceous microfossils (silicoflagellates and ebridians similar to the famous assemblages at
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Carand, Zarand basin, on the eastern border of the Pannonian Realm) or from the Getic De-
pression, or from Dobrogea (Dumitrici, 1974). Their co-occurrence with mysid statoliths 1q
related with the opening of the Paratethys towards the northern seas (Dumitricd et al., 1975).
Mysid statoliths are accompanied also by a diatoms assemblage characteristic of the cold wa-
ters (Pestra, 1995, MS), of which we mention the species ('oscinodiscus marginatus EHR., and
Bidulphia aurila (LYNGBYE) BRABISSON & GODEY. The new paleontological data support
the hypothesis of the penetration of some waters of boreal type in the Paratethys at this
stratigraphic level.

Dej Formation
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Fig. 12 - Feleac quarry section. Fig. 13 - Cheia quarry section,

4. 8. Feleac quarry, south-east of Cluj-Napoca in the place called "Coasta cea Mare”
(Aquitanian-Burdigalian-Langhian/Eggenburgian-Ottnangian-Badenian)

South-east of C'luj-Napoca one of the most important sand quarries of the city is situated,
where the white sands of the C'orug Formation are being worked. The Corus Formation, the
Chechig Formation and the Dej Formation crop out in this quarry (fig. 12).

183-20 m of white sands are exposed in the quarry, in which there occur 2-3 fossiliferous
sandstone interbeds ((hlamys gigas level) which are as rich in fossil remains as in the Corus
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quarry. The sands are transgressively overlain by greyish, blackish siltic clays with foraminifers
representing the C'hechig Formation (4-5 m). In the upper part of the quarry there are greyish-
bluish (when fresh) or whitish (altered) marls with tufl and tuffite interbeds belonging to the
Dej Formation (Langhian). The last packet of deposits is also transgressive; it is very rich in
fossils (globigerinas typical of the Ng Zone and the calcareous nannoplankton, NNs Zone).

4. 9. The Outerop at Copdceni, on the highway (E 15) between Cluj-Napoca and Turda
(Kossovian)

Between the Tureni and Copéceni localities, at 1.8 km from Copaceni, in the left side of
the road. whitish, tuffitic marls, locally with tufl intercalations (Mires Formation) crop out,
which contain a fauna rich in foraminifers ( Velaperiina Zone, equivalent to the Nyg_;; Zone)
and nannoplankton (NNg Zone). Foraminilers are represented by numerous benthonic species
(Glandulina laevigata (D’ORB.), Reliculophragmium crassum (Rss.), Haplophragmoides sp.,
Sphaeoridina variabilis Rss., Melonis pompilioides (F.& M.), Cibicidoides crassiseptatus (LUCZ.),
Velapertina indigena (LUCZ.), Globigerina tarchanensis (SUBB. & CHUTZ.) (mentioned in
the order of their frequency) as well as numerous specimens of representatives of the genus
Spiratella.

4. 10. Cheia quarry north of the Cheia locality
(Late Langhian-Kossovian) (Iig. 13)

The quarry is still in use, which determines the frequent changes in its morphology. In
the south-western part of the quarry there is an exposure (with high preservation probability)
in which the deposits overlying the gypsum (the Ocna Dejului Member, base of the Mires
Formation) crop oult.

The gyvpsum (over 20 m thick) is overlain by a 0.3-1 m thick lense-shaped level of chemical
precipitation vacuolar limestones. The vacuoles are sometimes filled with gypsum and locally
celestite or baryte crystals (more frequent in some sectors, as in the vicinity of the Turen
and Sandulesti localities). Lithostratigraphically the limestones belong to the Ocna Dejului
Member.

The limestones are overlain by argillitic. locally siltic shales containing numerous secondary
gypsum crystals, in which radiolaria, silicoflagellates and diatoms. more rarely foraminifers,
occur. There are numerous centimetric tuffitic intercalations in the shales; a thick one (60 cm)
occurs in the upper part. The samples collected from the upper part of the outcrop are
vich in foraminifers ( Velapertina Zone), the benthonic ones prevailing (Caucasina, Bolivina,
Sphaeroidina, Glandulina and a few milliolids).

The calcareous nannoplankton assemblages exhibit some peculiarities such as: the abun-
dant presence of the species Calcidiscus pataecus; the lack of the discoasterids; the excessive
development of the species Calcidiscus leptoporus and C. macintyrei; the existence of some C.
leptoporus morphotypes in which the modifications manifest in the morphology of the central
part (that may be loose or covered by calcitic crystallites ordered in sieves, bars or crosses).
Although it does not contain calcareous nannoplankton typical of a certain Zone, We suppose
that this assemblage belongs to the NNg Zone.
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4. 11. Valea Lopadei section, at Mirasldu, 6 km north of the Aiund town

(Pannonian)

Along the Lopadea Valley (towards the Lopadea Veche locality) there is an outcrop (8 m
high) in the right side, near the Miraslau locality, in which grey-bluish siltic clays are exposed
(locally containing clayey elements due to the slumpings). These contain numerous organic
remains consisting of molluscs (Lubenescu & Lubenescu, 1977) and ostracods (Olteanu, 1995,
MS) of Pannonian age.

4. 11 a. Valea Buhii section, south of Lopadea Veche

(Langhian)

At the upper part of the Dej Formation, a body of algal bioclastic limestones can be indi-
vidualized. These are mentioned in some other zones of the country. too. The limestones have
been reported on the eastern border of the Pannonian Realm (Caransebeg, Bega, Baia Mare
Basins), on the western margin of the Transylvania Depression as well as in some connected
basins (e.g. Lower Strei Basin). This calcareous body is best outlined on the western margin
of the Transylvania Depression, between the Ampoi Valley (to the south) and the Aries Valley
(to the north). This was named the Buha Limestones, after the name of the valley in which
they are very well exposed.

On the Buha Valley. left tributary of the Lopadea Valley, a paleorelief consisting of Jurassic
ophiolites is transgressively overlain by conglomerates and sands in the base (well exposed
west of this section, close to the Rachis locality, which are covered by 35-40 m of calcareous
deposits with Lithothamnium marl and calcareous tuffite mtercalations; a level of tuffs or
tuffitic marls rich in foraminifers is constantly lying above. The limestones consist mainly of
Rhodophycace thalli (Bucur & Filipescu, 1994) in addition to foraminifers and molluscs. A
level with amphisteginas [(A. bohdanowiczi BIEDA, A. mammilla (FICHTEL & MoLL)] and
planosteginas [P. costala (D'ORB.)] has been found in the base, besides which there are also
planktonic and benthonic foraminifers typical of the upper Lagenidae zone.

The section on the Buha Valley also reveals an intraformational angular discordance, prob-
ably generated by the tectonic (compression) movements during the Langhian.

4. 12. Valea Rodului section west of the Apoldu de Sus locality

(Kossovian, Sarmatian)

On the Rod Valley, 700 m upstream from the Apoldu de Sus locality, Gheorghian (1975)
describes a section in which deposits belonging to the upper part of the Kossovian and Sarma-
tian are exposed. Here bluish-purple siltic clays belonging to the Mires Formation (250-300 m
thick) crop out. They contain a rich foraminifer fauna [Pavonitina styriaca SCHUB., Siphotertu-
laria inopinata LUcz.. S. concara (IKARRER). Valvulineria complanata (D’ORB.), Velapertina
indigena (LUCZ.), Uvigerina bellicostata (LUCZ.)] as well as Spiratella specimens.

The Kossovian deposits are overlain by clay deposits in which Anomalinoides dividens
Lucz.. Articulina problema BoGD.. Glabratella imperaioria (D'ORB.). Elphidium aculeatum
(D’ORB.) have been reported (in the Lower Sarmatian). A similar assemblage in which
mysid statoliths occur (Sarmysis sarmaticus CHAL.), considered to belong to the Upper Vol-
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hynian/Lower Basarabian, has been recorded in the immediately suprajacent deposits.

4. 13. Valea Streaza section, south-west of Sibiu
(Kossovian, Sarmatian)

The section was also presented by Doina Gheorghian in 1972, at the 5th Meeting of the
Working-Group for the Paratethys (Marinescu, ed., 1972, p. 50). The Streaza Valley is situated
in the immediate vicinity of the Rasinari locality (12 km south-west of Sibiu).

The crystalline basement, after a likely tectonic contact, is overlain by argillaceous, siltic
deposits with carbonized plant traces, containing a typical Kossovian foraminiferal assem-
blage: Martinottiella communis (D’ORB.), Quinqueloculina akneriana (D’ORB.), Sigmotilinita
tenuis (Cz3z.), Sphaeroidina variabilis RSS., Pulleina bulloides D’ORB., Reussella spinulosa
(Rss.), Globigerina tarchanensis SUBB. & CHUTZ. In addition to this assemblage, there
are numerous Spiratella specimens. The stratigraphic succession continues with grey blackish
clays with siltic interbeds containing Anomalinoides dividens Lucz (Lower Volhynian) and
bluish-purple siltic clays with Sinuloculuina consobrina (D’ORB.), Varidentella reusst BOGD.,
Articulina problema BOGD., Bolivina sp., Glabratella imperatoria (D’ORB.), Elphidium ac-
uleatum (D'ORB.), E. antoninum (D’ORB.), E. reginum (D’ORB.) (Upper Volhynian). The
fine suprajacent argillitic deposits with white laminas consisting of calcium carbonate crystals
("banded clays”) and tuffitic levels already contain numerous paleontological elements that
indicate the Upper Volhynian-Basarabian.

The next deposits (probably separated by a fault) are represented also by siltic clays with
sandstone intercalations that contain Pannonian ostracods (Olteanu, personal information).

4. 14. Sebesul de Sus section, situated upstream from the Sebesul de Sus locality
(Burdigalian/Eggenburgian)

On the Moasa Valley the crystalline deposits of the Carpathian basement are transgres-
sively overlain by breccias consisting of elements from the crystalline basement enclosed in a
clay, siltic matrix (3-4 m) followed by clays, siltic clays with centimetric sandstone or sand
interbeds. The fine argillaceous deposits were separated by Gheorghian (1971) under the name
of the Sebes Formation. Here Gheorghian reports a very rich foraminiferal assemblage. The
samples collected from the base of this formation include Globigerina otinangensis ROGL.,
G. ciperoensis BOLL1, G. praebulloides BLOW, Globigerinoides primordius BLOW, G. triloba
(Rss.), G. irregularis LE RoY, Globigerinella cf. G. obesa (BOLLI), Paragloborotalia semivera
(HORN.), Spirorutilis carinatus (D'ORB.), Lenticulina sp., Amphicoryna sp., Marginuluina
dingdeni DaAM. & REINH., Siphonina reticulata C23z., Reussella sp., Uvigerina cf. U. farinosa
HANTK., Uvigerina posthantkeni PApP & TURN., Pappina cf. P. bononiensis (FORNASINI) as
well as numerous reworkings from the Eocene deposits ( Nummulites, Discocydinas, Operculina,
etc.). The nannoplankton studies indicated the NNy, Zone (Lower Burdigalian).
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INSTRUCTIUNI PENTRU AUTORI

ROMANIAN JOURNAL OF STRATIGRAPHY publicda
contributii stiintifice originale referitoare la acest dome-
niu.

Vor fi acceptate numai lucririle care prezinta concis
si clar informatii noi.  Maunuscrisul va i supus lecturii
critice a unnia sau mai multor specialigti; dupd a dona
revizie nesatisficitoare din partea autorilor va fi respins
definitiv 5i nu va fi inapoiat.

Manuscrisele trebuie prezentate, de reguld, in englezi
sau francezid; cele prezentate in limba romani trebuic si
fie insotite de un rezumat. in englezd sau francezi, de
maximum 10 % din volumul manuserisului.

Lucririle trebuie depuse, in dond exemplare, la secre-
tariatul Comitetnlui de redactie, inclusiv ilustratiile in
original. Manuscrisul trebuie si cuprindi: textul (cu o
pagind de titlu, care este si prima pagind a lucrarii), bi-
bliografie, cuvinte cheie, abstract, ilustratii, explicatii ale
figurilor si plangelor. 51 un sumar cu scop tehunic.

Se va addnga o fild xeparati cn un colontitin de maxi-
mum 60 semne g1 un sumar, in care se va indiea wrarhia
tithurilor din text in clasificarea zecimala (1 1.1 1.1.1).
care nu trebuie si depiscascid patru categorii.

Textul va i rinduri (31
rinduri/pagind 5i 64 semne/rind), pe o singnri parte a
colii, cu nn spatin liber de 3-4 cm in partea stingi a
paginii i nu trebuie si depaseasci 20 pagini dactilografi-
ate (inclusiv bibliografia. si figurile).

Prima pagina a textului va cuprinde: a) titlnl Ineririi
(concis, dar informativ), cu un spatiu de & em deasupra;

dactilografiat la  doua

b) numele intreg al autorului {antorilor): ¢) institutia
(institutiile) si adresa (adresele) pentrn fiecare antor san
grup de autori; d) text.

Notele de subsol se vor numerota consecultiv,

Citdrile din text trebuie si includid numele autornlui si
anul publicirii. Exemplu: lonesen (1970) sau (Jonescu,
1970). Pentru doi autori: lonescu, Popescu (1969) san
(Ionescu, Popescu, 1969). Pentru mai mult de doi autori:
lonescu et al. (1980) sau {lonescu et al., 19801, Pentru
lucrérile care se afli sub tipar, anul publicirii va fi inlocuit
cu "in press”. Lucrdrile nepublicate si rapoartele vor fi
citate in text ca si cele publicate.

Abstractul, maximum 20 rinduri (pe fild separati). tre-
buie si fie in limba englezi i si prezinte pe scurt princi-
palele rezultate si concluzii (nn o simpld listd cu subiecte
abordate).

Cuvintele cheie (maximum 10) trebunie si fie in limba
englezid sau [rancezi. corespunzitor limbii Tn care este
lucrarea (sau abstractul, daci textul este in romani),
prezentate in succesiune de la general la specific si dac-
tilografiate pe pagina cu abstractul.

Bibliogralia se va dactilografia la doni rinduri, in or-
dine alfabeticd gi cronologicd pentru autorii cu mai mult
de o lucrare. Abrevierile titlului jurnalului sau ale e-
ditarii trebuie si fie conforme cn recomandirile respec-
tivelor publicatii sau cu standardele internationale.

Exemple:
a) jurnale:

Gingcd, D. (1952) Contributions a "étude cristallochi-
migue des niobates. An, Com. Geol., XXIII, p. 259~
268, Bucuresti.

. Pavelesen, L. (1954) Contributii Ta studiul mine-

ralogic al zacimintului de la Mugca. Comm. Acad.
Hom., IV, 11 12, p. 658991, Bucuresti.
b) publicatii speciale:
Strand, T, (1972) The Norwegian Caledonides. p. 1-

200 In: Kulling., O., Strand, T. (eds.) Scandinavian
Caledonides, 560 p., Interscience Publishers.
c) cirti:
Bilan, M. (1976) Zicimintele manganifere de la lacobeni.
Ed. Acad. Rom., 132 p.. Bucuregti.
d) hirti:
lonescu, 1., Popescu, P.. Georgesen, G. (1990) Geological
Map of Romania, scale 1:50,000, sheet Cimpulung.
Inst. Geol. Geofiz., Buenresti,
e) luerdri nepublicate sau rapoarte:
Dumitrescn, Do, Moldoveanu, M.
Report. Arch. Inst. Geol, Geofiz.. Bucuresti.
Lucririle sau cirtile publicate in rusii, bulgari. sarbi

lonescu, 1., (1987)

ete. trebnie mentionate in bibliografie transliterind nu-
mele si titdurile. Exemplu:
Krasheninnikov, V. A., Basov, 1. A, (1968) Stratigrafiya
kainozoia. Trudy GIN, 410, 208 p., Nauka, Moskow.
Hustratiile (figuri si planse) trebuie numerotate si
prezentate in original. pe coli separate (hirtie de calc),
bune pentru reprodus. Dimensiunea liniilor, a literelor si
a simbolurilor pe fignri trebuie si fie suficient de mare
pentru a putea fi citite cu ugurintd dupi ce au fost re-
duse. Dimensiunea originalului nu trebuie si depiseasci
suprafata tipografici a paginii: li{imea coloanei 8 cm,
latimea paginii 16,5 cm, lungimea paginii 23 cm, pentru
figuri, iar pentru plansele liniare nu trebuie si depiseasci
dimensiunile unei pagini simple (16,5/23 cm) sau duble
(23/33 cm) si trebuie =4 fie autoexplicativi (sd includa
titlul, autori, explicatie etc.). Scari grafici obligatorie.
llustratiile fotografice (numai alb-negru) trebuie si fie
clare. cu contrast bun si grupate pe planse de 16/23

cm. In cadrul fiecirei planse numiritoarea fotografiilor
se repeti (de. ex. PL 1. fig. 1, PL II. fig. 1).

Tabelele vor fi numerotate st vor avea un titlu. Di-
mensiunea originali a tabelelor trebuie si corespundi di-
mensiunilor tipografice mentionate mai sus (8/16,5 san
16.5/23).

Autoril vor primi un singur set de corecturd, pe care
trebuie sd-1 inapoieze. cn corecturile corespunzitoare,
dupd 10 zile de la primire. Numai gresclile de tipar tre-
buie corectate; nu sint acceptate modificiri.

Autorii vor primi gratuit 30 de extrase pentru fiecare
lucrare.

Comitetul de redactie
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INSTRUCTIONS TO AUTHORS

ROMANIAN JOURNAL OF STRATIGRAPHY publishes
original scientific contributions dealing with any subject
of this field.

Only papers presenting concisely and clearly new infor-
mation will be accepted. The manuscript will be submit-
ted for critical lecture to one or several advisers. Papers
will be definitely rejected after a second nusatisfactory
revision by the authors. The manuscripts will not be re-
turned to the authors even if rejected.

Manuscripts are prefered in  English or  French,
Manuscripts submitted in Romanian will be accompanied
by an abstract in English or French {maximum {0 per cent

of the manuscript volume).

Papers should be submitted in duplicate to the secre-

tary ol the Editorial Board, including the reproduction.

ready original figures. The manuscript should comprise:
text (with a title page which is the first page of it). rel-
erences, key words, abstract. illustrations, captions and a
summary for technical purposes.

Author(s) should add a separate sheet with a short
title (colontitle) of maximnm 60 strokes and a summary
indicating the hicrarchy of headings from the text listed
in decimal classification (1; 1.1; 1.1.1) but not exceeding
four categories.

Text should be double-spaced typed (31 lines/page
with 64 strokes each line) on one side of the paper only.
holding an empty place of 3-4 em on the left side of the
page. The text cannot exceed 20 typewritten pages (in-
cluding references and figures).

Frout page (first page of the text) should comprise: a)
title of the paper (concise but informative) with an empty
space of & em above it: b) full name(s) of the author(s});
c) institution{s} and address(es) for each author or group
of authors: d) text.

Footnotes should be numbered consequtively.

Citations in the text shonld include the name of the au-
thor and the publication vear. Example: lonescu (1970)
or (lonescu. 1970). For two authors: lonescu, Popescu
(1969) or {lonescu, Popescu, 1969). For more than two
anthors: lonescn et al. (1980) or (Tonescu et al., 1980).
For papers which arc in course of print the publication
vear will be replaced by “in press”. Unpublished papers
or reports will be cited in the text like the published ones.

Abstract. of maximum 20 lines (on separate sheet),
must be in English, summarizing the main results and
conclusions (not a simple listing of topics).

Key words {max. 10 items). in English or French, fol-
Jowing the language used in the text {or the Resumé if the
text is in Romanian), given in succession from general to
specific, should be typed on the abstract page.

References should be typed in double-line spacing,
listed in alphabetical order and chronological order for

authors with more than one reference. Abbreviations

of journals or publishing houses should be in accordance

with the recommendations of the respective publications

or with the international practice.
Examples:
a) journals:

Ginged, D. (1952) Contributions & I'étude cristallochi-
mique des niobates. An. Com. Geol., XXIII, p. 259-
2GR, Bucuresti.

. Pavelescu, L. (1954) Contributii la studiul mine-
ralogic al zacimintului de la Musca, Comm. Acad.
Rom., IV, 11 12, p. 658-991, Bucuresti.

b) special issues:

Strand, T. (1972) The Norwegian Caledonides. p. 1-
20. In: Kulling, O., Strand, T. (eds.) Scandinavian
Caledonides, 560 p., Interscience Publishers.

¢} books:

Balan, M. (1976) ZicAmintele manganifere de la lacobeni.

Ed. Acad. Rom., 132 p., Bucuresti.
d) maps:

lonescu, 1., Popescu, P.. Georgescu, G, (1990) Geological
Map of Romania. scale 1:50.000, sheet Cimpulung.
Inst. Geol. Geofiz., Bucnresti.

¢) unpublished papers or reports:

Dumitrescu, D., Jonescu. 1., Moldoveann, M. (14987)

Report. Arch. Inst. Geol. Geofiz., Bucuresti.
Papers or books published in Russian. Bulgarian or

Serbian should be mentioned in the references

transliterating the name and titles. Example:

Krasheninnikov, V. A., Basov, [. A. (1968) Stratigrafiya
kainozoia. Trudy GIN. 410, 208 p., Nauka, Moskow.

lustrations (figures and plates) must be numbered and
submitted as originals on separate sheets (tracing papers),
ready for reproduction. The thickness of the lines, letter-

etc.

ing and symbols on figures should be large enough to be
easily read after size-reduction. The original size should
not extend beyond the print arca of the page: column
width & em, page width 16.5 cm, page length 23 em for
figures; the width of line drawings should not extend over
a single (16.5/23) or double (23/33 cm) page area and
must be selfexplanatory (including title, authors, legend
etc.). The graphic scale is obligatory.

Photographic illustrations  (black-and-white  only)
must be of high quality and should be grouped into plates
16/23 cm in size. Each plate should have the photos num-
bered, i.e. PL I, Fig. 1: PL. I1. Fig. 1.

Tables should be numbered and entitled. Original size
of the tables should correspond to the above mentioned
(8/16.5 or 16.5/23) dimensions of the printing area.

Author(s) will receive only one set of preprint proofs
which must be returned. with corrections, 10 days after
receiving them. Only printing errors should be corrected,
no changes in the text can be accepted.

Thirty offprints of each paper are supplied to the aun-
thor(s) free of charge.

Editorial Board

796556
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