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NEW PALYNOLOGICAL PROOFS ON THE CAMBRIAN 
AGE OF THE TULGHEȘ GROUP (EA ST CARPATHIANS)1

1 Paper presented at the 12th Congress ol the Carpatho-Balkan Geological Association, 
1981 September 8 - 13, Bucharest, Romania.

2 Institute of Geology and Geophysics, str. Caransebeș 1, 78344 Bucharest, Remania.

BY

VIOLETA ILIESCU2, HANS-GEORG KRAUTNER2, FLORENTINA KRÂUTNER2,
HORST HANN 2

With the increase of palynological and radiometric data the age 
of the Tulgheș Group has been highly disputed for the last 15 years.

First a Riphean age was presumed by 11 i e s c u and Coda r cea 
-D e s s i 1 a (1965) and Codarcea-Dessila (1967) on the basis 
of a poor association of sphaeromorphs, ultramicrospores and Laminarites, 
reported from the Bistrița Mts at Cîrlibaba and Isipoaia. At the same 
time Timofeev (1966) mentioned Upper Precambrian sphaero- 
rnorphs from similar rocks of the Rahov Mts.

The Cambrian age, at least for a part of the Tulgheș Group, -was 
supposed first by Iii eseu and Mure șan (1970) on the basis of 
Lophotriletes rugosus N a u m. identified at Bălan. Later 11 i e s c u and 
M u r e ș a n (1972) provided new proofs for this statement by reporting 
Cambrian sphaeromorphs as Granomarginata vulgaris N aum ., Acantho- 
sphaera cambriensis N au m ., Psophosphaera obscura P i c h ., Microcon- 
centrica atava N a u m . Considering also the available radiometric data 
and the known stratigraphic range of Leioligotriletum bistrovi T i m 
the mentioned authors conclude on theLower Cambrian age of the whole 
Tulgheș Group. In 1973 the possible presence of Cambrian rocks is the 
sequenee of the Delovetsk Series (the equivalent of the Tulgheș Group 
in the Soviet literature), considered mainly as V e n d i an by Timo
feev (1973 a), was also admitted by this author on the basis of Lopbo- 
diacrodium T i m . in association with sphaeromorphs frequently repor
ted from the Vendian of the Russian Platform. Concluding on the existent 
data, Iliescu and Krăutner (1975) presumed that the upper 
part of the Tulgheș Group (formation Tg3) represented the Cambrian, 
while the lower part (formations Tgj and Tg2) could be a stratigraphic 
equivalent of the Vendian from the Russian Platform.

Institutul Geological României



8 V. H.IESCU et al. 2

New data confirming the Cambrian age of the Tulgheș Group were 
reported from its equivalents in the Bahov Massif (Delovetsk Series) 
and in the Civcin Mts (Boerovsk Series) where Ser ge ev a (1974) iden- 
tified Bdltisphaeridium sp. and Baltisphaeridium cf. varium V o 1 k . asso- 
ciated with Laminarites. Cambrian palynomorphs as Achantosphaera 
cambriensis N a u m ., Granomarginata vulgaris N a u m . and Lophotri- 
letes rtigosus N a u m . were mentioned later also in the higher parts of 
the Tulgheș Group (Tg3 and Tg4) from the Bistrița Mts near Broșteni 
(F o m o v , in Vodă et al., 1976, unpublished data).

The palynological data were correlated with the available radio- 
metric data by B e r c i a et al. (1976) who concluded on the Vendian- 
Cambrian age of the Tulgheș Group.

Lithostratigraphy of the Tulgheș Group

The lithostratigraphic research of the Tulgheș Group started iu 
1962 by C o d a r c e a -D e s s i 1 a et al. (1964) at Broșteni-Crucea and 
was later extended over large areas by many geologists. A review was 
given by B e r c i a et al. (1976).

• The new palynological data refer to the Broșteni-Zugreni zone of 
the Central Bistrița Mts (Fig. 1). In this area the folio wing lithostrati
graphic sequence has been recognized in the Tulgheș Group of the Putna 
Unit from the Bueovinian Nappe (K r ă u t n e r et al., 1981, unpublished 
data) (Fig. 2).

The formation Tgr (blastodetrital-quartzitic, 800 m) represents the 
lowest known part of the sequence. In the lower part it is cut by the over- 
thrust plane of the Putna Nappe. It consista of quartzite-sericite-chlorite 
schists with a member of quartzites and quartz-feldspar rocks (Toancele 
Member) in its middle part.

The formation Tg2 {graphitic with metalydites, 450 — 600 m) consists 
of an alternation of sericite-graphite schists, sericite schists and black 
quartzites (metalydites) with intercalations of limestones and a marker 
horizon of sericite quartz-feldspar rocks with chlorite and biotite (Pîrîul 
Ursului Horizon).

The formation Tgs (volcano-sedimentary rhyolitic, 1200 — 2400 m) 
corresponds to the products of five main phases of rhyolitic extrusions, 
separated by metasedimentary rocks. In this volcano-sedimentary pile 
four lithostratigraphic units have been mapped at the rank of members, 
called Isipoaia, Leșul Ursului, Moroșan and Fundul Moldovei. The volcanic 
sequences consist of quartz-feldspar schists mainly derived from rhyolitic 
tuffs and epiclastites. In the metasedimentary rocks associated with the 
volcanic sequences stratiform pyrite and base metal ore deposits of Kuroko 
type do appear (Fig. 2).

The formation Tgt (blastodetrital with phyllites, 1500 — 2500 m) deri
ved from the detrital material deposited after the main volcanic phases. 
It is represented by an alternation of various terrigenous rocks in which 
scarce intercalations of rhyolitic metatuffs and metaepiclastites appear 
within two horizons only, named Prașca and Dealul Fagi. The foliowing 
three members have been recognized : the Bașca member, a quartz-
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Fig. 2
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5 CAMBRIAN PALYNOLOGICAL PROOFS IN TULGHEȘ GROUP 11

ite-phyllitic association with quartz-feldspar rocks at the top (Arșița 
Rea Horizon); the P î r î u 1 Crucii m e m b e r , a specific association 
of sericite-chlorite schists with albite porphyroblasts, phyllites, sericite- 
chlorite schists and greenschists ; the A f i n e t m e m b e r consisting 
of various types of quartzitic and quartz-feldspar rocks.

The formation Tg^ (graphitic with greenschists and limestones, 600 m) 
is represented by an alternation of sericite—graphite schists with sericite 
schists, quartz-feldspar schists and intercalations of greenschists, limes
tones and metalydites.

Palynologieal Content

Samples from the whole sequence of the Tulgheș Series, excepting 
its lower part, the formation Tg, were collected from seven parțial profiles 
between Zugreni and Holda (Putna Unit of the Bucovinian Nappe in 
the Bistrița Mts, Fig. 1) as follows : 1, Upper Colbu Valley; 2, Valea Bașca 
3, Culmea Afinet; 4, Valea Fierului; 5, Dîmbul Colacului-vîrful Bune; 
6, Valea Dorneanu; 7, Bistrița Valley at Holda.

AII the analysed rocks are in the greenschist faciest reaching locally 
the biotite isograde. Palynomorphs have been identified in approximately 
20% of the collected samples. They are often deformed (compressional 
folds; kinks) or fragmentarily preserved and show different degrees of 
incipient carbonization (darkening). Some samples fumished palyno
morphs in good state of conservation, without diagnosis difficulties. Such 
associations have been found especially in the metapsammitic rocks of 
the Pîrîul Ursului Horizon, in the phyllitic rocks of the formation Tg 
and in the calcschists and graphite schists of the formations Tg2 and Tgs.

The palynologieal content of these rocks consists mainly of sphaero- 
morphs without special biostratigraphic importance, associated with 
Cambrian acritarchs. Contaminations with Mesozoic spores were observed 
in some samples from the Bistrița Valley at Dîmbul Colacului (no. 985) 
as well as from the Colbu Valley and Bașca Valley (no. 951, 968).

Formation Tgv No samples were collected from this formation. 
B u x a n d r a F o mo v (fide Vodă et al., 1976)3 reported from the 
respective sequence, near Broșteni, an association of sphaeromorphs with 
Protosphaeridium sp., P. tubereuliferum T i m ., P. flexuosum, P. acis 
T i m ., P. densum T i m ., Trematosphaeridium sp., Stictosphaeridium 
sp., sinapticuliferum T i m ., Orygmatosphaeridium sp., Trachysphae- 
ridium sp., Favososphaeridium sp., Leiosphaeridia undulata T i m Sym- 
plO'SSosphaeridium sp., Glaeocapsomorpha.

Fig. 2. — Lithostratigraphy of the Tulgheș Group and Acritarch content.
1, sericite-chlorite schists; 2, quartzitic rocks; 3, feldspar quartzites (Arșița Rea type);

Institutul Geologic al României
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4, quartz-feldspar rocks with chlorite and biotite (Piciul Ursului Horizon); 5, phyllites and seri
cite—graphite schists; 6, limestones; 7, chlorite-sericite schists with albite porphyroblasts;
8, greenschists (basic metatuffs); 9, rhyolitic metavolcanics; 10, stratiform pyrite and base 

metal sulphides; 11, palynologieal assemblages.



12 V. ILIESCU et al. 6

Formation Tg2. In the lower part of the sequence, the following 
associations of acritarchs were identified in the graphite schists on the 
road near Holda (sample no. 981 )4 :

Baltisphaeridium sp.
B. dubium V o 1 k .
Cymatiosp'haera cf. membranacea 

K i r .
Trachyopsophosphaera exilis L o p .
Podoliella irregulare Tim.

Protosphaeridium sp. 
P. tuberculiferum T i m . 
Leiosphaeridia sp. 
Trachysphaeridium sp. 
Orygmatosp haeridim sp. 
Trematosphaeridium sp. 
Stictosphaeridium sp. 
Pterospermopsimorpha sp.

and at Dîmbul Colacului (sample no. 988): 
Trachysphaeridium atenuatum Tim. Protosphaeridium sp.

Leiosphaeridia sp.
Orygmatosphaeridi um sp. 
Stictosphaeridiim sp.

At the upper part of the sequence a palynological assemblage was 
found in the metapsammitic rocks of the Pîrîul Ursului Horizon. The 
samples (no. 984, 985, 891, 892) were collected from the road on the 
Bistrița Valley, north and south of Dîmbul Colacului.
Cymatiosp'haera sp. 
Baltisphaeridium sp.
B. dubiwm V o 1 k .
B. ciliosum V o 1 k .
B. cerinum V o 1 k .
B. cf. compressum V o 1 k .

Protosphaeridium sp.
P. laccatum T im .
Synsphaeridium conglutinatum
Tim.
Leiosphaeridia sp.
L. undulata Tim.

Granomarginata sguamacea V o 1 k . Trachysphaeridium incrassatum
Spumos aia sp. 

prima N a u m .
S i n - L i u
T. atenuat am Tim.
Orygmatosphaeridium sp. 
Stictosphaeridium sp. 
Symplassosphaeridium sp. 
Trematosphaeridium sp. 
Kildineila sp.

Formation Tg^. No palynomorphs have been found in the samples 
collected from the rhyolitic volcano-sedimentary formation on the mention- 
ed profiles. But II ies cu and Mure șan (1972) reported from a 
probable lithostratigraphic equivalent of this formation, namely the 
Băilor Horizon at Bălan, an association (samples no. 4005, 4043) with 
Achantosphaera cambriensis N a u m ., Microconcentrica atava N a u m ., 
Leiodiscina sp., Granomarginata sp. Near Broșteni, Vodă et al. (1976)3 
mentioned a similar association in the formation Tg3: Achantosphaera 
cambriensis Naum., Granomarginata vulgaris Naum., Protosphae
ridium densum Tim., Favososphaeridium favosum Tim., Synsphaeri
dium sp., Orygmatosphaeridium sp., Kildineila sp.

Formation Tg^ Palynomorphs from the lower part of this litho- 
stratigraphie unit, equivalent to the Bașca member, were reported

Institutul Geologic al României



7 CAMBRIAN PAI.YNOLOGICAL PROOFS IN TULGHEȘ GROUP 13

by Vodă et al.3 in 1976 : Archaeopsophosphaera asperata N a u m ., 
Lophotreiletes rugosus N a u m ., Synsphaeridium conglutinatum T im 
Favososphaeridium sp., Leiospliaeridia sp., Protospliaeridium, sp. It seems 
that the samples 2737, 2738, 2740, 2710, 4006 collected by 11 i e s c u and 
M ur e ș an (1972) from the Sîndominic complex and the upper part of 
the Sadocut complex of the Bălan region are also in equivalent litho- 
stratigraphic position with the formation Tg4. The mentioned authors 
report from these samples Granomarginata vulgaris N a u m Spumosata 
sp., Archaeosacculina sp., Asperatopsophosphaera sp., Psophosphaera 
sp. and Tremaiosphaeridium sp.

On our profiles associations with Cambrian acritarchs were found 
in the Bașca member and within two horizons in the Pîrîul Crucii 
member.

In the Bașca member there were identified in phyllitic sericite- 
graphite schists of the Dorneanu Valley (sample 830) 
Bdltispliaeridium cf. Granomarginata sp.

compressum V o 1 k . Leiospliaeridia sp.

and in the same rocks on the Bașca Valley (samples 947, 950) 
Veryhachium sp. Protospliaeridium sp.
Pterospermella vitalis J a n k . Leiospliaeridia sp.

Trachysphaeridium sp.
In the Pîrîul Crucii member similar acritarchs were identified in 

sericite-graphite schists of the upper Colbu Valley, below the horizon 
of the Dealul Fagi rhyolitic metatuffs (samples 967, 968): 
Veryhachium sp. Archaeofavosina sp.
Spumosata prima Naum. Asperatopsophosphaera sp.

Pseudotasmanites sp. 
Protospliaeridium sp. 
P. flex uosum T i m . 
Synsphaeridi um congl utinat um 
T i m .
Tracliyspliaeridium sp.

as well as in quartz-sericite-graphite schists of Dealul Pune in higher 
lithostratigraphic position in respect to the Dealul Fagi rhyolitic meta
tuffs (sample 908): 
Bdltispliaeridium sp. Tracliyspliaeridium sp.
Orygmatosphaeridium distributum Protospliaeridium sp.

T i m . P. acis T i m .
Leiospliaeridia sp.

Formation Tg5. In this highest known part of the Tulgheș Group, 
palynomorphs were found only in sericite-graphite schists and in calc- 
schists associated with the limestones near Schitu Pârău (samples 836, 
960):
Veryhachium sp. Granomarginata sp.
Cymatiosphaera sp. Synsphaeridium sp.

Leiospliaeridia sp.

\ IGR/
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Fig. 3. -Lithostratigraphic and stratigraphic distribution of the Acritarchs in the Tulgheș Group..
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Conclusions on the Age
Considering the stratigraphic distribution of the palynomorphs 

identified in the Tulgheș Group (Fig. 3) four types of assemblages may be 
recognized: 1, acritarchs of the types Baltispliaeridium, Cymatiospliaera 
and Veryhachium considered to appear first in the Cambrian (V o 1 k o v a 
et al., 1979); 2, acritarchs mentioned by Naumov a (1968) only in the 
Lower Cambrian, as for example Granomarginata vulgaris Nan m., 
Achantosphaera cambriensis N a u m ., Microconcentrica atava N a u m ., 
Spumosata prima N aum .; 3, sphaeromorphs as Arcliaeopsopliosphaera 
asperata N a u m ., Archaeosacculina sp., Granomarginata cf. squamacea 
V o 1 k ., Trachyopsophosphaera exilis L o p ., Trackysphaeridium incras- 
satum Sin-Liu , T. atenuatum T i m ., mentioned by V o 1 k o v a 
(1969), Sin Yu Sheng and L i u K u i -Z h i h (1973), T i m o- 
feev (1973), Timofeev et al. (1976) in the Vendian and Lower 
Cambrian; 4, sphaeromorphs with decline in the Lower Cambrian, cove- 
ring most of the Middle and Upper Proterozoic as for example Proto- 
sphaeridium flexuosum T i m ., P. acis T i m., P. tuberculiferum T i m ., 
P. laccatum T i m ., Orygmatosphaeridium distribuiam T i m ., Aspera- 
topsophosphaera sp., Archaeofavosina sp., Podoliella irregulare (T i- 
m o f e e v , 1973a, b).

If contaminations or resedimentation of the older palynomorphs 
are excluded, the coexistence of the mentioned acritarch assemblages 
(1 and 3,4) may be considered as a proof of the Lower Paleozoic age (V o 1- 
k o v a , 1969 ; V o 1 k o v a et al., 1979). It seems therefore that the 
palynological data of Figure 3 indicate the Cambrian age of the Tulgheș 
Group.

For the lower part of the Tulgheș Group (formation Tgx) rests the 
possibility to include the Upper Vendian. As it was supposed by K r â u t - 
n e r (1980) the formation Tg4 may be considered a lithostratigraphic 
equivalent of the lower part of the Muncel Series (Apuseni Mts) in which 
V i s a r i o n (unpublished data) mentioned Cymatiospliaera. Thus, it 
is highly probable that the formation Tg4 represents also the Lower 
Cambrian.

For the upper part of the Tulgheș Group (formations Tg4, Tg5) 
with V eryliacliium, at least a Middle Cambrian age may be supposed by 
the available data, but it is possible that the Upper Cambrian and even 
the Lower Ordovician may be included also, especially in the Formation Tg5

We may conclude that the whole Tulgheș Group may be assigned 
to the Cambrian, with possible and probable time spân for Tg4 in the 
Lower Cambrian, for Tg2, Tg3 in the Lower-Middle Cambrian and for 
Tg4, Tg5 in the Middle-Upper Cambrian, may be also lowest Ordovician.

Correlation with Radiometrie Ages

The available radiometrie data refer to the age of the volcanic 
activity of the formation Tg3 and the associated metallogenesis, as well 
as to the age of the regional metamorphism of the Tulgheș Group.

U-Pb zircon ages of 560 —640 m.y. were reported by B o i k o 
et al. (1975) for the rhyolitic metavolcanics of theDelovetsk Series (equiva
lent of the Tulgheș Group in the Eahov Mts). The upper part of the men-
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tioned time spân is in eoncordance with the Lower Cambrian age indi- 
cated by acritarehs (Fig. 3) for the rhyolitic volcano-sedimentary for
mation Tgs.

Pb-Pb ages of 540 — 600 m.y. were obtained by V î j d e a , 
Anastase (1975 and unpublished data) and Pop eseu (unpublish
ed data) on syngenetic stratiform ores associated with the rhyolitic 
volcanism of the formation Tg3. These data are in eoncordance with the 
mentioned zircon ages and support the Lower Cambrian age of the volcano- 
sedimentary formation Tg3.

K/Ar whole rock and sericite ages were.repor- 
ted from rocks of the Tulgheș Group by S e m e n e n c o et al. (1969), 
Pop et al. (1974), Mînzatu et al. (1975), B o iko et al. (1970) 
and Krâutner et al. (1976). The ages were frequently regenerated 
by Ar loss during Variscan or Alpine events. Maximal values of K/Ar 
modal ages are of 472 m.y. (Xk 10~10 ans-1= 0.584) and the K/Ar iso- 
chrone ages suggest 505 ± 5 m.y. Therefore the regional metamorphism 
of the Tulgheș Group may be accepted around the Cambrian- Or do vician 
boundary or in the Lower Ordovician. This proves that the rocks of the 
Tulgheș Group with acritarehs such as Veryhachium, Baltisphaeridium 
and CymatiosplMera cannot be younger than the lower Ordovician.

3 A. Vodă, D. Vodă, I. Pop eseu, C. Vel io. Unpublished data.
4 Diagnosis palynomorphs and sphacromorphs without special stratigraphic importance 

are listed in different colunms.
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ON THE PRE-NEOGENE FORMATION S 
IN THE NORTH-DOBROGEAN PROMONTORY1

BY

DUMITRU PARASCHIV2, CORNELIA PARASCHIV2, CORNELIA ANDREI A
MIRCEA POPESCU 2, NURHAN DĂNEȚ 2

The North-Dobrogean Promontory — an extension of North Dobro- 
gea W—NW of the Damibe under the Neogene cover — has been lately 
the object of intensive and systematic geological and geophysical inves- 
tigations. Over 300 wells have been drilled up to now between the Danube^ 
the Prut and the Șiret rivers and the Bîrlad parallel, out of which more 
than half have also reached pre-Neogene deposits.

As already known, the geological formations making up the area 
corresponding to the North-Dobrogean Promontory may be assigned to 
two structural stages: a lower one, with folded, more or less metamor- 
phosed, deposits of Precambrian (?), Paleozoic and Triassic age; and an 
upper one, present in a quasihorizontal Neogene structure. The lower 
stage corresponds to the North-Dobrogean Orogene, Consolidated during 
the uppermost Triassic, while the upper stage terms make up the epi- 
cratonic flank of the Carpathian Foredeep.

Despite the high degree of rock transformation and almost complete 
lack of determinable fossil remains, the stratigraphic sequences crossed 
by wells under the Neogene cover are similar, sometimes even identica! 
to those which outcrop in Dobrogea. This has allowed registering a similar 
succession in the buried promontory, shown by the geological mappings 
S —SE of the Danube. The latter includes the Orliga-Megina Catameso- 
metamorphites, the Boclugea Formation, the Țepii Formation, the Măxineni 
Formation, the Carapelit Formation, as well as postcarapelitic sedimentary 
sequences and numberless magmatic hodies.

1 . The Orliga-Megina Catamesometamorphites described in the rele
vant literature (G i u ș c ă , 1934 ; I a n o v i c i et al., 1961; M i r ă - 
uță, Miră uță, 1962; Mirăuță 1966, etc.) make up a whole

1 Paper prcsentcd at the 12th Congress of the Carpatho-Balkan Geological Association,. 
1981 September 8 — 13, Bucharest, Romania.

2 Ministry of Petroleum, Bucharest, Romania.
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complex of crystalline schists consisting of amphibolites, amphibolic 
schists, shaley white quartzites and micaschists with muscovite and biotite 
in the Macin Mts. Similar rocks have been crossed within the North- 
Dobrogean Promontory, mainly in the area of well concentration and 
:greater depth of pre-Neogene investigations. Catametamorphic rocks 
are represented by gneisses, amphibolites and amphibolic schists, quartzit
es, micaschists with biotite and muscovite, partially slightly cornified.

Within the North-Dobrogean Promontory, the Orliga-Megina Cata
mesometamorphites make up two buried ridges, oriented SE —NW (Fig. 1). 
One is the axial promontory zone which seems to extend continuously 
between Cotu Lung and Grivița; the other, revealed by the wells drilled 
between Vădeni and Cuca, follows the line of the Măcin-Ciucurova Fault, 
still lying west of the accident in question.

According to the researches carried out by M i r ă u ț ă (1966) in 
the Southern part of the Macin Mts, the age of the catamesometamorphic 
complex must be Precambrian, possibly including part of the Cambrian 
as well. A very recent paper (S e g h e d i, 1980) also foresees a Precam
brian age for these rocks.

2. The Boclugea Formation includes a sedimentogene, more or less 
epimetamorphosed, association, where phyllites and quartzites are pre- 
vailing. In North Dobrogea, where it outcrops, the sedimentogene associa
tion has been defined (over a thiekness of about 1500 m) as “the Phyllito- 
Quartzitic Series” or “the Boclugea Series” (I a n o v i c i et al., 1961; 
M i r ă u ț ă , M i r ă u ț ă , 1962). Phyllites are dominant in the lower 
part of the profile and appear as metric intercalations. Generally weak, 
their metamorphism amplifies with sericitous and chloritous phyllites. 
White, grey or red quartzites are either massive (banks of 2—4 m) or 
bedded and prevail in the upper part. “The Phyllito- Quartzitic Series” 
has been estimated as belonging to the Cambro-Ordovician, conformably 
overlying the Orliga-Megina Catamesometamorphites.

Within the North-Dobrogean Promontory, an equivalent of the 
“Phyllito-Quartzitic Series” is considered to be the “Boclugea Forma
tion”, a complex of epimetamorphic rocks or, locally, a sequence of ortho- 
quartzites, grauwacke, subgrauwacke and argillites, almost unaffected 
by metamorphism and known as “the Buciumeni Orthoguartzites”. In the 
authors’ opinion, the Buciumeni Orthoquartzites, comprising a Cambro- 
Ordovician palyno-protistologic assemblage, could be the stratigraphic 
equivalent of the Boclugea Formation. The discrepancy between the 
two lithostratigraphic units lies in the rock transformation degree, a 
variation equally registered in North Dobrogea. Lying in the north-

Fig. 1. — Map of the pre-Neogene formations location within the North-Dobrogean Promon- 
tory : 1, well reaching pre-Neogene deposits; 2, fault; 3, overthrust line; 4, the Orliga- 
Megina Catamesometamorphites; 5, the Boclugea Formation : a, Buciumeni Quartzites; 
b, cpimetamorphites; 6, the Țepu Formation;?, the Măxineni Formation; 8, the Carapelit 
Formation; 9, post-carapelitic deposits; 10, magmatites; 11, grcenschists; 12, section 

direction.
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western end of the promontory (Fig. 1), at a certain distance from the 
Paleozoic magmatic hearth, the Țepu-Buciumeni area has been estimatei 
as less affected, dynamically and thermally, during its. evolution.

The epimetamorphites (the Boclugea Formation) consist of : chloritic 
and chlorito-serici tic phyllites; chloritic, sericitic and chlorito-sericitic 
schists; chlorite-quartzitic schists; quartzitic schists with epidote; at 
Frumușița, these rocks are strongly mineralized with hematite.

The Buciumeni Orthoquartzites have been crossed near the locality 
hearing the same name; still, they have been opened by drillings but 
for a section of 433 m at the utmost.

In the Buciumeni Orthoquartzite sequence, the well 117 Țepu 
has encountered fossil remains at the depths 2372. 5 — 2374.5 m, 2379 — 
— 2382 m and 2382 — 2385.5 m, consisting of M.ierohystridiwn shintonen- 
sis D o w ., JI. stellatam D e f 1 ., Arcliaeohystricliosphaeridiiim sp., 
A. arenignm T i m ., Acanthodiacrodium sp., Cymatiogalea sp., Baltis- 
phaeridium hirsutoides (Eis.), B. brevifurcatum (E i s .), B. trifurcatum 
paucifurcatum Eis., Gonyosphaeridium polygonale (Eis.) Eis., 
V eryhachium europaeum S t o c k ., W i 1 1 ., V. aculeatum D eunf f ., 
Lophominuscula sp., Leiominuscida sp., Protosphaeridiiim asaphum T i m., 
P. densum T i m ., Leiosphaeridia fragile D o w., Leiofusa sp., undeter- 
minable Acritarehs, undeterminable Leiosphaere, algal remains.

The identified palyno-protistological assemblage seems to indicate 
upperniost Cambrian-lowermost Ordovician.

3. The ȚepuFormalion is composed of a succession of argillites, limes- 
tones and sandstones, abundant in organic matter and pyrite. More or 
less affected by diagenetic proeesses, these deposits are fragmentarily 
distributed (Fig. 1). The lithostratigraphic term in question looks like 
better developed in the north-western promontory end, in the Țepu- 
Buciumeni area, where it appears as the conformable extension of the 
Cambro-Ordovician sequence. These deposits have neither been comple- 
tely crossed; the maximal section, of 124 m, has been opened by the 
weîl 118 Țepu.

Over the investigated thickness, the Țepu Formation comprises the 
following petrographic types : slightly microgritty, pyrito—carbonaceous 
argillites, locally looking shaley or strongly breccified; gritty grey limes- 
tones with vegetal remains, lithic limy—detrital sandstones, slightly pig- 
mented by organic matter and pyrite; sandstones with siliceous-chlorito- 
sericitic binder, sometimes affected by metamorphic proeesses.

The deposits belonging to the Țepu Formation lack determiuable 
fossil remains. Taking into account that the described sequence has accu- 
mulated within an euxinic, reducing environment, that it has been cros
sed both on the flank and in the Țepu uplift pericline (the axis of the latter 
equally including the Boclugea Formation) and that carbonate episodes 
also occur in the deposit succession, the Țepu Formation is finally esti
mated as part of the Silurian.

Similar deposits have been encountered in the Southern Macin 
Mts (Mirăuță, Mirăuță, 1962), where the “Grey Phyllite and 
Limestone Series” follows over a thickness of about 1000 m. The latter 
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comprises crinoid and coral reinains (ex. Cyathophyllwm) and supports 
the fossiliferous Devonian, which decides for its assignment to the 
Silurian.

i. The Măxineni Formation appears in patches on the western 
promontory flank (Fig. 1), at Măxineni, Muchia, Brăila, Piscu and Pechea. 
Being crossed only over 166 m (at Măxineni), the deposits in question 
consist of crystalline limestones and dolomitic crystalline grey limesto- 
nes, impurified by clayey maltei' and pyrite; they also include grey 
pseudoskarns with vesuvian (Măxineni).

Considering certain similarities with the profile opened in the Macin 
Mts (S im i o nes cu , 1924 ; Paeckelman, 1935 ; M i r ă u ț ă , 
M i r ă u ț ă , 1962), it is temporarily considered that the carbonate depo
sits affected by contact-metamorphic processes belong to the Devonian.

5. The Carapelit Formation, defined in North Dobrogea (M r a z e c , 
P a s c u , 1896), consists of two horizons : a lower one — predominantly 
conglomeratic — and an upper one, inade of grauwacke and phyllites 
(Ian o vi ci et al., 1961). The outcropping “Carapelit Beds” reach 
thicknesses of about 1500 m. Their age has been estimated as Dinantian.

Within the North-Dobrogean Promontory, M u r e ș a n et al. 
(1971) identified and described, first north of Frumușița, the Carapelit 
Formation. Subsequently, while extending the research, the Carapelit 
Formation has been crossed by other 40—50 wells, most of them con- 
centrated in the Matca area (Fig. 1). These deposits may also be present 
in the western promontory flank, between Nicorești andFundeni. Accord- 
ing to the present knowledge, it seems that the Carapelit Formation, 
preserved insome big synclines, is part of the North-Dobrogean Promon
tory flank and pericline.

None of the wells drilled up to now has entirely opened the litho
stratigraphic term in question. The thickest sections have been crossed 
by the wells 147 Matca (550 m) and 4200 Nicorești (685 m).

The rocks in this formation show certain anchymetamorphic aspects, 
expressed by the effects of micaceous mineral orientation, as well as 
quartz and feldspar grain crush and extension. The clayey and tuffaceous 
material included in the binder and in the rock components globally change 
into sericite and partially into chlorite and silicas.

As in North Dobrogea, the Carapelit Formation is represented 
within the lowermost North-Dobrogean Promontory by predominantly 
conglomeratic deposits, overlain by a gritty-clayey sequence.

The Carapelit Formation deposits lack in determinable fossil remains. 
Only in the reworked limestone fragments, there have been identified 
numberless foraminifera and conodont species. Among conodonts, the 
following species are to be noticed : Belodella devonica (Staufer), 
Ligonodina aff. salopia (E h o d e s ), Ozarkodina media W a 11 i s e r , 
O. typica denckmanni Z i e g 1 e r , Pelekysgnatus furnishi K 1 a p p e r, 
Polygnatus foveolatus Philip., Y a k s o n , P. linguiformis lingui- 
formis H i n d e , Spathognathodus remscheidensis Z i e g 1 e r , S. optimus 
Moskalenko, N. steinhornensis optimus Moskalenko (Lower 
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Devonian); Polygnatus docorosus Stauffer, P. pseudofoliatus W i t - 
t e k i n d t (Middle Devonian); Angulodus waleathi (H i b b a r d)y 
Palmatodella delicatula U1 r i c h , B a s s 1 e v , Palmatolepsis delicatula 
delicatula B r a n s o n , Mehl., P. gigas M i 11 e r , Y o u n g q u i s t, 
P. triangularis S a n n e m a n n , PolygnatKus communis B r ans onf 
Mehl, P. normalis Miller, Younquist, Spathognathodus 
bidentatus Bischoff, Z i e g 1 e r (Upper Devonian).

Besides the elements already discussed for North Dobrogea outcrops, 
namely: relationships to main magmatic phases, the facies, correlable 
to that of Culm, the presence of an Asterocalamites fragment and some 
coral remains in the limestone lenses, the present paper adds another two :

— the Carapelit “Beds” rework magmatic and sedimentary rocks 
up to the Famennian (included);

— the formation under discussion includes a carbonaceous facies 
with siderite, the latter being probably of Carboniferous, maybe post- 
Tournaissian age.

6. Post-carapelitic sedimentary deposits. The sedimentary realm of 
the North-Dobrogean Promontory includes other deposits besides the 
above-described sequences, whose age cannot be precised for the moment. 
This is the case of the conglomerates and of the grey-greenish sandstones 
in the Drăgănești area, of the sandstones, clay and more seldom of the 
garnet-red conglomerates in the Barcea-Fundeni and Vădeni-Zagna 
areas, as well as of the conglomerates and brown — garnet-red sandstones 
in the Matca area. These rocks have been provisbrily assigned to the 
Werfenian (through analogy with the Bogza and Mihai Bravu sequences), 
but part of theni might equally be Permian or Carboniferous, as they 
sometimes display slight metamorphic changes or antecarapelitic igneous 
rock reworkings (aspects also present in the Carapelit Formation). Moreover, 
the respective conglomerates rework post-carapelitic elements specific 
to Nbrth Dobrogea, such as: the granites and the basic sequences of 
the Greci type, the quartzo-feldspathic porphyries of the Camenatype 
and the red, hematitic porphyries of the Consul Hill eruption type located 
in the Upper Carnian-Lower Norian.

7. Magmatic rocks. The presence of intrusive and effusive magmatic 
rocks in the investigated area bas been testified by numerous wells. Other 
magmatic bodies— the strongest as it seems — have not been crossed 
by wells, but are suggested by the existence of the contact metamorphic 
rocks and by magnetometric surveys.

The igneous rocks show variations from acid to basic, being predo- 
minantly represented by intrusive and very seldom by effusive terms 
(Fig. 1). Granites, granodiorites, pyroxenites, metagabbros and vein 
rocks (porphyries and lamprophyres) are the most widespread.

It is difficult to precise the moment of the magmatic event. This 
should be estimated within the geological framework of North Dobrogea 
(M i r â u ț ă , M i r ă u ț ă , 1962 ; M i r ă u ț ă , 1966 ; Mur e san 
et al., 1971).
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8. Tectonical considerations. The sediinentogene-volcanogene complex 
in the North-Dobrogean Promontory is part of the folded, more or less 
metamorphosed, formations category (6° — 85° dip). The metamorphism 
degree generally varies with rock age.

The drilling data and the similarity between the formations in 
the regional pre-Tertiary basement. and those identified in North 
Dobrogea have led to the conclusion that the tectonic style of this buried 
basement resembles that in the outcrop area south-east of the Danube: 
structural-facial zones, tectonic overthrusted compartments, folds, wcd- 
ges, lots of disjunctive accident», eastward vergence (Fig. 2).

The North-Dobrogean Promontory, a buried paleohorst, is delimited 
N—E and S—W by the main tectonic dislocations Sf. Gheorghe — Oahul 
-Adjud and Peceneaga-Oamena, respectively. The former is subsequent 
to the main regional dislocations, as it tectonically Contacts, in a successive 
manner, the Pre-Dobrogean Depression to the Tulcea Unit (eastwards) 
and then, to the Măcin Unit (westwards). In the vieinity of Adjud, the 
line in question might encounter the Peceneaga-Oamena Fault, thus 
forming the north-westem boundary of the North-Dobrogean area.

Besides the most debated Peceneaga-Oamena Fault, mention must 
be made of other longitudinal dislocations, sucii as the. Măcin-Ciucurova 
and Pechea faulta (Figs. 1,2), equally oriented eastwards. AII along the 
Măcin-N Oiucurova Fault, there is a tectonic contact, between the Cara- 
pelit Formation and the laminated granites (Frumușița) or the epime- 
tamorphic deposits in the Boclugea Formation. Other longitudinal or 
transversal accidents result from the distribution of the various litho
stratigraphic terms, of the metamorphite and from the geophysical (seis
mic) data collected at the Neogene/Basement contact.
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THE PRESENT STAGE OF PRE-JURASSIC DEPOSITS 
KNOWLEDGE IN SOUTH DOBROGEA1

BY

DUMITRU PARASCH1V ", NURHAN DĂNEȚ 2, MIRCEA POPESCU 2,
VIORICA DUMITRESCU2

South of the Oapidava-Ovidiu Fault — a tectonic accident which 
delimits South Dobrogea from Central Dobrogea — there are Jurassic, 
Cretaceous, Paleogene and Neogene outcropping deposits. Their study 
has started even since the previous century. The knowledge of formations 
older than the Jurassic is, however, much more recent, owing to wells 
drilled during the last three decades. With the continuous progress of 
research, there have been identified, in a first stage, Silurian deposits at 
Costinești-Tuzla (Grigoraș, 1956), then the Mangalia Devonian 
(Răileanu et al., 1965, 1966, 1967) as well as possible Ordovician 
within the same area have been referred to. Further on, there have been 
signalled the Comana (N ă s tă seanu , Para schiv, 1973) and the 
Negru Vodă Carboniferous (P ar a s c h i v et al., 1973), while lately 
( P a r a s c h i v , D ă n e ț , 1981) the presence of the Triassic at Inde
pendența and possibly at Castelu has been paleontologically substantiat- 
ed. Out of isolated papers, published during the last quarter of a century, 
the conclusion is reached that the South Dobrogea pre-Jurassic is repre- 
sented by the Ordovician ( ?), Silurian, Devonian, Carboniferous and Trias
sic. A general view on the succession and distribution of these deposits 
is not available yet; that is the rea son why the present paper attempts 
such a synthesis.

The South Dobrogea is a part of the Moesian Platform, a imit located 
between the Oarpathian and the Balkanian realms. Therefore, the pre- 
Jurassic south of the Oapidava-Ovidiu Fault should be located within 
the geological framework of the platform in question. This holds truc all 
the more that most lithostratigraphic terms with their stratotype north 
of the Dauube also extend throughout Dobrogea, south of the great river.

The pre-Jurassic deposit basement in South Dobrogea seems to 
consist of the catamesometamorphites making up the gneissic (archaic)

1 Paper presenled at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 September 8 — 13, Bucharest, Romania.

•2 Ministry of Petroleum, Bucharest, Romania.
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series and the Palazn Mare Series (500 — 1100 m thick), the latter consi- 
dered as Lower Proterozoic, as well as of the anchymetamorphosed for
mations of the Greenschists Series. of an Infracambrian-Lower Cambrian 
age. In the above-mentioned constitution, the basement has been crossed 
only at Palazn Mare. This basement is nncertainly accepted to extend 
throughout Dobrogea.

The various published and unpublished studies on the Moesian 
Platform make room for the conclusion that the pre-Jurassic in South 
Dobrogea develops unevenly, its thiekness varying between a few hun- 
dreds and 3500 m. Within this lithologically heterogeneous sequence. 
severa! lithostratigraphic units of a formation rank may be separated. 
These terms are briefly discussed further on.

1. The Mangalia Orthoquartzites are the first term of the cover and 
consist of quartzwacke, quartzitic sandstones, gray or black orthoquartzit- 
es and sericitic argillite intercalations. Out of the above-mentioned 
petrographic varieties, quartzites are prevailing.

The wells which encountered this formation, Mangalia 5083, Ciobă
nită 5054 and Cobadin 5067, have not entirely crossed the discussed 
arenitic sequence. The longest (523 in) profile opened has been signalled 
at Mangalia.

According to data recorded north of the Danube (Țăndărei), the 
orthoquartzitic formation seems to unconformably overlie the Green
schists Series and diachronically supports various terms of the upper 
lithostratigraphic unit — the Țăndărei Argillites.

The Mangalia Orthoquartzites have been crossed by wells on the 
eastern, raised margins (Fig. 1) of some major blocks, but their presence 
might be continuous in South Dobrogea.

The core samples from the Cobadin 5067 well, together with other 
samples which belong to the borehole Țăndărei 1052, contain a Trema- 
docian-Arenigian palyno-protistological association, out of which men- 
tion should be made of the species Archaeohystricosphaeridium arenigum 
Tim., A. minor Tim., Cymatiosphera boulardi D e u n f f ., Cymatio- 
galea polygonomorpha G o r k a , O. bellicosa D e u n f f ., Leiofusa sp. etc. 
Taking into account the much thicker Mangalia Quartzites and the 
incomplete penetration of the series, the Mangalia Orthoquartzites are 
likely to include, besides the Ordovician, part of the Cambrian, too.

2. The Țăndărei Argillites comprise a sequence of predominantly 
pelitic, 11—495 m thick deposits, overlying the Mangalia Quartzites 
(in other parts of the Moesian Platform argillites directiv overlie the meta- 
morphic basement) and conformably, but diachronically support the 
Smirna Quartz-Sandstones Formation.

In South Dobrogea, the Țăndărei Argillites have been signalled 
by the boreholes Costinești 53, 62, 64, 67, Tuzla 5055, Biruința 5082 and 
Mangalia 5083. According to them and to other boreholes carried 
out in the region, the argillitic formation occurs in the sunken sectors, 
better sheltered against denudation. On the raised margins of the main 
tectonic blocks, the respective formation lacks because of erosion (Fig. 1).
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The lithostratigraphic terni under discussion is mostly composed 
of argillites (sericito-chloritic, sericitic, siltic, gritty, sideritic, occasionally 
bituminous, calcareous and slightly dolomitic, tuffaceous argillites), 
clays, graywacke and sparite intercalations. ■

The paleontologica! content of the Țăndărei Argillites, consisting of 
macrofauna (graptolites, orthocone nautiloids, bivalve, gastropoda) and 
microfauna indicates a Ludlowian-Eodevonian, even Lower Eifelian age 
for the deposits in question. North of the Danube (Țăndărei, Bordei Verde), 
the argilli tic facies gets down to Lower Ordovician. The graptolites regis-

Fig. 1. — Pre-Jurassic formations distribution map in South Dobrogea and in the south-eastern 
part of the Romanian Plain. 1, crystalline basement; 2, anchymctamorphic basenicnt (the 
Greenschists Series); 3, Mangalia Quartzites; 4, Țăndărei Argillites; 5, Smirna Quartz- Sand- 
stones; 6, the Călărași Formation; 7, the Vlașin Formation; 8, the Ciurești volcanogene-sedi- 
mentary Complex; 9, the Segarcea Formation; 10, well Crossing pre-Jurassic formations;

11, main fault; 12, Romanian-Bulgarian boundary.
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tered at Mangalia and Tuzla belong to the Neodiversograptus nilssoni and 
Lombograptus scanicus zones (Iordan, 1977) pointing to the Lower 
Ludlowian. The logs of the Mangalia 5083 well let us suppose the Upper 
Ludlowian, and even the Pridolian, terms found north of the Danube, 
but paleontologically unidentified in Dobrogea because of poor investi- 
gations. In exchange, the Eodevonian is proved by a rich macrofauna, 
determined (E ă i 1 e a n u et al., 1966 ; I o r d a n , 1977) in the Mangalia 
5082 well. Out of the mentioned species, Tentaculites gyracanthus (E a- 
t o n), T. ornatus Sow., T. acuaria Rich., Chonetes omaliana 
(De K o n i n k ), Schuchertella euzona (F u c h s ), Delthyris dumontianns 
(De K o n i n k ), D. infans D a h m e r — characterize the Gedinian : 
Tentaculites straeleni M a i 11., Prolationus praelongus L j a s , Leptos- 
trophia cf. index H a v 1., Fimbrispirifer trigeri (V e r n .), Volinites velaini 
(N u m .- C h a 1 m .), Dignomia hunsurckiana F u c h s , lÂmoptera orbi- 
cularis (O e h 1.) — point to the Siegenian, while the trilobites Pilletina 
asiatica (Vern.), P. hammerschmidti (Roemer), P. pectinata (Roe- 
mer), Pseudocryphaeus prostellavs (Eichter) and the bivalves Car- 
dyum inflatum D i e n s t, Goniophora nassoviensis K a y s er — testify 
to the Emsian.

The Lower Devonian presence is supported by an abundent micro- 
fauna, identified in the Mangalia 5082 well. The Pontoeypris delicata 
Wilson, Icriodus Woschmidti Ziegler and Dizygopleura trisinuata Van 
Peet biozones point to the Eodevonian and the transition to the Eifelian. 
This means that the Țăndărei Argillites also extend in the lowermost 
Eifelian, a fact actually proved by the macrofaunalforms : Schellwienella 
umbracuhim Schi., Chonetes coronatus Conrad, Spirifer (Mucro- 
spirifer) thedfordensis S c h 1., Orthonata triplicata F u c h s , etc. (Băi
le a n u et al., 1965).

3. The Smirna Quartz-Sandstones are characterized by a predomi
nantly arenitic sequence, overlying the Țăndărei Argillites, and probably 
conformably supporting the Călărași Formation.

Actually crossed by the Mangalia 5082 and 5083 wells, this formation 
might be present in other borehole profiles, too. The quartz-sandstones 
thickness varies between 120 m (the well 5082) and 648 m (the well 5083). 
The considerable difference in thickness between the two wells, over 
only 4 km distance, might have been caused by lithofacial variations, 
i.e. by arenitic facies invasion, especially on account of the lower argil- 
litic term. In fact, the limits of all three geological formations discussed 
up to now have a diachronic character. Thu, the Țăndărei Argillitic Facies 
starts north-east of the Danube in the Lower Ordovician and transgres- 
sively progrades South-westwards in Dobrogea, up to the Ludlowian. The 
Smirna Quartz-Sandstone Facies starts in South-East Dobrogea in the 
Pridolian and regressively progrades north-eastwards up to the Eifelian.

The formation undei’ discussion is made of quartzitic sandstone, 
gritty lithic sandstone with bioclasts, subfeldspathic or siltic grauwacke 
with siltic clay and shelly limestone interbeddings. The arenitic sequence 
has a variegated aspect, which the violet, gârneț reddish, black and white 
shades lend to it. This aspect, together with the fish-fauna (Smirna 2841) 
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Fig. 2.— South Dobrogea pre-Jurassic 
synthetic profile. 1, limestones ; 2, dolo- 
mites; 3, anhydrites, gypsum ; 4, marls, 
clays ; 5, sandstones, sands ; 6, conglo- 
merates ; 7, macrofauna ; 8, microfauna ; 
9, spore pollen; 10, unconformity;

ll.core sample.

î - c. 50 21
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and the vegetal remains (Smirna 2341, Mangalia 5082) remind the Old 
Red Sandstone facies.

According to paleontologica! and log studies, the Smirna Arenitic 
Facies is specific to the Eifelian. Locally (Mangalia 5083, Călărași 2881), 
this facies begins, as already said, from the Eodevonian and it is not impos- 
sible for the quartz-sandstone sequence in the Mangalia 5083 well to 
equally comprise part of the Pridolian. At the same time, in the Mangalia 
5082 well, the Eifelian terrigenous facies also extends into the Givetian 
base, in a clay and marly-limestone complex.

The Emsian, in the Smirna Facies, has been identified at Călărași 
(well 2881), where lor dan (1977) points ont numerous fossil forms, 
out of which Pilletina asiatica (V er n.). The Mangalia 5082 well has regis- 
tered the following species of brachiopoda and bivalvia, Eifelian in look: 
Fimbrispirifer sp., Isortis sp., Ctenodonta sp., Pholadomiacus sp., as well 
as the vegetal remains : Pseudosporachnus K r e j c i, Pot., B er m., 
Aneurophyton germanicum Krăus, WeiL, Calamophyton primaevum 
Krăus,W ei 1., Hyenia sp. The overlying horizon, made of black clays 
and marly-limestones, transiting to the carbonate term (the Călărași 
Formation), comprises macrofossil forms which might be assigned to the 
Givetian (R ă i 1 e a n u et al., 1966), such as : Fowakla maureri Z a g o r a, 
Homoctenus cf. banusi ( B o u c e k , P r a n 11), Fimbrispirifer sp., 
Isortis sp., Uncinulus sp., Ctenodonta sp., Bellerophon sp.

AII the above-described lithostratigraphic units make up the Ialo
mița Group.

4. The Călărași Formation consists of a thick, predominantly carbo
nate sequence normally overlying the Smirna Quartz-sandstones and, 
in most cases, unconformably underlies the Vlașin Formation and other 
younger stratigraphic terms.

In South Dobrogea, the Călărași Formation has been crossed by 
the wells Oltina 5048 (?), Negru-Vodă 5065, Comana 1, 10, 13, Mangalia 
5082 and 5083. The Adamclisi 5063 well might be added too, if data supplied 
by it were not so imprecise.

The above-mentioned carbonate sequence has been completely 
crossed only in Mangalia, i.e. where subject to denudation effects. Ăt 
Comana, the well 13 drilled 1227 in in these deposits without wholly Cros
sing them. North of the Danube, in the Călărași 2881 well, the formation 
bearing the same name reaches 2520 m.

The paleontological content furnished by South Dobrogea wells 
demonstrates that the Călărași Formation includes the Givetian, the 
Frasnian and the Visean. The presence of the Famennian and Tournaisian 
has not been proved. Still, north of the D,anube (Călărași), the Călărași 
Formation seems to represent a complete succession from Givetian to 
Visean included. In the Mangalia 5082 well, overlying the already-men- 
tioned Givetian fauna clay complex, a marly-limestone horizon is first 
encountered, then a calcareous one. The following forms have been regis- 
tered in the former : Mucrospirifer mucronatus (C o n r a d ), Punctatrypa 
nalivkini H a v 1 ., Atrypa reticularis kuzbassica R z n o s , Chonetes aff. 
scitulus Hali., while Athyris aff. nuculoidea C o o p e r, Chonetes rowei
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Schi., Mucrospirifer mucronatus (Coma d), Spirifer audaculus C o n- 
r a (1, Spinocyrtia martinofi (S t u c k.), Eleuterokoma leducensis K r i k. 
etc. occur in the latter. According to Răileanu et al. (1966), the 
first complex is likely to belong to the Givetian, while the second — to the 
Frasnian, possibly to the Upper Givetian.

The microfauna proves the presence of the Givetian in the Para- 
thurammina and Icriodus curvatus (wells Comana 10,13) and Pontocypris ? 
bythocyproidea (Mangalia 5082 well) biozones. The Upper Givetian-Fras- 
nian interval is attested by the Icriodus and Polygnatus Biozone, equally 
registered at Comana (1,13). Frasnian microfossils, grouped within the 
Palmatolepsis distorta Zone, have been reported from Comana (well 10) 
and Mangalia (well 5082). The Upper Visean has been identifiedat Comana 
(well 13) and Negru-Vodă (well 5065) by the Millerella and Valvulinella 
youngi (Brady) Zone. Palynologically, only the Givetian and the Frasnian 
have been identified — the former by the Dybolisporites, Calyptosporites, 
Ancyrospora and Hystrichosporites Zone, the latter by the Geminospora 
and Samarisporites triangulatus Zone. As to the Famennian and Tour- 
naisian, apparently lacking in South Dobrogea, they are to be added to 
the sunken Călărași Zone with complete sedimentation (depocenter) 
and, possibly, to the north-eastern part of Bulgaria.

With respect to the Călărași Formation it is worth emphasizing that 
in the south-eastern extremity of South Dobrogea, the Dinantian might 
pass on into an argillitic facies, i.e. the Vlașin Formation facies, identified 
north of the Danube. Once again, this might be a matter of diachronic 
boundary. This hypothesis relies on the fact that in the Vama Depression, 
the Dinantian is terrigenous, sometimes paralic. This situationis attested 
by Ograjden 120 well, near the Romanian-Bulgarian boundary, south 
of Negru-Vodă.

5. The Segarcea Formation. In South Dobrogea, the Middle and 
Upper Carboniferous, Permian, Lower and Middle Triassic deposits have 
not been signalled yet. They insert in the stratigraphic succession north 
of the Danube and in north-eastern Bulgaria. Consequently, the Călărași 
Formation or the terms older than the Givetian are directly overlain 
by the Segarcea Formation, which is in fact an almost exclusively terri
genous sequence of marine, lagunary and continental origin.

The Segarcea Formation has been encountered by the Independența 
5064 well and probably by the boreholes Castelu 5053 and Techirghiol 
5069. None of the mentioned wells crossed it completely, the thickest 
section (103 m) being opened at Independența. The equivalent of the 
respective deposits is known both north of the Danube and over the Bulga- 
rian territory where, concomitantly with their considerable thickening 
(in the well R1 Dulovo they reach about 800 m), they mostly change into 
limestones and dolomites.

As already shown, the Segarcea Formation transgressively and 
unconformably covers various older formations and also transgressively 
and unconformably underlies the Jurassic, locally the Upper Cretace- 
ous, too.

Petrographic analyses from Independența 5064 well indicate, in 
the crossed profile, ferruginous feldspathic sandstone, grauwacke, fetru-
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ginous — occasionally mottled clay, calcareous ferruginous clay, mari 
— frequently gritty and ferruginous, calcareous — gritty, ferruginous 
argillite, gritty limestone.

The microfauna identified in the Segarcea Formation has been. 
grouped into three paleocenoses: the Upper Ladinian-Lower Carnian 
Zone with Epigondolella hungarica, the Zone with Stellatochara and Dar- 
winuUa — typical of the Carnian — and the Zone with Polytaxis seelan- 
densis and Ostracoda 800—which might correspond to the Rheto-Liassic. 
In other words, in South Dobrogea, the Segarcea Formation is of a Carnian 
age, with transitions both to the Upper Ladinian and the Retho-Liassic. 
It is not impossible for the sequence opened by the Techirghiol 5069 well 
to belong to the Permian—Lower Triassic i.e. to the Roșiori Formation.

The pre-Jurassic deposits are affected by a fault network, only 
partly known. Starting from the pattern conceived north of the Danube, 
it would be possible to prove, on the South Dobrogea territory, the pre- 
sence of four regional NW — SE trending dislocations, nameîy: lanca- 
Palazu (more or less an equivalent of the Capidava-Ovidiu Fault, at 
the pre-Jurassic level), Smirna-Agigea, Brăgăreasa-Eforie and Lipia- 
Mangalia. The fault throw might exceed 500 m. Taking into account 
the situation present at Palazu (V i s a r i o n et al., 1979) and lanca, 
the main blocks are supposed to successively overthrust from south-west 
to north-east, along the separating faults. Within the large blocks (mega- 
blocks), there might be numerous disjunctive, still unidentified, accidents.

The presence of slight folds at the outcropping Lower Cretaceous 
and Jurassic level (C h ir i a c, 1979), associatedtothe low and moderate 
(5° — 40°) values of strata dipping, determined by wells, also admit in 
South Dobrogea a plicative tectonics at the pre-Jurassic formations level. 
Both with disjunctive accidents and with plicative elements, the main 
geodynamic element seems to be the pushing north-east Corning process, 
i.e. the East-European Platform displacement.

REFERENCES

B e j u D. (1972) Zonare și corelare a Paleozoicului din Platforma moesică pe baza asociațiilor 
palino-protistologice. Rev. Petrol și Gaze, 12, p. 714 — 722, București.

Chiria c M. (1979) Teză de doctorat, Universitatea București.
Grigoraș N. (1956) Asupra prezenței Silurianului in Dobrogea. Bul. Șt. Acad. R.P.R., 

II, 1/3 — 4, p. 169 — 180, București.
lanovici V., Giușcă D., Mutihac V., Mirăuță O., Chiria c M. (1961) 

Privire generală asupra geologiei Dobrogei. Asoc. Geol. Carp. — Bale. (Congr. V). 
Ghidul excursiilor, 92 pag., București.

Iordan M. (1967) Contribuții asupra Paleozoicului inferior din forajul de la Mangalia pe 
baza trilobiților și tentaculiților. D. S. Inst. geol. LIII/1, p. 367 — 387, București.

— (1977) Teză de doctorat, Universitatea din Iași.
— Richar d s R. (1971) Notă asupra graptoliților din Platforma moesică. D. S. Inst. 

geol., LVII, p. 5 — 19, București.

Institutul Geologic al României



9 PRE-JURASSIC DEPOSITS IN SOUTH DOBROGEA 37

— R i c h a r d s R. (1975) O nouă contribuție la inventarul graptoliților silurieni din 
Platforma moesică. D. S. Inst. geol., LXI, p. 17 — 23, București.

M a i e r O., M i h u E. (1976) Report, the archives of the Geological Enterprise of Pros- 
pection for Solid Mineral Substances, Bucharest.

Năstăseanu N., Paraschiv D. (1973) Prezența depozitelor carbonifere In sudul 
Dobrogei. Rev. Petrol și Gaze, 4, p. 199 — 204, București.

Paraschiv D., Dăneț N., Popescu M. (1979) Aspecte geologice ale Formațiunii 
de Călărași. Rev. Mine, Petrol și Gaze, 11 — 12, p. 572 — 578, București.

— Năstăseanu N., Dăneț T. (1973) Date noi asupra Carboniferului din sudul 
Dobrogei. Rev. Petrol și Gaze, 10, p. 593 — 595, București.

Răileanu G., Iordan M., Ali-Mehmed Dăneț, Beju D. (1966) Studiul 
Devonianului din forajul de la Mangalia. D. S. Inst. geol., LII/1, p. 323 — 339, București.

— Iordan M., Săndulescu E. (1967) Considerații asupra Paleozoicului inferior 
din zona Călărași. D.S. Inst. geol., LIII/1, p. 419 — 426, București.

— S e in a k a Al., Ali-Mehmed Dăneț N. (1965) Le Devon de la Dobrogea 
meridionale. Assoc. Geol. Carp. -Bale. (Congr. VII), I. p. 11 — 15, București.

R i c h a r d s R., Iordan M. (1975) Romanian graptolites from boreholes on the Moesic 
Platform. Geol. Mag., 112, p. 241 — 255, Great Britain.

V i s a r i o n M., M a i e r O., Ne d el c u-I o n C., Al exa n dres cu R. (1979) Modelul 
structural al metamorfitelor de la Palazu Mare, rezultat din studiul integrat al datelor 
geologice, geofizice și petrofizice. Stud. cerc, geol., geof., geogr., seria geof., 17/1, p. 95 — 
— 114, București.

QUESTIONS

N. Balteș. 1. What is, in your opinion, the extension of the pre-Jurassic formations 
of South Dobrogea in the continental platform of the Black Sea ?

2. What do you think about the importance of the pre-Jurassic formations you have 
presented concerning oii potențial source-rocks and also as rescrvoir rocks ?

Answers : 1. The boreholes drilled in the field indicate differentiations in the distribution 
of the Paleozoic formations on an east-west trend, particularly nearby the sea shore. Conse- 
quently, as there is no evidence in the acquatorial sector, the spreading of the Paleozoic beyond 
the shore line is questionable.

2. The Paleozoic of the Moesian Platform (Țăndărei Argillites, Călărași Formation and 
Vlașin Formation) could provide industrial quantities of hydrocarbon as pointed out by the 
oii and gas occurrences in the mentioned formations, the Lower Triassic deposits as well as the 
results of geochemical analyses.

As regards the accumulation capacity of the Paleozoic, it has been proved by tests and 
geophysical and laboratory analysis for the Mangalia quartzites, Smirna arenaceous quartzi
tes, and Călărași Formation.

DISCUSSIONS

M. Mureșan. I think that there are enough arguments to state that the lanca- 
Palazu line represents an overthrust, as mentioned previously in several papers concerning the 
Dobrogea (Visarion, Săndulescu, Maier). First of all, the fact that the Cocoșu 
Series and the Greenschist Series are heterogeneous isochronous deposits (M i r ă u ț ă) 
indicates that they have been brought into contact by an important tangențial movement 
(overthrust). Secondly, it has been proved at Palazu that the Carelian gneissic series overlies 
the greenschist series.

M Institutul Geological României
IGR/



Institutul Geological României



REVIEW OF THE PALEOZOIC-MESOZOIC OF NORTH HUNGARY1
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BY

KÂLMÂN BALOGH2

The North Hungarian Palaeozoic-Mesozoic is outcropped in the 
AggtelekMts, i.e. the Southern continuation of the South Slovakian Karst, 
in the Rudabânya Mts, further in the Szendrb-Uppony range and in the 
Biikk Mts. Tectonically, the first two mentioned mountains belong to 
the Silicieum, and the two latter ones, however, to the Bukkium (Fig. 1).

This paper gives a rapid glance ovei1 the stratigraphical changes 
resulted in by newer micropalaeontological and faciological studies in 
the named areas.

1. The unmetamorphosed Permian and Mesozoic of the Aggtelek 
Karst and its Slovakian continuation begins with thePerkupa Evaporite 
Formation of Upper Permian age (PI. I). It is overlain by predoininantly 
terrigenous “Seis Beds”, then by “Câmpii Beds”, being far richer in 
both carbonates and fossils. The base of the Middle and Upper Triassic 
carbonate platforms is formed by the dolomites and limestones of the 
Gutenstein Formation, but their bulk consists of Steinalm, Wetterstein, 
Tisovec, as well as Furmanec limestone.

The deep-water zones among the reef—and reef—lagoon facies 
are indicated in both Slovakian and Hungarian territory by Schreyeralm 
Limestone in the Illyrian and by Hallstatt Limestone from the Ladinian 
to the Norian. The grey and (at least partially) cherty Reifling Limestone 
was still known among the basinal facies.

But the borehole Szblbsardo-l crossed such a basinal sequence that 
strongly differs from all the mentioned ones. Namely, the dasycladacean- 
bearing Steinalm limestones transit upwards gradually to a grey-coloured 
and cherty dolomarl complex. The latter enclosing Gondolella regalis 
M o s h e r , a leading fossil of the Bithynian, presses down the age of 
its footwall far deeper as it was supposed till now. The deepest part of 
this complex contains a thin acid tuff layer, too.

Institutul Geological României



Fig. 1. — Outcrops of the Paleozoic and Mesozoic in North Hungary.
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The dolomarl complex is separated from the overlying, varicolou- 
red Nâdaska Limestone — representing a submarine slope-sediment 
— by a fault zone. Therefore the latter begins here only with its upper 
Illyrian part. But in other places of the karst region the Pelsonian-Lower 
Illyrian horizons of the N âdaska Limestone were also evidenced by cono-

Fig. 2. — Local assemblage zones above the lower boundary of the Nâdaska Limestone in the 
borehole Sozlbsardo — 1 after K o v â c s and B a 1 o g h (1981).
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donts. Higher up, the grey-coloured Cordevolian-Lower Tuvalian Szblbsardo 
Mari Formation, totally unknown hitherto in the Slovakian/Hungarian 
karst region, then the Tuvalian part of the Pbtschen Limestone were 
crossed.

In these basinal sediments 16 local assemblage biozones are distin- 
guished (Fig. 2) by means of conodonts as well as macrofossils (Daonella 
cassiana M o j s ., Halobia rugosa M o j s., Austrotraehyceras sp., Sirenites 
sp.). The naturally outcroped part of the Pbtschen Limestone enclosing 
Halobia styriaca M o j s. is already of Lower Norian age; its top, however, 
may reach up to the Upper Norian.

On the Hungarian territory, the Rhaetian sediments (i.e. the Kbssen 
Beds of Drnava) and the Zlambach Marls of Silicka Brezova are not 
— or only in a very small extension — outcropped.

The fact that the Hungarian part of the karst region was also trans- 
gressed by the Jurassic sea after a gap at the beginning of the Liassic, 
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was already supposed on the basis of remnants of the Hierlatz, Adneth 
and spotted mari facies as well as the varied Bathonian-Callovian radio- 
larites found in some places of the South Slovakian Karst. However, 
only the studies of M. S y k o r a and M. M i s i k (1980) on the pebbles 
of Glosau and Miocene conglomerates have made evidence that the Jurassic

Fig. 3. — Stratigraphy of the Jurassic and Cretaceous sediments of the Aggtelek 
Karst and its continuation in South Slovakia completcd with new data of 

Prof. MiSik.

sequence embraces also the Malm (taken as a whole), and it ends with 
a shallow-marine Tithonian, and the Upper Cretaceous is represented by 
fresh-water limestones (Fig. 3).

2. Up to the Pelsonian, the nonmetamorphosed Mesozoic of the 
Rudabânya Mts is substantially identical with that of the Aggtelek Karst. 
The Steinalm Limestone, however, is also overlain here by several basinal 
facies classified as Ladinian or Lower Carnian in 1949. After newer data, 
however, this basinal sequence reaches as high as the Liassic, where it is 
accompanied by a quartz-porphyry volcanism.
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It is possible that some members of the slightly metamorphosed 
Meliata sequence underlying the Silicicum are present also in the Ruda- 
bânya Mts and in the tectonic zone of the upper Bodva Valley.

The age and appurtenance of the diabase serpentinite and natron- 
gabbro masses in the upper Bodva and the Zosva Valley to a distinct 
tectonical unit is also questionable. In most instances they appear as 
enclosed into an evaporitic complex considered as old as Late (?) Permian. 
But they form only smaller bodies cut out from their original connections. 
Their K/Ar age runs between 197 and 212 m.y. A magmatism of similar1 
character is hardly imaginable in the Silicicum.

Summarizing, the following theses seem to be evident.
a) The nonmetamorphosed Permian and Triassic of the Silicicum 

is very similar to those of the Hallstatt nappe of the Northern Limestone 
Alps.

b) With its Jurassic featuring a North Alpine character, the Sili
cicum forms a tectonic unit which is independent of the ranges of the 
Central Transdanubian Mountains.

c) In contradiction to this, the Mesozoic of the Silicicum may be 
interlinked with the slightly metamorphosed Meliata sequence through 
the nonmetamorphosed Rudabânya-type series.

3. In consequence of the conodont-findings of K o z u r and M o ck 
(1979) and mainly of K o v â c s, K o z u r (1980) the age of the Szendrb 
and Uppony sequences (Fig. 4) must have been significantly modified. 
They are slightly metamorphosed. The degree of the metamorphism 
varies by zones, but it isnever stronger than the quartz-albite-muscovite- 
chlorite subfaeies of the greenschist facies.

The oldest member is the light-grey Nekezseny Limestone with 
traces of contemporaneous submarine diabase volcanism. Previously 
it was considered of Middle Triassic age; it belongs to the Lower Devonian 
(K o v â c s, 1980).

The Middle Devonian-lowermost Frasnian is represented by the 
dark-grey Szendrblâd Limestone Formation bearing Heliolites, Favosites 
Pachyfavosites, Thamnopora, Gracilopora, Alveolites, Syringopora and 
conodonts. The upper part of this formation seems to be interfingered 
with the dark-grey Irota Phyllites, the uppermost beds of which reaches 
as far as Lower Famennian. The light-grey Abod Limestone (andperhaps 
also the light-coloured parts of the Borsod Limestone in the Szendrb 
Mts as well as the light-grey Uppony Limestone) ean be placed to the 
Frasnian /Famennian boundary, but — for the time being — only the 
age of the Abod Limestone is evidenced by K o v â cs, K o zur (1980).

Individual parts of the “Lâzbdrc Formation” in the Uppony Mts 
consisting of schists, siltstones, grey limestones, diabase masses andtuffs 
beai- Upper Devonian conodonts (Kozur, Mock, 1977 a). The bulk 
of the formation contains no fossils, its other parts belong to the Lower 
Vis6an, its uppermost beds, however, seem to be as old as Bashkirian. 
The age of the overlying Tapocsâny Formation, forming a thick, dark- 
grey schist and siltstone complex with manganeselayers and radiolarites, 
but without limestones interbedded, is not definitely known. Its deeper-
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marine facies differs from the other Carboniferous sequences of the 
Biikkium.

Undoubted Upper Visean, Serpukhowian and lowermost Bash- 
kirian were found by K o v â c s and K o zur (1980) in the Rakaea 
Marble Formation of the Szendro Mts, being divisible by means of a 
shaly intercalation into a lower, light-grey part and upper, dark-grey 
one. Its cover, the dark-grey Szendro Phyllite Formation consisting of a 
rhythmic alternation of schists and coarse-grained metasiltstones inter- 
caled by grey limestone beds and olistolites, belougs in all probability 
to the Bashkirian.

The present data are not sufficient to reach clear conclusions as 
regards the age of the gaps and the metamorphosis of the mentioned 
sequences. The manifestations of the Hercynian metamorphism are undis- 
tinguishable from those of the Alpine metamorphosis.

4. The profile of the Biikk Mts begius with a thick alternation of 
grey sericitic shales, silt- and sandstones (Fig. 4). Unfortunately, their 
immediate connection with the Uppony Mts eould not be stated because 
of an important thrust plane and severa! faults; whereupon the connect- 
ing area is covered by Miocene sediments. The lowermost shales being 
free from fossils can be classified as Upper Serpukhowian-Bashkirian. 
They are similar to the South Alpine Hooehwipfel flysch, but their ages 
not known precisely. This lower part is separated by coarser-grained silt- 
and sandstones from the higher shales containing crinoids, brachiopods, 
gastropods, trilobites, plant-remnants and Hemifusulina moelleri B au- 
s e r that make probable the deepest horizons of the Moscowian stage.

The Upper Moscowian, Kasimowian and Gshelian shales and limes- 
tones include a rather rich faima (Fusulinids, Rugosa, Chaeteids, Gastro
pods, Bivalves). This part of the section contains local lenses of lydite- 
bearing conglomerates and quartzose sandstone beds reminding of the 
Auernig Facies of the Carnic Alps and the Dinarides.

It did not succeed to prove the Lower Permian. Likewise, the time 
spân of the evaporitic series overlying different horizons of the Middle and 
Upper Carboniferous and characterized by red and light-grey sandstones, 
green shales, anhydrite-layers and (on the top) yellow or grey, early- 
diagenetic dolomites was left open. However, it seems to be comparable 
with the Koăna or the Grbden beds. The upper boundary of this Szen- 
tl61ek Formation is much clearer because the overlying Nagyvisnyo 
Limestone includes a rather rich Baisalian flora and fauna, moreover 
some Dorashamian microfossils. This fact consolidates the old supposition 
concerning the uninterrupted transition between the carbonates of the 
Permian and Scythian.

After the Lower Triassic and Anisian the formation of the Middle 
Triassic carbonate platform is interrupted in the Illyrian (PI. II). This is 
proved by the intercalated dolomite-breccias being comparable with the 
Uggowitz breccia and by a marine porphyrite volcanism. After this acci-

Fig. 4. — Stratigraphy of the Paleozoic complexes of the Szendro, Uppony and Biikk Mts com- 
pleted with the new results of K o v ă c s .

J. Institutul Geological României 
igr/



K. BALOGH

dent the forming of the carbonate platform continued up to the end of the 
Ladinian. The Carnian sericitic shales with diabase and cherty limestone 
interealations refer to deepening of the sea. But from the start of the Norian 
probably to the end of the Triassic, the grey, deep-water Felsbtârkâny 
Limestone, including also products of a diabase and quartz-porphyry 
volcanism, is interfingered with different light-coloured (partly coral- 
bearing) platform facies. The succession of the Jurassic rocks incorporated 
previously with the Carnian sericitic shales is not cleared as yet. Appearing 
mainly in the SW Biikk, they contam, beside a flysch-like alternation 
of dark-grey shales, silt- and sandstones also siliceous and manganiferous 
shales or oolithic limestones. In places they include Middle Liassie fora- 
minifers and Dogger radiolarians. In the Szarvaskb-Darnohegy zone they 
include also masses of diabases, spilites and pillow-lavas, as well as gabbros 
and peridotites which seem to belong to a probably Jurassic magmatic 
activity.

The slight Alpine metamorphism of the Paleozoic and the Mesozoic 
of the Biikk Mts varies by zones. But the Gosau Beds at Nekezseny were 
not touched by this metamorphosis. Subsequent to the post-Gosau 
movements the Upper Eocene transgresses over the evolved structural 
elements.
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LITHO-AND BIOSTRATIGRAPHIC SKETCH OF THE TRIASSIC IN THE AGGTELEK MOUNTAINS

of the Palaeozoic - Mesozoic of North Hungary.
(North Hungary) AFTER BALOGH (1980)
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FORMATIONS SALIFERES DE LA PLATE-FORME 
MOESIENNE (ROUMANIE)1

PAR

DUMITRU PARASCHIV 2

Les travaux de forage effectues dans la Plaine Roumaine ont signald 
des d£pots saliferes dans trois secteurs de la Plate-forme moesienne : 
dans la pârtie nord-ouest, ă Bibești, dans la zone centrale, â Cartojani 
et dans la pârtie sud, delimitde â peu preș par les rivieres d’Argeș et d’Olt 
(fig. 1). La sdquence sedimentaire ă sel de Bibești, representant l’extension 
vers le sud de la zone dvaporitique baddnienne qui se d6veloppe dans le 
flanc interne, plisse, de l’Avant-fosse carpathique, n’a pas constitui une 
surprise. Ces depots, connus depuis longtemps ă la surface aussi bien que 
par les forages, ont fait l’objet de nombreux etudes et rapports. Par con- 
sequence, le travail ci-pr6sent sera concentra sur les formations saliferes 
des secteurs sud et central de la Plate-forme moesienne.

Les premiers indices sur les halites du fondement de la Plaine Rou
maine proviennent de son secteur sud. Elles datent de 1956, lorsque le 
puits 3 Putinei, arrive ă 2746 m de profondeur, a identifid, ă l’aide d’une 
carotte mecanique, de l’anhydrite massive et du sel blanc grossier.

A cause de certaines difficult^s techniques, on n’a plus repete le 
carottage mecanique et on a arrete le forage ă 2839 m. Selon la diagraphie 
dlectrique, les bancs ă sel et ă anhydrites eommencement ă environ 2720 
— 2740 m (planche) et se succedent jusqu’ă la profondeur finale. Dans 
les conditions ci-dessus, le puits 3 Putinei n’aurait pas pu traverser la 
sequence evaporitique en entier, cette derniere allant au-dessus de 
2839 m.

On aurait bientot confirme le sel de Putinei grâce ă trois autres 
forages, acheves en 1962. II s’agit des puits 3 Lița, 60 diiriacu et 100 
Vlașin, tous situ6s dans le meme secteur sud de la Plate-forme moesienne.

Dans le puits 3 Studina, on a rapporte du sel blanc grossier aux 
âldments d’anhydrite, dans la carotte rdcuperee de l’intervalle 2340 — 
— 2341. On n’a continud le forage que le long d’un seul metre; ainsi, il 
est tres probable que le puits se soit arrete dans le sel. Selon les memes

1 Note prâsentee au 12 cmc Congres de l’Association giologique Carpatho-Balkanique, 
8 — 13 septembre 1981, Bucarest, Roumanie.

2 Ministere du Petrole, Bucarest.
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diagraphies electriques, Ies bănos de sel ă anhydrites pourraient se deve- 
lopper ă pârtii1 d’environ 2300 m vers le fond. Donc, ce puits n’a pas entie- 
rement traverse la sequence evaporitique.

Dans le puits 60 Chiriacu (fig. 1 planche), on a extrait une premiere 
carotte â 2661—2662 m, au sel blanc, partiellement rouge et aux impu- 
rites mamo-calcaires gris-verdâtres, ayant l’aspect d’une breche. On a

Fig. 1. — La plate-forme moesienne et la position geographique des puits qui ont rencontr6 
des formations saliKres : 1, forages; 2, localites; 3, ligne de Bibești-Tinosu.

recupere du sel blanc grossier, aux intercalations dolomitiques et anhy- 
dritiques ă la profondeur de 2915 — 2916 m. Entre ces deux prises de sel, 
on a egalement extrait deux carottes des intervalles de 2733 — 2734 m 
et de 2848 — 2849 m qui ont repr^sente des marnes, respectivement des 
calcaires aux diaclases remplies, dans Ies deux cas, par de cristaux de sel. 
Le forage a continue sur Ies 278 m sous la deraiere carotte â sel, sans sig- 
naler pourtant de nouvelles halites. Selon le diagramme electrique, corr616 
aux carottes mecaniques, on voit que la formation salifere se dâveloppe 
sur une epaisseur d’environ 360 m (2640 — 3000 m). Le long de cet inter- 
valle, on pourrait separer trois bancs masifs de sel associe aux anydrites.. 
La formation â sel est bordee de calcaires et de dolomies. On y trouve 
egalement des depots carbonates et marno-calcaires entre Ies bancs de 
sel, ce qui suggere que la formation salifere constitue un episode dans la 
sequence carbonatee triasique.

Le puits 100 Vlașin a rencontre, ă 2545 — 2547 m, du sel blanc aux 
tâches rougeâtres, associe aux debris calcaires et marno-greseux, brun- 
rougeâtres. A 2802 — 2804 m on a signale de l’argile aux intercalations 
anhydritiques, Ies diaclases des roches etant remplies de sel rougeâtre. 
Les diagrammes geophysiques du puits suggerent que la formation â sel 
commence ă environ 2520 m et s’6tend jusqu’â peu preș 2830 m. De 
lâ jusqu’ă. 4215 m (la profondeur totale du forage) on a traverse successi- 
vement les roches carbonat6es du Trias, les greș et les argiles quasiconti-
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nentaux permiens (possible triasiques inferieures aussi) et Ies pelites char- 
boneuses du Namurien.

Tous Ies quatre forages ci-discutâs appartiennent ă une zone ddpres- 
sionnaire de la Plate-forme moesienne, connue sous le nom de „la Depres- 
sion Roșiori-Alexandria”. Formee ă l’6poque du diastrophisme sudetique 
— sinon plus tot, cette depression de type plate-forme a fonctionnâ jus- 
qu’ă la fin du Trias. Le terme lithofacial le plus ancien connu de la d6pres- 
sion respective est constitue par la Formation de Călărași, une sequence 
presque exclusivement carbonatee, epaisse de 2000 — 2500 in, qui ddbute 
au Givetien et s’etend jusqu'au Viseen y compris. Localement, la forma
tion en question peut etre partiellement erodee.

La Formation de Vlașin y suit d’une maniere discordante. Elle se 
compose d’argillites, d’argiles calcaires et de microgres, plus ou moins 
charbonneux, grauwackes, sousgrauwackes, microconglomerats, dont 1’6- 
paisseur pourrait totaliser 1000 — 1200 m. L’âge de la Formation de 
Vlașin est namurien et westphalien inf6rieur.

Une sequence de depots quasi-continentaux, localement lagunaires, 
g6n6ralement brun-rougeâtres, suit dans l’6chelle stratigraphique. Elle 
est repr6sentee par des argiles, des silts, des greș, des microconglomerats, 
aux intercalations ou aux inclusions gypsiferes et anhydritiques. 11 paraît 
que la sequence en question, epaisse de 300 — 2500 m est d’âge permien 
et triasique inf6rieur.

Les d6pots marins-lagunaires (0 — 1200 m) g6n6ralement carbonates, 
du Trias suivent transgressivement et d’une maniere discordante. Formee 
de calcaires, dolomies, argiles calcaires, et plus rarement de greș calcaires 
et d’argilles, cette succession forme aussi, localement, des evaporites comme 
des anhydrites, des greș et du sel. Ces evaporites ont 6t6 signa!6es par 
les puits 3 Studina, 3 Putinei, 60 Chiriacu et 100 Vlașin. Selon un rapport 
recemment publie (Paraschiv et al., 1978), les depâts marins-lagu
naires triasiques sont h6t6rochrones, c’est-ă-dire leur depot a debute 
au Trias inferieur (synchrone au Werfenien ) dans le sud de la Plate- 
forme, tandis que dans le secteur nord de la region, l’6pisode carbonate 
d6bute plus tard, pendant, l’Anisien. II ne faut pas ignorer le fait que 
vers les p6ripheries de la Plate-forme moesienne, la formation marine- 
lagunaire a et6 6rodee, parfois entierement. Dans le secteur Cartojani 
par exemple, l’6rosion est arrive jusqu’ă la moitie inferieure de l’Anisien 
(planche).

Le Trias s’acheve par une sequence de depots quasi-continentaux, 
presque exclusivement terrigene, epaisse de 0 — 900 m. Composee d’argi
les, argiles calcaires, rarement calcaires, microgres, greș, microconglome
rats et localement, de magmatites, associ6ș aux intercalations et aux aids 
anhydritiques et gypsiferes; la s6quence respective, que l’on appelle Ia 
Formation de Segarcea (Paraschiv, 1981), se caracterise par une 
couleur rouge dominante. Elle se trouve en rapports de discontinuite 
avec le terme lithostratigraphique sous-jacent aussi bien qu’avec le Juras- 
sique qui la recouvre.

Les quelques elements ci-mentionnes tâchent de d6finir la position 
de la sequence salifere dans le contexte stratigraphique de la Plate-forme 
moesienne et surtout dans celui de la D6pression Roșiori-Alexandria.

4 — C. 50

Institutul Geological României
IGR/



50 D. PARASCHIV 4

A ce sujet-lă, une importance particuliere gagnent Ies puits 60 Chiriaeu 
et 100 Vlașin qui ont traversă des sequences assez completes, permettant 
ainsi d’etablir l’âge des depots ă sel et de Ies localiser dans la sucees- 
sion triasique. En outre, on a preserve tont le materiei documentaire 
fourni par le puits 100 Vlașin, y compris Ies earottes măcaniques recem- 
ment soumises aux răexaminations.

Dans l’un des rapports recemment parus (P a r a s c h i v et al., 
1978) on mentionne que l’ăchantillon de terrain (la carotte) recupere du 
puits 100 Vlașin sur l’intervalle 2802 — 2804 m (la sequence salifere) 
contient une association palynoprotistologique 3, c’est-â-dire une palyno- 
zone ă Angustisulcites et Triadispora, specifique pour l’Anisien. Cette 
association comprend Ies formes suivantes : Dziplicisporites sp., Puncta- 
tisporites sp., Verrucosisporites sp., V. cf. thuringiacciis M ă d ., Alispo- 
rites sp., A. grauvogeli K 1., A. minutisaecus Clar., Angustisulcites sp., 
A. grandis (Freund), A. cf. Flaussi (Freund), Chordasporites 
sp., Falcisporites sp., F. snopkovae V i s s ., Illinites sp., Klaussipolenites 
sp., K. schaubergeri (Paut ., K 1.,), Limitisporites sp., Microcahrydites 
doubingeri K L, M. sittleri K 1., Platysaccus sp., P. cf. triassicus M ă d., 
Pityosporites sp., Potonieisporites sp., Sahnisporites cf. reticulatus M ăd., 

thomassii M ă d., Striatites sp., 8. richteri (K1.), Striatoabietites cf. 
richteri (KL), 8. aff. aytugii Vis., Sulcatisporites reticulatus M ă d., 
Triadispora sp., T. crassa V i s s., T. epigona KL, Vitreisporites pallidus 
(R ei s s.) P a u t., Voltziaceaesporites heteromorpha K1.

Environ 90m plus bas, la carotte provenant de 2890 — 2890,5 m 
bien qu’egalement d’âge anisien (selon la microfaune), ne contient plus 
du sel.

Au dessus des deux ăchantillons dâjă mentionnes, la carotte situăe 
ă 2545 — 2547 m se fait remarquer par un contenu microfloral ladinien 
(palynozone ă Ovalipollis et Taeniaesporites sulcatus) qui comprend Ies 
formes : Apiculatisporites sp., Calamospora aff. mesozoica C oup ., Puncta- 
tisporites sp., Vemicosisporites sp., Alisporites sp., A. aff. grauvogeli K 1., 
Chordasporites sp., C. magnus KL, C. singulichorda KL, Classopollis sp., 
Cuneatisporites sp., C. radialis L es ch., Falcisporites sp., Gardenaspo- 
rites sp., Gigantosporites sp., G. cf. hallstatensis K L, Gingkocycadopites 
sp., Klausipollenites sp., Limitisporites parvus K L, Microcahryidites 
doubingeri ~KA.,Ovalipolis sp., O. ovalis K L, O. lunenzis KL, O. grebae 
KL, Parcisporites sp., P. cirratus Lesch., Sulcatisporites sp., Taeniaes
porites sp., T. cf. sulcatus (P a u t.), T. cf. alutus K L, Vitreisporites palli
dus (R e i s s.) P a u t., Voltziaceaesporites heteromorpha K 1 .

Au meme niveau on a rencontre une microfaunelad inienne (P a r a s - 
c h i v et al., 1978) composăe de nombreuses especes de foraminiferes et 
d’ostracodes 4: Sorosphaera scabra Trif., Ammodiscus sp., Glomospira 
sp., G. irregularis Lip., Glomospirella sp., Tolypammina rotula Guts., 
Treck., Lituotuba indistincta Trif., Ammobaculites sp., Placopsilina 
lacera Trif., Placopsilius florae Trif., Gaudryina racenna Triff., 
G. triassica Trif f., Gaudrynella kotlensis T r i f., Pliammina densa 
P a n t i 6, Agathammina austroalpina K r i s, Meandrospira deformata 
Sălaj, M. insolita (Ho), M. pusilla (Ho), Nodosaria libera Trif., 
N. ordinată Trif., Dentalina hoi Trif., Pseudoglanaulina rosenbergi 
Ober., P. simpsonensis T ap pan, Lingulina Klebelsbergi Ober., 
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L. aff. L. major (B o rn.), Trocholina acuta Ober., Globigerina ladi- 
nica Ober., G. mesotriassica Ober, (foraminiferes); Bairdia anisia 
Kozur, Barwinula fragilis Schn., Bythocypris triassica Kozur, 
Triasselina bicuspidata K o z u r, Monoceratina minuta K o z u r, Poja- 
nites striatus K o z u r, Lutkevichinella gruenndeli K o z u r, L. lata K o z u r 
L. ( Cytherissinella ) rectagona Kozur, L.(c) schneiderae Kozur, L. 
simplex Kozur, Limnocythere triassica K o z u r, Telocythere tol- 
Imanni Kozur, Speluncella sulcata Kozur, Healalia (Hungarella) 
reniformis (M e h e s).

On a 6galement signale des associations palynoprotistologiques et 
microfauniques dans la carotte de 2473—2475 m, situee immediatement 
au-dessus de la sequence salifâre.

Les bulletins d’analyse plus anciens indiquent des eldments micro- 
floraux similaires dans les puits 60 Chiriacu et 3 Studina. A Chiriacu, les 
earottes ă sel provenues de 2661 m et 2915 m contiennent entre autres: 
Ovalipolis sp., O. ovali s Kl., O. grebeae Kl., O. brevis Kr., O. lunzen- 
sis Kl., Taeniaesporites sp., T. sulcatus Paut., Cuneatisporites sp., 
C. radicalis Les eh., Parcisporites sp., Sulcatisporites sp. Dans le puits 
3 Studina, les earottes extraites des intervales de 2300—2301 m (ă travers 
le sel) et de 2215—2216 in (au-dessus du sel) contiennent entre autres: 
Apiculatisporites sp., Cuneatisporites radialis Lesch., Ovalipolis sp., 
O. lunenzis Kl., O. grebeae Kl., Parcisporites sp., Sulcatisporites sp., 
Taeniaesporites sp. etc.

Le contenu paleontologique des earottes examinees, aussi bien que la 
correlation des profils lithologiques traverses par le puits (planche) sugge- 
rent que le depât de la formation â sel a commence pendant l’Anisien et 
a continui jusqu’â la fin du Landinien. Pendant tont cet intervalle, des 
depots carbonates marins se sont accumules â travers la Plate-forme moe- 
sienne, excepta la Depression Boșiori-Alexandria ou des lagunes ont pris 
naissance, localement et temporellement. II s’ensuit que la sequence 
sedimentaire â sel represente une variation locale de facies dans l’episode 
carbonată triasique de la Plate-forme. Cette conclusion vient de s’ajouter 
aux elements deja connus (dispersion, dpaisseur, contenu paleontologique, 
etc.) presentees dans un rapport anterieur (Paraschiv et al., 1978) 
pour soutenir l’idee que les depots marins-langunaires triasiques dans la 
Plate-forme moesienne soient assembles dans une unite lithofaciale distinc
tive, c’est-â-dire „La Formation d’Alexandria”. On pourrait nommer la 
sequence ă sel „L’horizon de Chiriacu”.

Les depots saliferes de la zone centrale de la Plate-forme moesienne 
ont ete mis en evidence par le puits 4517 Cartojani, recemment fore. Du 
Jurassique terfigene (la microflore du Bathonien superieur — Callovien 
inferieur), ce dernier a penetre l’Anisien (microfaune specifique dans le 
puits voisin 10 Cartojani) et l’a traverse entre 2222 m et 2267 m. Dans la 
region de Cartojani, les calcaires et les dolomies correspondant au Ladi- 
nien et ă l’Anisien superieur ont ete erodes de telle maniere que la Forma
tion d’Alexandria reste uniquement representee par l’Anisien basal. Au- 
dessous, on a rencontre un horizon de greș aux intercalations d’argiles et 
de silts rouges, dpais d’environ 300 m (2267—2562 m). Dans plusieurs 
puits de la plate-forme, cet horizon contient une association palynoprotis- 
tologique triasique inferieure (association â Lumbaldispora et Alisporites 
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cymbatus). A pârtir de 2562 m jusqu’au fond (4500 m), c’est-ă-dire sur 
une 6paisseur de 1938 m, le puits a penetre une succession de depots con- 
tinentaux-lagunaires, sans la traversei' completement pourtant. Ces der-

Fig. 2. — Profil synthetique du Permo- 
Trias salifere de la Plate-forme moesienne 
(selon les puits 100 Vlașin et 4517 
Cartojani) : 1, argiles, inarnes ; 2, greș, 
sables ; 3, dolomics, calcaires ; 4, gypses, 
anhydrites; 5, sel; 6, charbons; Ch, 
l’horizon de Chiriacu ; Ca, l’horizon de 

Cartojani.

niers se composent d’argilites, partiellemcnt calcaires, ferrugineuses, mar- 
nes ferrugineuses, microgres et greș ferrugineux aux intercalations ou 
nodules de gypse et d’anhydrite. La pente des couches comporte un pen- 
dage de 6° — 10°. La carotte prise entre 3606—3610 m a indique du sel 
gemme blanc et rose aux impurit^s formees d’argile dolomitique gr^seuse- 
ferrugineuse, de grâs et de nodules d’anhydrites. Environ 20 m plus 
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bas (3628—3633 m) on a de nouveau răcupere du sel blanc et rose aux 
impurites marneuses brunes. Les echantillons de terrain provenus des 
profondeurs au-dessous de 3800 m n’ont plus indique le sel, mais seu- 
lement les nodules gypsiferes et anhydritiques. Selon la diagraphie geo- 
physique du puits, l’horizon ă sel correspondrait â l’intervalle de 3545 — 
3830 m, ce qui signifie une epaisseur de presque 300 m. Si l’on tient compte 
des occurrences de gypse et d’anhydrites au-dessus de 3830 m, des inter
calations minces et des nodules de sel pourraient Egalement paraître jus- 
qu’au fond du puits.

La carotte ă sel de 3628—3633 ni contient quelques formes micro- 
ilorales et microfauniques qui indiquent l’âge ladinien. Etant donne l’in- 
consistance des elements pal^ontologiques et la position stratigraphique 
controlee de la sequence ă sel de Cartojani, on considere ces evaporites com- 
me appartenant au Permien. On connaît Egalement du sel permien au sud 
du Danube, dans le territoire bulgaire, a Mirovo.

A partir de l’âge, du cont exte stratigraphique et de la necessite de la 
faire distinguer du sel triasique moyen, on propose de nommer la sequence 
permienne aux halites „L’horizon de Cartojani”.

On pourrait expliquer l’occurrence du sel permien dans la Plate-forme 
moesienne au nord du Danube par la formation d’un sillon oriente est- 
ouest, au contact de deux grands segments de l’6corce. Presque continental 
en exclusivite dans le reste de ia plate-forme, le Permien a evolue ă l’interieur 
du trench vers un facies lagunaire puissant, meme lacustre, ă calcaires 
(dans la zone de Ciurești). Par consequent, il est possible que l’Horizon de 
Cartojani s’etend par intermittence le long du fosse mentionn^, environ 
entre les meridiens Ghimpați (ă l’est) et Craiova (ă l’ouest).

En conclusion, les puits fores sur la Plate-forme moesienne ont ren
contre trois niveaux stratigraphiques ă sel. Le premier est localise dans le 
Badenien et appartient en effet ă l’Avant-fosse carpathique. Le deuxieme 
niveau, l’Horizon de Chiriacu, correspond ă la pârtie superieure de l’Anis- 
sien et au Ladinien presqu’en entier. Le troisieme, l’Horizon de Cartojani, 
appartient au Permien. En effet, il n’y a que ces deux derniers horizons 
qui soient propres â la plate-forme. La figure 2 exprime d’une maniere 
synthetique le contexte stratigraphique-des horizons saliferes permo-triasi- 
ques.

3 Determinations faites par D. B e j u .
4 Determinations effectu6es par N. D ă n e ț .
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PROFILE SYNTHETIQUE DU PERMO - TRIASSIQUE SALIFERE DE LA PLATE-FORME MOESIQUE 
(selon les puits 100 Vlașin et 4517 Cartojani)

D- PARASCHIV. Formations saliferes de la Plate "forme Moesienne ( Roumanie).
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THE GEOLOGICAL CONSTITUTION OF THE DANUBE DELTA1
BY

ION PĂTRUȚ2, CORNELIA PARASCHIV2, THEODOR DĂNEȚ2, NICOLAE BALTEȘ 2, 
NURHAN DĂNEȚ2, LIGI A MOTAȘ2

Introduetion

From the geological point of view, the Danube Delta represents the 
south-eastern part of the Pre-Dobrogean Depression, a unit of foredeep 
characters, comprised between the North Dobrogean Hercynian and 
Kimmerian Orogene and the East-European Platform. The young Delta 
sedimentary has been investigated by shallow wells (Liteanu, Pri- 
că j an, 1963) and further geological surveys have been carried ont, fol- 
lowed by drilling of severa! deep stratigraphic and structural wells. The 
results of these works have been synthetized in the oii industry by 
Pătruț et al. (1976)andthis synthesis lies at the basis of the present paper.

1. Stratigraphic Considerations

Deep drillings in the Danube Delta have not reached the base
ment and its constitution is still a problem.

The sedimentary cover comprises Paleozoic to Quaternary deposits 
and may be separated into sedimentary cycles, delimited by stratigraphic 
gaps, out of which the most significant and general are those corresponding 
to the Upper Devonian-Permian, Lower Jurassic and Upper Cretaceous- 
Lowei' Miocene intervals.

A fault line, the Sf. Gheorghe Fault, roughly outlining the Sf. Gheor- 
ghe branch of the Danube, separates the Delta sedimentary from the North 
Dobrogean one.

1.1. The Paleozoic sedimentary cycle. In the north-eastern part of 
the Delta, the Eosetti well has been completed in a sequence with dolo- 
mites and limestones, after opening it over 300 m (PI.—A). No fossil 
remains have been identified, but not far eastwards, in the Snake Island 
(USSR), fossiliferous Devonian limestones, of about 100 m in thickness,

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 September 8 — 13, Bucharest, Romania.

2 Ministry of Petroleum, Bucharest, Romania.
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have been identified in a shallow well (B o g a e t et al., 1976) and it was 
estimated that these limestones plunge westwards into the Danube Delta 
area, being evenbetterdeveloped. Upper Devonian-Carboniferous carbonate 
deposits are equally mentioned north of the Danube, in the USSR 
(K apt an et al., 1963).

In the eastern part of the Delta, the North Lacul Roșu well has. 
opened, on about 180 m in thickness, a grey-blackish sequence of feld- 
spathic sandstones and silicified argillites (PI.—A). No organic remains 
have been identified, but a vitrocrystallolitoclastic tuff (ignimbrite) iden
tified in the. lower part of the sequence suggests a Silurian-Devonian 
age. In the Snake Island (USSR), a thin layer of effusive rocks has been 
noted in the Ludlovian (B o g a e t et al., 1976).

No clear remarks can be made on these deposits real thickness and 
spreading. An area of limestones and dolomites rather amply developed. 
seems to be located, however, between the Sulina and Chilia branehes of 
the Danube, with a northward extension in the USSR.

The carbonate Paleozoic is lacking at Lacul Roșu, as well as in Do
brogea, suggesting the uplifted position of the areas at this strati- 
graphic level.

1.2. The Lower Triassic sedimentary cyde overlies, slightly uncon- 
formably, the Paleozoic and consists of thick red continental deposits 
(400—over 2500 m), fine-coarse sandstones with argillites and marly 
clays. Diaclases, nodules, and thin anhydrite layers have been noted 
throughout the sequence.

Thick acid effusive rock interbeddings (up to 200 m in thickness) 
were encountered in the eastern part of the Delta at Letea (feldspathic 
porphyries) and Lacul Roșu North (quartziferous porphyries), as well as 
basic ones in its middle-western part, at Stipoc and Obretin (diabases and. 
melaphyres) (PI. — A, B). The age of the volcanics is still a problem.

Only some continental vegetal remains of gymnosperms and spores 
have been identified out of which a constant frequency seems to present 
the species Taenisporites noviaulensis (Leschik) and Falcisporites 
zapfei (Pot. & K1 a u s) Leschik, as well as some undeterminable 
specific types of the genera Striatoabietites, KlausipoUenites, Ilemiapol- 
lenites and Alisporites. AII these are derived from Paleozoic types, but their 
association rather points to a Lower Triassic age.

The thickness variations of the red sedimentary, as well as its lack 
in the Snake Island (USSR), suggest an area of maximal deposit accumu- 
lation in the western half of the Delta, in front of the Sf. Gheorghe Fault.

In North Dobrogea, the red continental deposits, dated as Lower 
Triassic (Seissian) were only noticed in the Tulcea — Mahmudia area. 
Their thickness is comparatively unsignificant and obviously indicates the 
uplifted position of the respective area at this stratigraphic level too.

1.3. The Middle-Upper Triassic sedimentary cyde transgressively 
overlies the red sedimentary and consists of thick marine deposits, carbo
nate in the lower part and arenaceous at the top.

— The carbonate deposits are about 1000 m thick and consist of 
limestones at the base (350—450 m thick) and dolomites at the upper part 
(500—600 m thick) (PI. —A, B).
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The limestones are grey coloured, micro- and mesocrystalline, some- 
times argillaceous. No determinable macrofossils have been registered and 
a poor foraminifera fauna has been solely identified at the base of the 
sequence (Lacul Roșu). It includes different forms of Glomospirella, Nodo- 
sinella, Spirillina, Agathamina, Meandrospira, suggesting an Anisian age. 
This age is equallv substantiated by the continental palyno forms, present 
in all wells. Out of these, mention must be made of : Paravesicaspora plan- 
derovăe (V is ch er), Protodiploxypinus doubingeri (K1 a u s) War- 
r i n g t o n, Thiradispora crassa K1 a u s, Alisporites graivogeli K1 a u s.

The dolomites are micro- and macroerystalline, whitish or yellow- 
ish grey-coloured and, occasionally, red-spotted. No macrofossils have 
been identified and the poor foraminifera content (forms of Nodosaria, 
Pentalina, Placopsilius, Nodosinella), as well as the palyno one (lesser 
than at the limestone level) are only suggesting a Middle Triassic age.

— The arenaceous deposits have been encountered only in the 
well Caraorman, where they are overlying the dolomites and consist of a 
thick sequence (450 m) of fine-coarse grey calcareous sandstones. A very 
rich palynological content of continental forms has been identified, out 
of which most frequent and characteristic are : Limbosporites lundbaldi 
N e 11 s o n, Riciisporites tuberculaius L u n d b a 1 d, Ovalipollis ovalis 
K r u t z s c h, Ghordosporites platysaccus M ă d 1 e r, etc. The flora 
indicates a late Upper Triassic age with transition to the Rhaetian.

The Middle-Upper Triassic deposits in the Delta are strikingly dif
ferent. from those in North Dobrogea, both lithologieally and paleontolo- 
gically, and therefore their correlation is not possible yet.

1.4. The Jurassic sedimentary cycle overlies transgressively the above- 
mentioned various Triassic complexes and consists of thick marine depo
sits, detrital at the base (Middle Jurassic) and carbonate at the upper part 
(Upper Jurassic). The sedimentation does not start, however, by the same 
deposits everywhere in the Delta.

In the Maliuc and Lacul Roșu wells, the dolomites and the Middle 
Triassic limestones, respectively, are overlain by grey-yellowish calcare- 
nites (100—130 m thick) and microcrystalline limestones (about 70 m 
thick), including a continental palynoflora with Triassic and Jurassic 
forms. On this account and since they are overlain by the Bajocian, 
the respective deposits have been considered as late Liassic.

The Liassic limestones or various Triassic levels are covered by dark 
grey argillaceous limestones with interbedded thin, grey-blackish argil
laceous shales. The thickness of the complex is of 20—25 m at Stipoc, 
Obretin, and Caraorman, of 150 m at Lacul Roșu and of 400 m in the 
Maliuc well. Here the limestones are predominantly lacustrine at the base 
(with numerous vegetal remains) and contain a palynoflora of Lower 
Bajocian age. Peculiar mention should be made of the species : Chasma- 
tosporites apertus (Rogalska) Nillson, Baculatisporites comman- 
nensis (Cookson ) Po tonie, from the continental forms, and 
Rannoceratopsis gracihs A1 b e r t i and Nannocodinium semitabulatum 
Morgenroth from the dinoflagellates.

The Bajocian and the Lower Triassic limestones (the Letea and Ro- 
setti wells ) are overlain by a thick sequence of dark grey-blackish argil-
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laceous shales with pyrite concretions. Decimetric intercalations of grey 
fine sandstones and, occasionally, of limestones, marly limestones and 
sandy limestones are to be noted mainly at the upper part, where these 
are making up even thicker beds.

Bositra buchi (Roemer), Nuculana sp., Leda sp. have been 
identified, together with a rich microfauna and microflora, testifying to 
a comprehensive Bajocian-Bathonian age with extension into the Callo
vian-Lower Oxfordian.

The microfauna comprises numerous foraminifera of the Rhiza- 
minidae, Reophacidae, Textulariidae, Lituolidae, Spirillinidae families 
and especially of the Ophtalmidiidae which sometimes occur exclusively 
(the Opthalmidium microfaeies). Towards the upper part of the sequence, 
Epistomina mosquensis (Uhlig) has beenidentified (an index-fossil for 
the Callovian), while at its more calcareous top, frequeht microfilamențs 
have been noticed in the Caraorman well (in the Moesian Platform they 
characterize the Upper Callovian-Lower Oxfordian interval).

The palynoflora in the shales particularly consists of dinoflagellates 
(but also continental forms) out of which are mentioned : Nannoceratopsis 
spiculata Stover and Chytroeisphaeridia variabilis Pocock (usnally 
present in the Middle-Lower Bajocian), Meiourogonyaulax valensii S ar - 
j e a n t and Pareodinia ceratofora- D e f 1 a n d r e (specific to the Batho- 
nian), Ctenidodinium tenullum Deflandre, Scriniodinium dementii 
Pocock, Nannoceratopsis peducida Deflandre, hleiourogonyaxdaar 
rioulti Sarjeant (defining the Upper Callovian-Lower Oxfordian in
terval).

The total thickness of the Middle Jurassic deposits widely varies- 
between 500 m in the north (Stipoc) and over 1700 m in the south-west 
(Maliuc), the maximal thickness areas being located in front of the Sf. 
Gheorghe Fault (Plate — C).

— The upper part of the Jurassic consists of mesocrystalline grey 
or grey-yellowish limestones, alternating with marly limestones and marls. 
Retnains of lamellibranchs, gastropoda and brachiopoda were identified,. 
together with a relatively rich microfauna which proves a Malm age.

Out of foraminifera, peculiar attention should be paid to : Textu- 
laria jurassica (G ii m b e 1), Bigenerina minima (I o v c e v a & T r i fo - 
nova), Spirillina orbicula (Terquem &Berthelin), S. 
elongata (B ielecka & P o z a r i s k a), Paalzowella feifeli (P a a 1 - 
z o w), Turispirillina polygyrata (G uni bel), T. amoena (Da in), 
etc., to which the holothurid spccies, Theelia heptalampra (Barten- 
stein) and Hemisphaeranis seiboldi (Schwager), should also be 
added. In the Lacul Roșu well, there have been identified microoncolites 
and Mercierella dacica (Draga st an), characteristic, in the Moesian 
Platform and the Carpathians, of the Upper Kimmeridgian-Lower Titho- 
nian interval.

The palynoflora especially consists of dinoflagellates : Scriniodinium 
dictyotum (C o o k s o n & E i s e n a c k), Ctenidodinium panneum 
(Morris ) L e n t i n & W i 11 i a m s, Cyptarcheodvnium calcaratum 
(D eflandre) G i t m e z.

The mentioned paleontologica! content has been found only in the 
lower part of the sequence, predominantly made of limestones: its upper
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part is invaded by marls and marly limestones, and, according to certain 
palyno data, the latter seem to stand for an extension of the Tithonian 
into the Portlandian facies.

The Upper Jurassic sedimentary develops over an area somewhat 
smaller than that of Middle Jurassic, but the areas of maximal deposits 
thickness (of about 1000 m or even thicker) also lie in front of the Sf. 
Gheorghe Fault (Plate — C).

In North Dobrogea, the Jurassic is only represented by thin Liassic 
deposits and it is obvious that in this time it roughly acted as an uplifted 
area. Some data, however, suggest a Southern invasion of the Jurassic ovei' 
the Sf. Gheorghe Fault, along the border of the Black Sea.

1.5. The. Lower Cretaceous sedimentary cycle overlies the Upper 
or Middle Jurassic and consists of red continental deposits, clays, marls, 
sands and sandstones with thin anhydrite interbeddings, especially in the 
Stipoc area.

The thickness of the deposits is highly variable (Plate — D), being 
greater at Stipoc-Rosetti and Lacul Roșu (over 500 m). In this last area 
a palyno association of spores-pollen and subordinately of dinoflagellates 
has been identified, pointing to a Lower Cretaceous age (previously, these 
deposits have been considered as Upper Jurassic — L i t e a n u E. & 
P r i c ă j a n A., 1963, etc.). Out of these forms mention must be made 
of: Circulina parca (Brenner), Classopolis clos&qides (Pfulg), 
Broomea jaegeri (Alberti), Dingodinium cervicdlum (Cookson 
& E i s e n a c k).

No such red deposits are present in North Dobrogea, but from the 
Lacul Roșu area they seem to expand southwards over the Sf. Gheorghe 
Fault, covering the eastward plunging of the Mahmudia Uplift.

1.6. The Barmatian-Pliocene sedimentary cycle transgressively over
lies the various Mesozoic complexes and roughly consists of alternating 
marls and sands. Detailed data on this sequence, of about 200 — 350 m 
thick, have been fumished by L i t e an u and P r i c ă j an (1963).

2. Evolutionary and Structural Considerations

The Pre-Dobrogean Depresssion, of which the Danube Delta is a 
part, has been regarded as a Jurassic depression, which came into being 
after rhe North Dobrogean old Kimmerian foldings. It, however, settled 
down on an area whose depressionary character was inherited at least 
from the first stage of the Hercynian foldings (old Bretonic), a long time, 
between the Devonian and Upper Triassic, the area acted irrespective of 
North Dobrogea and in this respect, the doubts expressed by certain 
researchers as to its foredeep character are partly justified.

In the south, the depression is bordered by the Sf. Gheorghe Fault, 
a deep fracture which acted as far as the Paleozoic, if not before. Along 
the fault, the North Dobrogean sedimentary overthrusts the Delta one, 
but the thrust amplitude has not been defined yet.

According to certain researchers, the Sf. Gheorghe Fault continues 
westwards along the Galați—Tecuci line (Mutihac and lonesi
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1973), but it is much more probable that it crosses the Danube, merging 
into the IsmaiLCahul line (USSR), equally regarded as the south-eastem 
margin of the Pre-Dobrogean Depression (D rum ea et al., 1959). East- 
wards, the fault continues into the marine realm.

The northem depression margin lies in the USSR, on the Kangaz- 
Glubkoe line (D r u m e a et al., 1959) which also seems to correspond to 
a deep fracture. This line extends into the Black Sea, west of the Snake 
Island.

During the Paleozoic and Lower Triassic, the area of maximal sedi- 
mentation seems to have been located north of the Sulina branch of the 
Danube, with extension into the USSR, but, in the Middle Triassic, it 
moved into the Southern part of the Delta, between the Sulina and the 
Sf. Gheorghe branehes of the Danube (PI.—A, B).

During the Jurassic, the Depression extended progressively north- 
wards, overpassing the Middle Triassic border, but its depocenter still 
remains in front of the Sf. Gheorghe Fault (PI.—A, C).

The thickness variations of the Middle and Upper Jurassic sedimen
tary (PI. — C, D) show not only a striking asymmetry of the depression. 
at these stratigraphic levels (a very large northem flank and an extremely 
narrow Southern one), but also a deep geological condition in the Stipoc- 
Caraorman area, which has strangled the depression, separating two depo- 
centers; one in the west, at Maliuc, where the Middle Jurassic is widely 
developed with continuity in the USSR (at Belgrad), and another one in 
the east, at Sulina, with continuity into the Black Sea realm.

The deep geological conditions having generated the ridge separa
ting these depocenters have not been defined yet, but it lies in the Southern 
sunken extremity of a promontory in the Letea-Stipoc area and could 
correspond to a deep fault system along which basic effusive events have 
taken place (Obretin and Caraorman, PI.—A, B).

At the end of the Jurassic, the Danube Delta was uplifted, without 
being folded and attached to the North-Dobrogean dryland. The old move- 
ment tendeneies of sinking were only resumed for a short time in the Lower 
Cretaceous and then in the Upper Mioeene and Pliocene.

The Danube Delta succession of deposits is very thick and, generally, 
lithologically different from the North Dobrogean one; many sequences 
in the Delta are lacking in Dobrogea and the other way round, all these 
remarkable differences took place over a very short distance and are rather 
difficult to explain. An ample thrusting of the North Dobrogean sedimen
tary over the Delta one along the Sf. Gheorghe Fault could offer a more 
convenient explanation, but there are no positive data to prove such a 
thrusting.

Inferences

The Danube Delta is a part of the Pre-Dobrogean Depression and 
comprises a thick sequence of deposits, carbonate and detrital, from Paleo
zoic to Quaternary, disposed in major sedimentary cycles, separated by 
stratigraphical gaps.

The red continental Lower Triassic deposits, as well as the detrit
al marine Jurassic ones, are amply developed throughout the Delta, but
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the carbonate deposits of Middle Triassic and Upper Jurassic are only 
developed in front of the Sf. Gheorghe Fault, which separates the Delta 
from the North-Dobrogean Orogene.

In the red continental Lower Triassic, there are to be noted interbed- 
dings of volcanies — acid (porphyries) and basic (diabases, melaphyres) — 
but their age is still a problem.

The Delta sedimentary is very thick and to a great extent litholo- 
gically different from the North Dobrogean one.
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DISCUSSIONS

R. Cădere: This very interesting paper on the stratigraphy and tectonics of the 
Danube Delta is of a great importance for the hydrological interpretation of the lack of drin- 
king water in this zone.

Likewise, the stratigraphy of the Delta is completed by a Quaternary rich in alluvia 
with significant contents in titaniferous ores resulting from the deposition of heavy alluvia, 
drifted by the Danube and sedimented here and in the zones of overflow into the sea. It will 
constitute an important ore deposit for the titanium mining in the future.
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ION STĂNOIU 2, ADINA VISARION 3

Within the Danubian area (“Danubian Autochthon”) several Alpine 
(Laramian) tectonic units ai'e distinguished : Arjana Nappe (C o dar - 
cea, 1940), Presacina Nappe (S t ă n o iu, 1973 a), etc. The shear 
plane of the Presacina Nappe divides the Danubian area into two impor
tant subdivisions : the internai part (internai Danubian area) and the 
externai part (externai Danubian area). The externai part of the Danubian 
area has been called by S t ă n o i u (1973 a) the Mehedinți-Retezat 
Unit, by Pop (1973) the Mehedinți Threshold, by K r ă u t n e r et al. 
(1978) the Parîng Retezat Unit, and by Krâutner et al. (1981) the 
Lower Danubian Unit. The Arjana Nappe in the Țarcu Mts is also known 
under the name of the Căleanu Duplicature (M o r a r i u, M o r a r i u, 
1981) or the Feneș Unit (K r â u t n e r et al., 1981). The Presacina Nappe 
has also been called the Poiana Mărului Unit (Krâutner et al., 1978 ; 
K r ă u t n e r et al., 1981).

Manolescu (1932, 1937 a, 1937 b, 1940) and P a 1 i u c (1937), 
who founded the lithostratigraphy of the metamorphosed Paleozoic and 
Mesozoic formations, referred them mainly to the Mesozoic. After the 
year 1953, all the rocks of the above-mentioned formations have been 
assigned to the Paleozoic, being included into the Tulișa Series (P a v e - 
lescu, 1953). Mention should be made of Pavele seu and Răi- 
1 e a n u ’ s paper (1963) in which the unconformity between the limestones 
and basal conglomerates of the Tulișa Series is pointed out. Recently, 
important progresses have been achieved due to the papers of S t ă - 
no iu (1971, 1972. 1973 b. 1976, 1980 a, 1980 b), Gherasi et al., 
(1968, 1973,1975), Năstăseanu (1973, 1974, 1975), Pop (in P a v e - 
lescu et al., 1974), S o 1 o m o n , V i s a r i o n (1974), S o 1 o m o n et 
al. (1976), Schuster (1980, in Năstăseanu et al., 1974).

As the Paleozoic formations of the externai part of the Danubian 
area have already been presented by one of the authors of this paper in 
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64 I. STĂNOIU, A. VIS ARIO N 2

the Guidebook to Excursion Ax of the 12th Congress of the CB GA, we 
shall not deal with them any more.

The inetamorphosed Paleozoic and Mesozoic formations of the 
Mehedinți-Retezat Unit may be referred to the Jieț Supergroup. The 
Paleozoic formations constitute the Tulișa Group and the Mesozoic forma
tions make up the Schela Group.

Cambrian

A lithostratigraphic entity with limestones (carbonate complex) 
has been delimited by B e r c i a , B e r c i a (1963) in the Mehedinți 
Mts, at the upper part of the Lainici-Păiuș Group. This lithostratigraphic 
entity has also been found in the Vilcan, Retezat and Parîng mountains, 
almost always immediately under the Paleozoic formations. Lithologic 
and palynologic evidence (Acanthodiacrodium sp., Cymatiospliaera sp., 
Baltisphaeridium sp.) seems to indicate that at least some of the rocks of 
this entity belong to the Cambrian.

The Tulișa Group
Ordovician-Silurian( ?)

The Valea Izvorului Formation (Stănoiu, 1972), unconformable, 
appears in the Mehedinți Mts. It is represented by a quartzitic lower 
member (cca 10 — 60 m thick), consisting of white quartzites, often with 
interbeddings of chlorite-sericite schists or sericito-chlorite schists, and 
a schistous upper member (300 m thick), constituted of chlorite-sericite 
or sericito-chlorite ± graphite greenschists. The rocks of the Valea Izvo
rului Formations in the Vilcan, Retezat and Parîng mountains have been 
temporarily separated by S t ă n o iu (1976) under the name of the Coar
nele Formation.

From the Valea Izvorului Formation S tănoiu (1971, 1972, 
1973 b) and II ie seu (in Stănoiu, II ie seu, 1976) reported 
corals, bryozoa, brachiopods and trilobites (Caleidocrinus artifex, Flexi- 
colymene sp., Encrinurus or Cromus sp.) beside acritarchs, chitinozoa, 
scolecodontes and microspores.

Acritarchs (Baltisphaeridium sp., B. brevispinosum E i s., Pris- 
cogalea simplex D u n f f ., Acanthodiacrodium cf. achrasi Martin, Very- 
hachium lairdi (D ef 1.) D ef f., Multiplicisphaeridium sp. cf., M. varians, 
St. W i 11)., chitinozoa (Lagenochtina, Conochitina sp.), and scoleco
dontes have been reported from the Coarnele Formation.

Devonian-Lower Carboniferous

The Tusu Formation (Stănoiu, 1976) — unconformable, up to 
800 m thick — is apt to be found in the Vilcan, Retezat and Mehedinți 
mountains. It is represented by graphitic schists, chiorito-epidotic schists, 
chloritoid schists, lenses of quartzites, metapsamites, green metapsamites, 
intraformational metabreccias, mostly acid-intermediary metavolcanic 
conodont bodies.
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3 METAMORPHOSED PALEOZOIC AND MESOZOIC FORMATIONS 65

The paragenesis of the Tusu Formation is represented by quartz, 
calcite, albite, microcline, sericite, chlorite, chloritoid, epidote, actinote, 
biotite, muscovite, stilpnomelane, graphite.

From the Tusu Formation (Upper Devonian or more recently) 
Adina Visarion (in Solomon et al., 1976) and Violeta 
Iliescu (in Stănoiu, Iliescu, 1976) reported a palynologic 
assemblage and S t â n o i u (1980 b) pointed out the presence of macro- 
flora remains (Palaeophyllales group, Neuropteris sp., etc.). The palynolo- 
gical assemblage is represented by Auroraspora sp., Samarisporites sp., 
Hymenozonotriles sp., Archaeozonotriletes vasjamieus C i b r i k, Endocu- 
leospora sp., Brochotriletes triangularis Cibrik. The precise age will 
be obtained only after having finished the paleontological studies.

The Sgura Formation (Stănoiu, in Kr ău t n er et al., 1981) 
— unconformable, cca 600 — 700 m thick — is represented by metapsa
mites, metasiltites and metapelites with a lot of plant remains. It is admit- 
ted (Stănoiu, 1976) that there is a facial lateral transition between 
the rocks of the Tusu Formation and those of the Sgura Formation.

The mineralogical paragenesis of the Tusu and Sgura formations 
is represented by quartz, calcite, albite, microcline, sericite, chloritoid, 
epidote, actinote, biotite, muscovite, stilpnomelane, graphite.

The Vidra Formation (C o d a r c e a , Gherasi, 1959) — cca 
700 m thick — appears in the Petreanu, Țarcu, and Betezat mountains. 
Here, the overthrust plane of the Presacina Nappe overlies a homoclinal 
succession of metapsephites, black (coarse) metapsamites and metape
lites and crystalline limestones with a mineralogical paragenesis consist- 
ing of quartz, albite, sericite, chloritoid, epidote, albite, graphite, biotite 
(Gherasi et al., 1968).

From the Vidra Formation (Devonian) there have been reported 
remains of crinoids (Gherasi et al., 1968), Michelinoceras sp. (Mag- 
d a lena Iordan — in Gherasi et al., 1975) and a palynologic 
assemblage (Adina Visarion —in Gherasi et al., 1975) 
similar to that found in the Tusu Formation. The lithologic aspect points 
to the Mesozoic age.

The Latorița Formation (Schuster, in Nă s tă s eanu et al., 
1974) is apt to be found only in the Parîng Mts. West of the Coasta lui 
Bus it consists of a calcareous lower member (cca 100 m thick) and a 
schistous upper member (300 — 500 m thick), represented by chlorito- 
epidote greenschists in association with calcareous shales and serpenti- 
nites. Fast of Coasta lui Bus, the Latorița Formation becomes more 
heterogeneous (including metapsephites, metapsamites, metaarkoses, meta- 
grauwackes, albite-sericite-quartz-epidote schists, sericito-graphite schists, 
sericite schists, crystalline limestones, metabasites, serpentinites, meta- 
quartz-keratophyres, and rodingites); it shows numerous lateral facies 
variations, becomes thicker (up to 1000 m), and the basal limestones 
branch out at severa! levels.

The age of the Latorița Formation is confined to the Ordovician- 
Lower Carboniferous interval.

The Oslea Formation s.s. — cca 400 m thick, unconformable — 
— occurs in the Vîlcan and Betezat mountains. The upper part of the

5 — C. 50 51

Institutul Geologic al României
\ IGRX



66 I. STĂNOIU, A. VISAEION 4

Oslea Formation s.l. has been attributed to the Mesozoic (Năstăsea- 
n u, 1973). The Oslea Formation s.s. has been divided by S t ă n o i u 
(1980 a) into a metapsamitic lower member, a carbonatic middle membery 
and a metapelitic (schistous-graphitous) upper member. The paragenesis 
of the Oslea Formation is represented by quartz, calcite, dolomite, micrite, 
chlorite, biotite, stilpnomelane, epidote, actinote.

A palynologic assemblage, represented by Convolutispora sp., Api- 
culatisporites sp., Cristatisporites sp., Waltzispora sp., Triguitrites sp., 
Murospora kosankei S o m ., Knomsporites literatus (W a 11 z ) P 1 a y - 
ford, Lophozonotriletes cristifer (Luber) K e d o, which would indi
cate the Carboniferous (Visean-Namurian?), has been pointed out at- 
the lower part of the metapelitic member.

The Hereynian Moiasse
Middle Carboniferous-Ferm ian

S emaka (1963) reported “remains of Annularia stellata 
Schloth., Calamites (Calamitina ) undulatus S t e r n b ., Precop- 
teris feminaeformis Schloth. and Stigmaria ? sp. from the schists of 
the Schela Formation of Vai de Ei and remains of Sphaenophyllum lon- 
gifolium Ger m a r, pointing to the Upper Carboniferous, in the Rafailă- 
chloritoid schists.

In the Retezat Mts, slightly metamorphosed, red conglomerates,. 
assigned to the Permian, are overlain by the Mesozoic rocks and over- 
lie the crystalline schists. The Permian might also include the Piatra 
Cloșani metapsephites (S t ă n o i u, 1973), found in the Cerna Mts and' 
on the Southern slope of the Vîlcan Mts.

The rocks of the Tulișa Group, belonging to the Mehedinți-Retezat 
Unit, have undergone a Hereynian, regional metamorphism in the green- 
schist facies, quartz-albite-chlorite subfacies, between the contact area 
with the prehnite-pumpellyte facies (in the outer parts) and the contact 
area with the quartz-albite-biotite subfacies (in the inner parts). The- 
intensity of the metamorphism processes increased from the exterior 
to the interior (St ano iu, 1973; 1980 a); an obvious difference may 
be observed as regards the intensity of the deforma-tions, blastesis, and 
the orientation of the minerals in the Paleozoic formations of the Mehe
dinți Plateau as compared to the synchronous formations in the Retezat 
Mts and the northern part of the Vîlcan and Parîng mountains. Pyrophyl- 
lite occurs in the Tusu Formation (Poiana Mică Formation) in the Mehe
dinți Mts.

The Schela Group

The Mesozoic rocks of the Mehedinți-Retezat Unit may be grouped 
into four main formations: Baia de Aramă Formation “ (S e m a k a, 
1963) — Liassic; Poiana Mare Formation (calcareous formation) — Mid
dle Jurassic-Lower Cretaceous; Nadanova Formation — Cenomanian- 
Lower Turonian; Mehedinți Formation (of olistostrome type) — Middle- 
Turonian? — Senonian.

r Institutul Geologic al României



5 METAMORPHOSED PALEOZOIC AND MESOZOIC FORMATIONS 67

The Schela “Formation” (Mrazek, 1898) in the Southern slope 
of the Vîlcan Mts is mostly constituted of rocks (metapsamites, met-a- 
pelites and metapsephites) with Liassic planta wit-hin which chloritoid, 
pyrophyllite (80%), chlorite, sericite, prehnite, graphite (as powder and 
anthracite strips) and illite (Pali u c, 1972 ; Anton, 1974) are to be 
found. These rocks point out (& urău, Șerbănescu, 1972) blas- 
tesis, deformations (boudinages, microfolds, Sj foliation) and mineral 
trending. AII this points to low-grade metamorphism (at the level of the 
entrance domain in the greenschists). The lithology, rendered evident 
particularly by drillings, indicates that the upper part of the Schela 
“Formation” might be represented by the Mehedinți Formation.

On the northern side of the Vîlcan and Parîng mountains, Stă
noiu (1980 a) has separated provisionally the Răstovanu Formation 
— unconformable, cca 800 m thick — represented by metapsamites, 
metapelites and metapsamites with PterophyUum sp., Cladophlebis alăa- 
nensis V o c h r a n e e v, assigned to the Liassic, possibly to the Upper 
Carboniferous, too. In this formation, beside Liassic spores, Upper Carbo
niferous spores are found in places. The Răstovanu Formation is uncon- 
formably overlain by the Nadanova Formation (sericitous and calcareous 
grey metapelites) with lamellibranchs, gastropods, belemnites and ammo- 
nites (S tănoi u, 1980 a) east of the Jiu Passage (Pop in P a ve
le s c u et al., 1975), on the Baleia Valley and south of the Cîmpu lui 
Neag locality. This formation is unconformably overlapped by the rocks 
of the Mehedinți Formation (O o d a r c e a , 1941; S o 1 o m o n, 1978 ; 
Pop, in P a v e 1 e s cu et al., 1975 ; N ă s t ă s e a n u and Stănoiu 
in Stan et al., 1979; N ă s t ă s e an u, 1980; Stănoiu, 1980 a), 
represented by the lower member (cca 300 m thick) with limestone olis
toliths and the upper member (cca 200 m thick) with dolerite-basalt 
olistoliths, serpentinites and rocks of the Sinaia- and Azuga beds type. 
S o 1 o m o n et al. (1976) have separated a part of the rocks of the Mehe
dinți Formation in the north-eastern part of the Vîlcan Mts under the 
name of the Petroșani Formation. From the “lenses” (=olistoliths) of 
limestones associated to the Paroșeni Formation, M a g d a 1 e n a Ior
dan reported coral remains belonging to the group Thamnasterida, 
Phaeelostilophyhim sp., Cyatocoenia alpina (G i m b e 1) (R o n o e e v i c z), 
crinoids, bivalves, brachiopods. In the same formation, Adina Visa
rion has identified pollen of Pinaceae and Ginhgocycadophytus sp., 
beside spores (Cyathidites sp., Gleiclieniidites or Toroisporites sp. and 
Dictyophyllidites sp.). On the basis of the mentioned fossils the Paroșeni 
Formation has been assigned to the Rheto-Liassic. CyatMdites sp., Clas- 
sopollis sp., Piceapollenites sp., Deltoidospora sp., and Toroisporites sp. 
have also been reported from the Răstovanu and Mehedinți formations.

The intense deformations ( a marked Sx foliation, an obvious linea- 
tion mostly due to the crenulation microfolds and the intersection of 
So planes — bedding — with Si planes, intense boudinages, bx folds beside 
crenulation microfolds and b2 incipient folds — almost perpendicular to 
bx — which affects also Sj planes), obvious blastesis, well-marked tren- 
ding of the minerals with tabular habitus and the mineralogical para
genesis (quartz, calcite, albite, sericite, chlorite, chloritoid, pyrophyllite, 
prehnite, pumpellyte, paragonite and graphite—anthracite with over 90% 
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graphite) prove that the rocks of the Răstovanu and Mehedinți3 for
mations in the northern flank of the Vilcan and Parîng mountains were 
metamorphosed in the uppermost part of the greenschist facies.

On the northern slope of the Retezat Mts, a Mesozoic lithostrati
graphic entity (Mehedinți Formation and possibly the Baia de Aramă 
Formation) appears immediately under the overthrust plane of the Pre- 
sacina Nappe. This entity is represented by quartz metapsamites, metasil- 
tites and black (graphitous) metapelites with lenses (olistoliths) of limes- 
tones and serpentinites, partly included into the Rîușoru Formation.

North of the Godeanu Mts, in the Lăpușnic Valley basin, there have 
been described Mesozoic (S c h a f a r z i k , 1898 ; Streckeisen, 
1934; Gherasi et al., 1973 ; Pop, 1964) or Paleozoic rocks ( Mo r a - 
r i u, 1972), represented by metaarkoses (Liassic) at the lower part, followed 
by calcareous metapsamites (Dogger), crystalline limestones (Upper 
Jurassic-Lower Cretaceous), schists with “lenses” (olistoliths) of limesto
nes (lower member of the Mehedinți Formation) and schists with huge 
blocks — gravity sliding “lambeaux” consisting of crystalline schists 
associated with" Permian (?) red conglomerates (upper member of the 
Mehedinți Formation). On the Bran and Lăpușnic valleys, from this 
succession A d in a Visarion reported (in Gherasi et al., 1973) 
a Mesozoic (Jurassic) spore-pollen assemblage represented by Cyathidites 
sp., Deltoidospora juncta (Kr.— Mz) Singh, OvalipoUis sp., Gink- 
gocycadophitus nitidus (B a 1 m e) D e 11 m a n , Bennettitinaepolenites 
sp. The mineralogic paragenesis (sericite, chlorite), the intense defor
mations (highly microfolded rocks, marked foliation and lineation, boudi- 
nages), the trending of minerals with tabular habitus, intense recrystal- 
lizations (calcite inclusions in quartz) point to changes at the level of the 
greenschist facies.

N—E, E and S—E of the crystalline of the Sebeș-Lotru Group 
in the Godeanu Mts, the recrystallized calcareous formation (Gherasi, 
1937 ; P o p , 1964) and the Nadanova Formation are unconformably 
overlain by the lower member of the Mehedinți Formation, consisting 
of a metamorphosed clayey-gritty olistostrome. The upper member of 
the Mehedinți Formation is represented, at the lower part, by metacon- 
glomerates, metabreccias and sericite ± chlorite schists with elements 
and blocks of crystalline schists, rocks of the Nadanova Formation and 
Permian (?) red conglomerates, followed by sericite ± chlorite schists and 
breccias with elements and blocks of crystalline schists. In the middle 
part of this succession and especially at the terminal part one may observe 
blocks, often huge, of crystalline schists associated with Permian (?) 
red conglomerates. The intense deformations (microfolds, lineations, 
boudinages, foliation), the blastesis, the trending of the minerals with 
tabular habitus, the mineralogica! paragenesis (chlorite, sericite) point 
out a metamorphism at the greenschist level.

Urcan (1977) reported pyrophyllite, sericite, chlorite and ? chlo- 
ritoid (small crystals) from the rocks of the Baia de Aramă Formation 
in the Mehedinți Mts, between the Vîrful lui Stan Summit and the Motru 
Sec Valley. Deformations (boudinages, microfolds, lineations, Si foliation), 
blastesis, mineral trending, mineralogica! paragenesis and the alteration 
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7 METAMORPHOSED PALEOZOIC AND MESOZOIC FORMATIONS 69

stage of the coal matter (the stage of transition from anthracite to gra
phite) indicate metamorphism at the level of the transition domain from 
the prehnite-pumpellyte facies to the greenschist facies, less intensive than 
the metamorphism of the Mesozoic rocks descrihed above.

Almost all limestones of the calcareous formation in the Mehedinți- 
Retezat Unit are intensely recrystallized.

The textnral and structural characters (foliation, satinated aspect, 
incipient blastesis — the frequency of the so-called pressure shadows, 
beginning of trending of the minerals with a tabular habitus and the mine
ralogica! paragenesis (chlorite 4- micaceous minerals : illite 4- sericite) 
indicate that the rocks of the Mehedinți Formation in the Mehedinți 
Plateau and the Southern side of the Vîlcan and Parîng mountains have 
also undergone intense alteration processes of low-grade metamorphism 
(probably the prehnite-pumpellyte facies).

It is only in the. rocks occurring in the outermost parts (SE of the 
Baia, de Aramă tectonic alignment) that the sedimentary characters 
have not been altered.

One may infer (S t ă n o i u , 1973 a, 1980 a) that all the Mesozoic 
rocks — in almost the whole Mehedinți-Retezat Unit — have undergone 
a low-grade Alpine (Laramian) regional metamorphism and the intensity 
of these processes has increased from the înner towards the outer parts. 
The Alpine metamorphism has been felt in the formations of the Variscan 
and pre-Variscan crystalline formations (more intensely metamorphosed) 
by the effects of retrograde metamorphism. Many of the plicative (micro- 
folds, large regional foîds, etc.) and ruptura! deformations in the pre-Meso- 
zoic crystalline schists are the result of the Alpine orogenesis.

3 The rocks of this formation have also been included into the Tulișa Series (Pave
le s c u, 1953), the Schela Formation (M a n o 1 e s c u, 1937 ; P a 1 i u c, 1937) and the Vidruța 
Formation (Schuster, 1980).
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corrRlation palynologique du cretace terminal 
DU sud-est des monts metaliferi et des
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2 Institut de Geologie et G^ophysique, str. Caransebeș 1, 78344 Bucarest, Roumanie.

PAR

EMANUEL ANTONESCU 2, DENISA LUPU 2, MARCEL LUPU 2

A) Introduetion

Des formations continentales comprenant des depots detritiques, 
parfois rouge-violaces, avec de restes de dinosauriens, ă intercalations de 
roches volcanoclastiques et des charbons, existent au sud-ouest de la 
Roumanie. Ces formations ont et4 attribuees au Maestrichtien, auDanien, 
â l’Eocene superieur-Oligocene ou â l’Aquitanien. Nous avons entrepris 
des recherches afin de prdciser l’âge et de correler ces depots au moyen 
de la microflore et des associations des gastropodes.

’B) Cadre qeologique

a)" Sud-est des Monts Metaliferi

Au sud-est des Monts Metaliferi, dans la rive droite de la riviere 
Mureș, dans la region de la valide Pîclișa, aux environs de la viile d’Alba- 
lulia, une formation detritique, rouge-violacde repose en continuite de 
sedimentation sur la formation molassique marine d’âge campanien supd- 
rieur-maestrichtien infdrieur. Celle-ci a ete attribuee soit au Maestrichtien 
(Dirnian, Popa-Dimian, 1964; Tom eseu et al., 1969), soit 
ă l’Oligocene (Bleahu, Dirnian, 1967). Antone seu (1973) 
identific une association palynologique â Pseuclopapilopollis praesu-bher- 
cynims (G 6 c z â n, 1967, d’âge maestrichtien moyen et superieur, com- 
mune aux ddpots detritiques rouges de Pîclișa et aux ddpots â charbons 
de Rusca Montană, corrdlable avec celle du Maestrichtien superieur 
d’Hongrie.
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b) Depression de Hațeg

Dans la depression de Hațeg une formation detritique, continentale, 
puissante d’environ 1500 metres (Dincă, Tocorjescu, S t i 11 a, 
1972) repose sur un facies de flysch dont la pârtie superieure est d’âge 
campanien superieur-maestrichtien inf^rieur (Pop, N e a g u , S z â s z, 
1972). Dans la pârtie centrale-onest du bassin, la serie continentale com- 
mence par un facies pyroclastique suivi par un facies fluvio-lacustre 
qui contient des restes de dinosauriens ă la pârtie inferieure (N o p c s a, 
1902; selon Dincă et al., 1972). L’âge des depots compris entre le 
facies de flysch et Ies premiers depots â faune marine du Miocene de la 
pârtie centrale-ouest de la depression a ete attribuee soit au Danien 
(N o p c s a , 1905 ; L a u f er, 1925 ; M a mul e a, 1953 ; D r ă g h i n - 
dă, Mihalache Paula, 1963 ; selon Pop, N e a g u, S z â s z, 
1972) soit au Maestrichtien (P o p , 1971; selon Pop et al., 1972 ; P o p 
et al., 1972 ; Dincă et al., 1972). R ă d u 1 e s c u, Iliescu, Ili- 
e s c u (1976) considerent la pârtie inferieure du facies fluvio-lacustre ă 
dinosauriens d’âge eocene superieur-oligocene inferieur (Ies dinosauriens 
etant remanies), et la pârtie superieure de la meme formation â depots 
detritiques rouges des environs de Ciula d’âge oligocene etant comparee 
avec Ies depâts sous facies similaire oligocene de l’est de la depression. 
Nous considerons que dans la pârtie centrale-ouest de la depression de 
Hațeg il y a deux formations; 1) la formation de Densuș ă roches volca- 
noclastiques, inferieure, d’âge maestrichtien selon la flore (B a i k o v - 
skaia, 1956; selon Mărgărit, Mărgărit, 1967), qui repose 
sur le flysch senonien et, 2) la formation de Ciula, superieure, compre- 
nant, Ies d6pots detritiques rouge violace â dinosauriens et Ies d6pots 
sous le meme facies, qui au sud de Ciula Mică comportent une intercalation 
charbonneuse. Au-dessus de la formation de Ciula suit avec discordance 
le Miocene marin, l’âge de la formation de Ciula sera discute plus-bas.

c) Depression de Rusca Montană

Dans cette region, au-dessus du facies de flysch d’âge santonien- 
campanien (Dincă, 1977), suit le facies molassique ă roches volcano- 
clastiques et intercalations charbonneuses. Dincă (1977) decele dans 
cette molasse un horizon detritique, inferieur, et le second, superieur, 
piroclastique, qui dans l’est de la depression comporte des charbons â 
la pârtie superieure. Dincă et al. (1972), et D i n c ă (1977) attribuent 
au Maestrichtien Ies horizons detritiques et piroclastiques de Rusca 
Montană.

C) Correlation au moyen de la mieroîlore et des gastropodes 
du Maestrichtien continental du sud-ouest de la Romnanie

a) Gastropodes

Les depots ddtritiques continentaux ă dinosauriens de la formation 
de Ciula ont fourni aussi des associations de gastropodes dulcicoles ou 
terrestres. Les spăcimens appartenant aux familles Pomatiasidae, Ana- 
dromidae, Viviparidae, Planorbidae et Streptaxidae ont ete preleves



3 PALYNOLOG1E DU CRETACE TERMINAL DU SUD-EST DE LA ROUMANIE 73

des localit4s Sînpetru et Vălioara. L’association des especes Anastomopsis 
rotellaris (M a t h .), Bauxia bulimoides (Math .), Bauxia sp., Stropho- 
mella reussi (Stol.), Helix sp., Vidadiella darderi (Vidai), Gastrobuli- 
mus munieri (Han t k e n), Bauxia aff. bulimoides (M a t h.), Gastro- 
bulimus sp., Lyclmis sp., ? Băludinopsis sp., Planorbis sp., indiquent 
le Maestrichtien sup^rieur ; des associations similaires ont ete d^crites dans 
Ie Garoumien frangais aussi bien que dans le Cr6tace terminal d’Espagne, 
Iles Balâares, Portugal (W e n z, 1939, 1959, 1960).

b) Microflore

1. Provenance de la microflore. Au sud-est des Monts Metaliferi, 
dans la valide de Pîclișa nous avons identific un second niveau palynolo- 
gique dans la formation ddtritique rouge (la premier ayant d^crit par 
A nt on e seu, 1973) dans la pârtie moyenne de la formation. La micro
flore est semblable ă ceUe dderite par Antonescu (1973); de plus il 
y a des rares exemplaires de pollen attribuables â Proteacidites cf. subsca- 
bratus C o u p e r, 1960 et au genre Convexipollis Krutzsch, 1967.

Dans la d^pression de Hațeg, (formation de Ciula) deux niveaux 
contenant de la microflore ont ete ddcouverts, dans l’affleurement de la 
valide Sibișel ă Sînpetru (rive gauche) et dans la rive droite de la vallee 
de Ciula, au sud du village, dans un affluent qui met ă jour une interca- 
lation d’argiles charbonneuses dans les ddpOts ddtritiques rouges.

Dans la pârtie est de la d6pression de Eusca Montană, les intercala
tions d’argiles charbonneuses de l’horizon piroclastique du Maestrich
tien ont fourni une riche microflore dans la coupe de la valide Slătioara 
(sept niveaux ă microflore) et dans les affluents de la valide Loznicioara.

2. Composition de la microflore. Les especes determindes ă Sînpetru 
sont: Plicapollis cf. conserta P f 1 u g, 1953, Oculopollis cf. baculotrudens 
(P f 1 u g) Z a k 1 i n s k a i a, 1963, cf. Oculopollis sibiricus Z a k 1 i n- 
s k a i a , 1963, Papilopollis 1 spp., Pseudopapilopdllis praesubhercynicus, 
Convexipollis cf. convexigerminalis Krutzsch, 1967.

Pour les autres rdgions — Pîclișa, Ciula, Loznicioara, Slătioara — 
nous allons prdsenter ensemble les listes, les especes dtant communes, 
avec spdcification dans le cas d’une espece trouvde seulement dans une 
region. Ce sont: Leiotriletes cf. paramaximus Krutzsch, 1959 (Pî
clișa) ; Leiotriletes spp.; Dictyophyllidites spp.; Trilites sp.; Spore type B ; 
Echinatisporis longechinus Krutzsch, 1959 ; Corrugatisporites toratus 
W e y lan d, Greifeld, 1953 ; Cicatricosisoprites spp. (fort rares); 
Betitriletes sp. (Slătioara); Faveolatisporites sp. (Pîclișa); Polypodoace- 
oisporites spp.; cf. Lusatisporis sp. (Slătioara); Laevigatosporites spp.; 
Polypodiisporites spp.; Zlivisporites blanensis Pacltova, 1961; 
Ephedripites spp. (Pîclișa); Triporoletes cf. tornatilis Srivastava, 
1972; Triporoletes spp.; Inaperturopollenites sp.; Pistilipollenites sp.; 
Vacuopolis sp.; Interporopollenites proporus Weyland, Greifeld,. 
1953 ; Interporopollenites cf. gracilis Krutzsch, 1960; Interporopolle- 
nites sp. (Slătioara); Plicapollis cf. pseudoexcelsus (Krutzsch) 
Krutzsch, 1961; Plicapollis cf. conserta P f 1 u g, 1953 ; cf. Minor- 
pollis sp.; Pseudoplicapollis peneserta (Pflug) Krutzsch, 1967;
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Suemeghipollis triangularis G 6 c z â n, 1964 ; Oculopollis cf. orbicularis 
G 6 c z â n, 1964 ; Oculopollis cf. baculotrudens; Pseudoculopollis Sp.; 
Semioculopollis praedicatus (W ey lan d, K r i e g e r) K r u 1 z s c h, 
1967; Papilopollis 1 spp., Pseudopapilopollis praesubhercynicms, Pom- 
peckjoidaepollenites subhercynicus (K r u t z s cli) Kr u t z s c h, 1967 
(Slătioara); Trudopollis^ spp., Trudopollis ex gr. imperfecte# (Pflug) 
Pflug, 1953; Hungaropollis sp. (Pîclișa, remania?); Pseudotnidopollis 
pseudalnoides (Krntzsch) Kr u t z s ch, 1967 (Slătioara); Norma- 
polles non-identifies, ConvexipoUis cf. rotendatus P o r t niaghin a, 
1971 (Pușca Montană), ConvexipoUis sp. (Pîclișa), cf. “Comptonia” sp.; 
liTricolporites”d sp., Subriporopollenites aff. constans Pflug, 1953 
subfsp. 1; S. aff. constans Pflug 1953 subfsp. 2; Triatripollenites cf. 
plicatus (Pflug) T h o m son, P f 1 u g, 1953 (Ciula); cf. Engelhardtioi- 
dites sp.; Tricolpites sp. 1 (exine lisse); Tricolpites sp. 2 (exine fovăole); 
Tricolporopollenites spp., Eiliacidites sp.; Polyvestibulopollenites sp. (Picli- 
șa); Pollen monopor6 (Pîclișa); cf. Oculopollis giganteus Zazlinska ia, 
Î963 (Pîclișa); Trileites sp. (Slătioara); Azolla sp. (Ciula); Spermatites 
spp., Microcarpolithes hexagonalis W a uger o v, 1954 (Rusca Montană).

La microflore de toutes les regions, excepte le niveau de Sînpetru 
plus pauvre, est unitaire, tres riche en genres, espeees et nombre d’exem- 
plaires. Le palynofacies est constitue par des microspores, pollens, tissus 
vegdtaux, et plus rarement, ă Ciula et Rusca Montană par des megaspores 
et restes incertae sedis de type Spermatites et Microcarpolithes. C’est un 
palynofacies continental typique dans lequel les dinoflagllds manquent; 
un seul exemplaire d'Opkiobolus sp. a ete observe ă Loznicioara. Les micros
pores triletes lisses de type Leiotriletes et Pictyophyllidites sont les plus 
frequents. Suivent ensuite les spores ă cingulum de type Polypodiaceois- 
porites, ensuite les spores ou pollens du groupe Zlivisporites — Triporo- 
1 etes. Le pollen disaccate est presque absent, le pollen de type Inaperturo- 
pollenites frequent.

Les pollens du groupe Normapolles Pflug, 1953 et Postnormapolles 
Pflug, 1953, constituent le fond de l’association. Pseudopapilopollis prae- 
subhercynicus est l’espece index de l’association etant restreinte au Cam- 
panien-Maestrichtien(G 6 cz â n, Gr oot, Krutzsch, P a c 11 o v a, 
1967 ; Antonescu, 1973) et commune dans toutes les rdgions. Les 
espeees du genre ConvexipoUis sont aussi restreintes seulement au Maes- 
trichtien (G 6 c z â n et al., 1967 ; P ortniaghina, 1973). Suemeghi- 
pollis triangularis, Semioculopollis praedicatus et Psetidoculopollis sp. 
sont communs au Senonien. La plupart des espeees presentes dans l’as
sociation ont une distribution stratigraphique allant du Cretacă supA 
rieur au Paleogene; nous signallons Interporopollenites proporus, Oculo- 
pollis cf, baculotrudens, Pompeckjoidaepollenites subhercynicus, Trudopollis 
imperfectus, Plicapollis conserta, Plicapollis peneserta, Tricolpites spp.+ 
Tricolporopollenites + Liliacidites (du groupe Postnormapolles), Pseudo- 
trudopollis pseudalnoides (Maestrichtien-Paldocene). Les espeees qui font 
leur debut au Paleogene ou qui sont cantonnees exclusivement au Paleo- 
cene manquent; nous nous rapportons aux espeees des genres Stephano- 
poropollenites Thomson, Pflug, 1953 ; Thomsonipollis Krutzsch, 
1960; Tetrapollis Pflug, 1953; Intratriporopollenites Thomson, 
Pflug, 1953; Puplopollis Krutzsch, 1959; etc. Aussi nous considd- 
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rons que l’association â P. praesubhercynicus appartient au Maestrich
tien superieur. Enfin, nous remarquons qu’il y a des differences entre nos 
especes et celles signalees par Balteș (1966 ; 1980, dans D ragastan, 
Petrescu, O 1 aru) ă Rusca Montană.

3. Correlations . La correlation palynologique de 
l’association â P. praesubhercynicus des formations susmentionnees se 
fait avec la microflore du Maestrichtien superieur des Monts Bakony — 
Hongrie (Goczan, 1973) et le Maestrichtien superieur de l’Allemagne 
de l’Est (Oebisfelder Bild, Goczan et al., 1967). Des traits communs 
existent avec Ies microflores de la pârtie infârieure des couches de Stryi 
de l’Unit6 de Skolle (P o r t n i a g h i n a , 1973) et du Maestrichtien de 
Provence-France et du nord-est de l’Espagne (M e d u s, 1972). La 
correlation avec Ies depâts du Maestrichtien des autres unites de Roumanie 
(Ies Monts Metaliferi par exemple) s’avere difficile ă cause du palyno- 
facies continental des ddpots examinâs.

palynologiqu.es

4. Probleme de Vage de la formation de Ciula. II s’ensuit que l’âge 
des dâpdts ă dinosauriens et des depots rouges detritiques â intercalations 
charbonneuses de la region de Ciula appartiennent au Maestrichtien sup6- 
rieur. II importe d’elucider le probleme de l’âge du reste de la formation 
de Ciula, donc des depots detritiques rouges situds au-dessus des niveaux ă 
microflore maestrichtienne de la pârtie centale-ouest de la depression 
de Hațeg, jusqu’au premiers  â faune marine. Nous avons 
decouvert dans la valide de Peștenița, dans une intercalation argileuse 
grise de la formation de Ciula, une association palynologique dont la 
composition est semblable ă celle de l’association ă P. praesubhercynicus, 
mais dans laquelle il y a de nombreux exemplaires de Proteacidites sp. 
Cette association pourrait reprâsenter un niveau plus eleve du Maestrich
tien?. II est possible pourtant,. que cette association soit plus recente 
[Proteacidites persistant au Patogene) et que la formation de Ciula se 
continue au Paleogene? . La question reste ouverte, tenant compte de 
l’etrange allure de cette association ă Proteacidites (genre rare en Europe, 
commun au Maestrichtien et au Palâocene des provinces siberienne et 
amdricaine) et du fait que nous n’avons identifie qu’un seul niveau ayant 
cette association. Aussi la pârtie inferieure de la formation de Ciula com- 
prenant Ies ddpots â dinosauriens, ceux des environs de Ciula et, peut-etre,. 
ceux de Peștenița, appartiennent donc au Maestrichtien et ne doit pas 
etre comparde avec le facies semblable mais ă faune de molusques et mami- 
feres oligocenes de l’est de la depression. L’âge de la pârtie supârieure de 
la formation de Ciula (maestrichtien ou paleocene) reste ă etre prâcisA

depotsmiocen.es

D) Conehisions

Nosrecherchesontmisesen evidence une microflore ă traits communs 
— une association palynologique ă Pseudopapilopollis praesubhercynicus 
d’âge maestrichtien superieur dans quelques formations au sud-est de la 
Roumanie. Cette association permet de correler Ies formations suivantes : 
1) la formation detritique rouge de la rive gauche du Mureș entre Vințul 
de Jos et Alba-Iulia ă Pîclișa ; 2) la formation deDensuș et la pârtie inf4- 
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rieure de la formation. de Ciula comprenant les depots â dinosauriens et 
les depots detritiques rouges ă intercalations charbonneuses de Ciula 
de la pârtie centrale-ouest de la depression de Hațeg; 3) la pârtie supe
rieure contenant des charbons de l’horizon pyroclastique de la pârtie est 
de la depression Rusca Montană. Ces formations appartiennent au Maes
trichtien, qui dans cette region de la Roumanie presentent un facies conti
nental avec des depots detritiques rouges, des roches volcanoclastiques 
(plus frequentes vers l’ouest) et des charbons. Les gastropodes decouverts 
confirment l’âge maestrichtien superieur de la formation de Ciula.

Le contenu palynologique du Maestrichtien continental du sud- 
ouest de la Roumanie peut etre correie avec celui du Maestrichtien des 
Monts Bakony de la Hongrie et avec celui du Maestrichtien superieur de 
l’Allemagne de l’Est. Les traits communs palynologiques existent aussi 
avec la pârtie inferieure des couches de Stryi superieures de l’unite de 
Skolle des Carpates Orientales et avec le Maestrichtien de la Provence—- 
— France et du nord-est de l’Espagne.

Les reconstitutions paieogeographies qui peuvent etre faites par 
l’intermediaire de ces formations continentales — insultat de l’activite 
des paieoflcuves qui devaient charrier du materiei detritique et vegetal 
qui s’accumulait dans les tourbieres, les manifestations volcaniques, les 
lacs et les dinosauriens qui vivaient aux voisinage — donnent du paysage 
â l’epoque une image particuliere.
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The Lower Cretaceous deposits of the Externai Flysch Zone of the 
East Carpathians (Audia, Tarcău and Marginal Folds Units) developed 
in a peculiar lithofacies, generally known as the Black Shales Formation 
(BSF) with different narnes for the various units (Audia Beds, Sărata Beds, 
Strein Beds) where this formation has severa! distinct lithofacial features, 
previously mentioned by Filipescu et al. (1952), Dumitrescu 
<1952), Băncilă (1955), M i r ă u ț ă, Mirăuță, (1964), etc.

The BSF represents the oldest deposits in all three structural units 
of the Externai Flysch Zone. Their inițial basement is unknown because of 
shearing during overthrusting. At the upper part, this formation is con- 
formably covered by the Variegated Shales Formation (Vraconian- 
Coniacian).

The age of the BSF was established by several assemblages or 
isolated specimens of ammonites, belemnites, inocerams, foraminifera, 
•etc. (Table 1), which proved its stratigraphical extension from Hauteri- 
vian to Albian. Mention should be made of the Vrancea Half-Window 
(Marginal Folds Unit) where the micropaleontological evidences of J. S ă n- 
■dul eseu (in Dumitrescu et al., 1971— unpublished) established 
the presence of the Turonian in the upper part of the Strein Beds.

Eecently, very detailed palynologieal studies (B a 11 e ș, 1977 and 
unpublished; Antonescu et al., 1978; Antonescu et al., in 
press) carried out in the whole BSF area enriched its paleontological 
content and established several characteristic associations for each litho- 
stratigraphic subdivision (Table 2).
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3 BLACK SHALES FORMATION OF EAST CARPATHIANS 81

TABLE 2
Palyno-stratigraphical Zonation of the Black Shales Formation

Clirono- and Palyno-stratigraphic subdivisions

Audia Unit
Phytostrati- 

graphy Tarcău Unit
Marginal Folds Unit

Bistrița Half-window Vrancea Half-window

to

o

“ S

a

a

5

«

c

s

VII Ovoidinium verrucosum and Pseudoceratium 
dettmannae assemblage

VI Litosphaeridium siphoniphorum, Carpodinium
obliquicostatum, Hexagonifera chlamidata and Stephodinium coro- 
natum assemblage

Chlamidophorella nyei, Cribroperidinium orthoceras, 
Astrocysta cretacca and Ovoidinium scabrosum assemblage

IV Prilixosphaeridium deirense, Cribroperidinium sepinientum and 
Ap tea polymorpha assemblage

Dingodinium albertii 
Druggidium deflandrei 
and Meiourogonyaulax 
stoveri asseinblage

Broomea exigua and Pse- 
udoceratium pelliferum 
assemblage

Muderongla tetracantha 
and Kleithriasphaeridiuin 
fasciatum assemblage

in

II

I

I — VII Number of the assemblagcs

Lithostratigraphy. Except for the Strein Beds present only in the 
Vrancea Half-Window (Marginal Folds Unit), the BSF is lithologically 
subdivided into three main members (Table 1).

In the Audia Unit the lower member of the BSF consists of black 
shales, siltstones interbedded with calcareous sandstones. Sideritic limes
tones are also present, as lenses or, more scarcely, as continuous layers. 
The next member is generally made of argillaceous black shales and silt
stones with lydites (cherts) intercalations. Sandstones are rare or absent. 
The upper member of the BSF is mostly represented by well-bedded 
glauconitic sandstones of the orthoquartzitic type with black shales and 
siltstones intercalations. BSF sandstones sometimes contain greenschists 
fragments derived from the foreland of a Dobrogean type area which 
proves not only a Carpathian, but also a foreland origin for this formation.
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82 N. BALTEȘ et al. 4

The middle and upper members contain levels of sedimentary brec- 
cias rich in granitoids, granodiorite fragmenta with red feldspar, more 
frequent in the Variegated Shales which overlie the BSF. These fragment» 
originated in a cordillera (The Cuman Cordillera, M u r g e a n u, 1937), 
most probably developed west of the BSF sedimentary area. The uneven 
distribution of granodiorite-bearing breccias along the Audia and Tarcău 
units suggests that this cordillera was rather a chain of islands disconti- 
nuously supplying the adjacent small areas with materials.

The BSF of the Tarcău Unit generally shows the same lithofacies 
as the Audia Unit, the main differences chiefly consisting in the thinning 
tendency, especially southwards, of the glauconitic sandsțones member 
(S ă n d u 1 e s c u & J a n a S ă n d u 1 e s c u , 1964), locally replaced 
by quartzitic sandsțones with calcareous cement (B ă n c i 1 ă, 1955).

The Sărata Beds, outcropping in the Bistrița Half-Window (Margi
nal Folds Unit), have also been subdivided into three members (M i r ă- 
u ț ă & E 1 e n a M i r ă u ț ă, 1964), only the upper member lithologic- 
ally differs from those separated in the innermost units. This sandy 
limestones member, regarded as an outer equivalent of the glauconitic 
sandsțones, consists of sandy, organogenous limestones, interbedded 
with black, bituminous shales. The laminae or lenses of spongolitic rocks 
are present in the middle part of each sandy limestone layer.

The Strein Beds, the equivalent of the BSF in the Vrancea Half- 
Window (Marginal Folds Unit), are generally similar to the BSF. They 
consist of a comparatively monotonous, rhythmical alternation of black, 
sometimes bituminous shales with graded calcareous sandsțones. Rather 
rrequent, beds or lenses of sideritic marly-limestones and thin conglome- 
fates with greenschists elements of a Dobrogean type are also present.

Palynologieal assemblagcs. The BSF has supplied rich palyno- 
assemblages. The lower member with sideritic rocks is dominated by conti
nental microfloral elements (microspores and gymnospermic, coniferal 
and benttital pollen). Towardsthe middle member and the upper member, 
the marine microflora (dinoflagellates) becomes quantitatively predomi
nant. Up to the present, in the whole BSF there have been identified 
seven specific palyno-assemblages (Table 2, numbered I — VII) corres- 
ponding to the Upper Valanginian (?) — lowermost Vraconian strati- 
graphic interval.

In the lower member with sideritic rocks, three palyno- assemblages 
have been identified (I, II, III) and in only one place — the Marginal 
Folds Unit in the Bistrița Half-Window — at the top of the deposits in 
this member, the 4th assemblage has also been located, which is other- 
wise fairly represented in the basal middle member with cherts and cal
careous concretions.

I. The Muderongia tetrachanta and Kleithriasphaeridium fasciatum 
Association ( ? Upper Valanginian). It has been solely identified in the lower 
part of the complex, only in the Audia Unit (the Moldova Valley, the Ostra 
Valley, Petriceni, near Tg. Secuiesc, Ohiruș and Zagonul Mic streams, 
south of Covasna). The insertion of this association in the Upper Valan- 
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5 BLACK SHALES FORMATION OF EAST CARPATHIANS 83

ginian interval is temporary, since dinoflagellates are scarce, and the 
existing spore and pollen species have a wider stratigraphic distribution.

II. The Broomea exigua and Pseudoceratium peliferum Association 
{Middle-Upper Hauterivian). It has been revealed in the Audia Unit (the 
Moldova Valley, at Moldova Sulița, then the Corlățeni-Cîmpulung Moldo
venesc Stream, the Suha Valley, Petriceni, Chiraș andZagonul Mic streams, 
south of Covasna). The dinoflagellates content is richer as compared to 
Association I, which constituted the separation criterion for the latter.

III. The Dingodinium albertii, Meiourogonyaidax stoveri and Drug- 
gidium deftandrei Association {Upper Barremian). It has been located in 
the Audia Unit (the Demăcușa-Moldovița Valley and the Corlățeni-Cîmpu- 
lung Moldovenesc stream), and in the Marginal Folds Unit (the Bistrița 
Half-Window) in the Horăicioara Valley. The association is characterized 
by acmezone genera and species occurrence in the Upper Barremian. 
This association, prevailing in phytoplankton, extends over quite a 
large areal. In the middle member with cherts, the Associations IV, V and 
VI have been identified, the last passing on into the upper member as 
well (the upper member with glauconitic sandstones).

IV. The Prolixophaeridium deirense, Cribroperidinium sepimentum 
and Aptea polymorpha Association {Aptian). It has been dsclosed in all 
three structural units. In the Audia Unit it occurs in the northern part 
(the Demăcușa-Moldovița Valley, the Paltin Stream, the Sadova Stream, 
the Suha Mică and Suha Mare streams and the Ostra Valley) and in the 
Southern part (the Păpăuț and Delțeg valleys near Zagon, the Bota and 
Crasna-Buzău valleys). Within the Tarcău Unit, it has been also discover- 
ed at Stulpicani-Suha Bucovineană and Plotonița. It has equally been 
crossed by certain drillings (Ața-Brateș, Ojdula, Comandău, Bîsca- 
Cernat and Băile Siriu). In the Putna-Vrancea Half-Window, the asso
ciation has been encountered on the Strei, Cireșu streams, a.s.o.

It is necessary to stress that this association has also been identified 
in the Bistrița Half-Window, at the top of the lower member with sideritic 
rocks, namely on the Horăicioara Valley. The association is characterized 
by species either with a first occurrence during the Aptian or showing part 
of the acmezones at this level.

V. The Chlamidophorella nyei, Cribroperidinium orthoceras, Astro- 
cysta cretacea and Ovoidinium scabrosum Association (Lower-Middle 
Âlbian). It has been encountered in the sameplaces as the previous (IV). 
Moreover, it also occurs in the Audia Valley, the Bicaz Valley, the Zăbră- 
tău — Buzău Valley and in the Bîsca-Ceinat well (the Tarcău Unit), as 
well as in the Cuejdiu and Sărata valleys around Piatra Neamț (the Mar
ginal Folds Unit). Taking into account the larger stratigraphic distribution 
of the index species of the association, it is possible for its lower part to 
include, partly, the Upper Aptian.

VI. The Litosphaeridium siphoniphorum, Carpodinium obliquicosta- 
tum, Hexagonifera chlamidata and Stephodinium coronatum Association 
(Upper Albian). It has been encountered at the uppermost middle member 
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(with cherts and calcareous concretions) in all structural units. It has 
been equally identified in the upper member, in the following places : the 
Corlățeni — Cîmpulung Moldovenesc Stream in the Audia Unit, the Măgu- 
ricea-Găinești Valley (the Tarcău Unit)) and the Cuejdiu Valley (the Mar
ginal Folds Unit), as well as in certain boreholes, such as Bîsca cu Cale, 
etc. (the Tarcău Unit). The association is characterized by the presence 
of some genera and species first occurring in the Upper Aptian (the “infla- 
tum zone”), thus being one of the richest and best individualized associa
tions. The deposits of the upper subdivision (the upper member with glau- 
conitic sandstones) include in their lower part the Association VI and in 
their upper part the Association VII, which also extends in the formation 
basis over the Black Shales, i.e. in the Variegated Shales Formation (Vra- 
conian- Coniacian).

VII. The Ovoidinium verrucosum and Pseudoceratium dettmannae 
Association (Vraconian ). It has been found in the same places as the 
previous one, only in the central and northern parts of the East Carpathians 
(the Măguricea-Găinești Valley — the Tarcău Unit and the Corlățeni 
Stream—the J Audia Unit). The association is characterized by index spe
cies occurrence, which at a European level are solely stocked in the Vra
conian, the rest of their eomponence resembling Association VI.

The (?) Valanginian and Hauterivian Associations (I and II) cor- 
relate to the palyno-associations in the Sinaia Beds (Neocomian) especially 
to those in the pelitic sequence from the Prahova Valley, to the Haute
rivian from Dealul Sasului (the Dîmbovicioara Tunnel) and to the lower 
part of the Brașov marls. The Associations III and IV correlate to those 
in the upper part of the Comarnic Beds in the Ceahlău Unit, the Barre- 
mian limestones in the Dîmbovicioara Tunnel, the uppei' part of the Bra
șov Marls the lower part of the Svinița Marls (Barremian, in Banat), as 
well as to the palyno-associations of the Lower Aptian in the stratotype. 
The Association V (and VI?) correlates to the associations identified 
in the Palanca Beds (the Bistrița, Bicaz and Trotuș valleys), especially at 
the Lower-Middle Aptian level.

The Associations VI and VII allow larger interregional correlations 
and parallel may be drawn to the Upper Albian and Vraconian microfloras 
in the Carpathian Foreland, as well as to those in the stratotypes, in South
ern France and south-eastern England.

Sedimentology and hasinal evolution. The East Carpathians BSF 
represents a Flysch Formation deposited in a sedimentary basin in which 
reducing (euxinic and subeuxinie) conditions prevail. As a whole, this 
formation has a pararhythmic character, with a large variability (from 
1 :1 to 1 : 20) between the thicknesses of the epiclastic and lutitic terms. 
The lithological, stratonomic and sedimentological features of the BSF 
indicate, at least in case of the Audia Unit, two informai subdivisions, 
•outlining the major basinal evolutionary stages : a lower, prediastrophic 
subformation, corresponding to the first two members of this formation; 
and an upper, syndiastrophic subformation, represented by the upper mem
ber, of glauconitic silicified sandstones.

The lower subformation is synchronous with the sedimentary basin 
.separation , when subsidence is still uncompensated by sedimentation.

'A Institutul Geological României
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During the deposition of this subformation, two sedimentogenetic stages 
can be distingushed : the “vacuity stage”, generativ characterizing the 
lower member, and the “shaly flysch”, corresponding to the median mem
ber with cherts of the BSF. The “vacuity stage” is eharacterized by typic- 
al turbiditic sequences, represented by subgraywackes and bioclastic 
sandstones altemating with pelagic episodes. The sandstones are gradually 
bedded with scour marks at their lower part. Microbiosparitic limestones, 
representing the pelagic episodes, are also gradually bedded, planktonic 
foraminifera accumulating in the lower part of each bed. Geochemically, 
the euxinic episodes favourable to organic matter preservation and to 
syngenetic pyrite accumulation, and the subeuxinic episodes (represented 
by sideritic rocks) alternate with neutral or weakly oxidant ones, while 
authigenic glauconite formed.

The presence of bioclasts, recorded at several levels, is connected to 
the massive supplies of organogeneous remains (briozoans, molluscs, spon- 
^es, red and green algae), thus deriving from a shelf zone and being mixed 
autochthonous bioclasts (crinoids, benthic forams, etc.). Thelatter demon
strate that aerobic conditions were, at least for a while, reinstalled. This 
situation determined Grigorescu (1971) to separate a “bioclastic 
horizon” in the Covasna area, subsequently generalized in this lower part 
of the BSF in the Audia and the Tarcău units (Grigorescu & 
A 1 e x a n d r e s c u, 1977).

The “shaly flysch stage” is eharacterized by a greater stratonomic 
and lithostratigrapîiic uniformity. Euxinic conditions prevail here, sub
euxinic episodes being known only in the lowrer part of the middle mem
ber with cherts. Silicolites are mostly represented by cherts, more rarely 
by spongolites. Towards the upper part of this “stage”, as a consequenee 
of the Mesocretaceons tectogenic phase, some intrageosynclinal cordil- 
leras were formed, furnishing “exotic” rocks such as granodiorites with 
biotite, porphyric diorites, microdiorites, etc. (Filipescu & A1 e - 
x an dres cu, 1962; Grigorescu & A n a s t a s i u , 1976).

Paleocurrent measurements (Dumitriu & Dumitri u, 
1965 ; Joja & Dumitriu, 1972) indicate transverse or longitudinal 
transport directions. The presence of iron in the sideritic rocks requires a 
large emerged area in the basin vicinity, where lateritic soils widely deve
loped. During the deposition of this subformation, the bilateral supply was 
■occasionally accompanied by an “internai” one, due to the presence of 
the cordilleras.

The upper subformation is represented by a sandy-shaly flysch in 
which fine- to medium-grained glauconitic sandstones are interbedded 
with siltstones and black or gray shales. The petrographic study of the 
sandstones in the Covasna Valley outerop (Grigorescu, 1970) re- 
veals some important features as follows : the sandstones (0.1—1.5 m 
thick) gradually bedded, with numerous sole marks, are oligomietic, 
of a quartzarenite type (more than 95 % of epiclasts are represented by 
quartz and metaquartzite grains); fine fraction (less than 0.2 mm in dia- 
meter) is 70 % of the granulometric fractions of these sandstones ; the sor- 
ting index varies between 1.2 — 1.6.

In comparison with the lower subformation the bioclasts are more 
scarce here, mostly represented by sponge spicules. Geochemically, the
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environment during the sedimentation of the upper subformation was 
generally neutral to weakly oxidant, allowing for the glauconitic authi- 
genesis. Subeuxinic conditions diminished as compared to those for the 
lower subformation. Dtu'ing the sedimentation of the upper subformation 
in the Audia and Tarcău Units, in the Marginal Folds Unit sandy-lime- 
stones with cherts accumulated in the Bistrița Half-Window area, while

Oii potențial of the Black Shales Bormalion
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in the Vrancea Half-Window a monotonous sequence of black shales and 
sandstones or silt sandstones continuously deposited from Upper Hauteri- 
vian to Turonian (?).

Oii potențial. The following conclusions were reached through an 
original investigation methodology of the oii potențial (B a 11 e ș, 
1973): The BSF metamorphism generally displays different values bet
ween 2.5 — 4.1 for the lower member with sideritic rocks and lesser values 
for the other two members (Table 3). The microvegetal material predomi- 
nantly belongs to the amorphogenous and subordinate sporo-and phyto- 
planktogenous groups, in the lower part, while in the middle and upper 
parts it is characterized by the phytoplanktogenous and subordinate 
xylogenous material». The lower member with sideritic rocks displays 
aU. the oii source-rock features,while the hydrocarbons possibly generated 
by it could belong to heavy oii or thermic methane. The uppermost lower 
member with sideritic rocks, together with the shaly member with lydites 
(cherts), are affected by a strong metamorphism, including values 
between 3.8 — 4.1. Their petroligenous potențial is limited to heavy oii 
and to restricted thermic methane amounts. The uppermost BSF, i.e. 
the upper member with glauconitic sandstone, has a lower metamorphism, 
its values varying between 0.8 — 2.1, unable to generate hydrocarbons.
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rRflexions sur les calpionelles remaniRes 
DANS LE CRETACR SUPERIEUR DE L’UNITE DES PLIS 

MARGINAUX (CARPATHES ORIENTALES, ROUMANIE)1
PAR

NICHEL DURAND-DELGA *, MIHAI MICU 3

La surprenante presence de Calpionelles, essentiellement emprun- 
tees au Tithonique terminal-Berriasien inferieur dans des sediments du 
Cretace superieur appartenant ă la zone la plus externe du flysch des 
Carpathes roumaines (“unit6 des plis marginaux”) pose divers problemes, 
d’ordre sedimentologique, structural et paleogeographique Nous allons 
tentei- d’y repondre.

I. Situation geologique

Dans les demi-fenetres de Vrancea et de Bistrița, les couches de 
Lepșa representent le facies le plus externe du Senonien des Carpathes 
orientales, Placdes dans le Turonien par Dumitrescu (1958) ou 
dans le Turonien-Senonien inferieur par Miră u ț ă et M i r ă u ț ă 
(1964), leur âge senonien, voire paldocene inferieur — au moins dans la 
region de Vrancea — a ete prouve par une riche microfaune (S ă n d u- 
lescu in Du m i t r e s c u et al., 1970, 1971) associee ă de nombreux 
restes d’Inocerames, grands Foraminiferes, Bryozoaires, Algues calcaires 
ete. Ult&neurement Mi cu (1973) a signale la presence d’un microfacies 
â Pithonella ovalis ă la pârtie inferieure de ces Couches de Lepșa, en 
concluant que celles-ci comportent egalement du Turonien superieur, 
dans la demi-fenetre de Bistrița.

Situces au-dessus des Couches de Tisaru superieures dans la demi- 
fenetre de Vrancea et reposant sur les Argiles bariolees (Vraconien-Turo
nien) dans la demi-fenetre de Bistrița, les Couches de Lepșa sont surmon- 
tees respectivement par les Couches de Cașin (Paleocene) dans la region 
de Vrancea et par les Couches de Runcu dans la region de Bistrița. Recem-

1 Note presentee au 12eme Congres de l’Association Geologique Carpatho-Balkanique 
8 — 13 septembre 1981. Bucarest, Roumanie.

2 Universite Paul Sabatier, Laboratoirc de Geologie Meditcrraneenne, 38, rue des Trente- 
Six Ponts, 31400, Toulouse, France.

3 Institut de Geologie et Geophysique, str. Caransebeș 1, 78344 Bucarest, Roumanie.
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ment Micii (1977), en s.'appuyant sur des arguments micropal&mtolo- 
giques, a ddmontrd l’âge paleocene des Conglomerats de Horăicioara,. 
consideres auparavant (M i r ă u ț ă, M i r ă u ț ă, 1964) comme apparte- 
nant au S^nonien. Ces conglomerats constituent en realite une particu- 
larite locale de la pârtie infdrieure des Couches de Runcu ; ils representent 
ainsi le parfait dquivalent des Conglomerats de Piatra Streiului qui rempla- 
cent localement, sur le flanc est de l’anticlinal de Strein dans la region. 
de Vrancea, les Couches de Cașin inferieures (D u m i t r e s c u, 1952 ; 1963).

La lithologie des Couches de Lepșa, assez monotone, est represent^e 
par une alternance plus ou moins rythmique de greș calcaires granoclasses, 
souvent microeonglomeratiques ă leur pârtie basale, de calcaires micri- 
tiques en couches epaisses de 15 — 30 cm, contenant fr^quemment des 
chailles, et de marnes grises en couches ne depassant pas quelques centime- 
tres. Parfois la couleur des marnes et des argiles est rouge ou gris-verdâtre. 
Vers le haut, les Couches de Lepșa pr6sentent des passdes plus marneuses, 
dans lesquels sont intercales plusieurs niveaux de breches organogenes- 
ă elements verts de type dobrogeen.

La puissance des Couches de Lepșa varie de 200 ă 300 m. Dans le 
cas de la demi-fenetre de Bistrița leur 6paisseur est plus difficile â dtablir 
â cause de nombreux accidents tectoniques, produits pendant le diapirisme 
des Couches de Sărata (Cretac6 infârieur) qui affleurent dans l’axe de- 
l’anticlinal de Horaița-Doamna.

II. Les Calpionelles des couches de Lepșa

Parmi les Echantillons recueillis ă la pârtie inferieure des Couches- 
de Lepșa de la region de Vrancea quelques-uns ont revelă des Calpionelles. 
Celles-ci se trouvent dans des micrites ă frequents petits quartz detritiques, 
riches en spicules siliceux de Spongiaires, en Pithonelles, avec egalement 
parfois des Radiolaires spheriques et des Giimbelines. Dans quelques 
cas, les seetions de Calpionelles sont relativ ement frdquentes. La douzaine 
d’exemplaires determinables peuvent provenir d’un meme niveau primitif, 
du Tithonique terminal-Berriasien inferieur, caracterise par : CalpioneUa 
alpina plus ou moins typique (espece dominante), CalpioneUa- ex gr. 
alpina (grande forme, relativement haute, ebaucha-nt un passage ă Calpio
neUa elliptica), Crassicollaria parvula, plus ou moins typique, et Crassi- 
collaria sp., forme haute. En outre, quelques Tintinnopsella ex gr. carpa- 
thica proviennent des horizons post-tithdniques. D’autres echantillons 
ont montre la presence de quelques CalpioneUa alpina t-ypiqueș et Calpio
neUa cf. alpina â petit eollier, d’un âge imprâcis, du Tithonique sup&ieur 
au Berriasien franc. L’n calcaire greseux riche en spicules de Spongiaires 
et en Radiolaires a montre- une section de ? Lorenziella cf. liungarica. 
espece connue dans le Berriasien superieur.

Les echantillons provenant des Couches de Lepșa de la demi-fenetre 
de Bistrița ont egalement fourni des exemplaires typiqnes de CalpioneUa. 
alpina et Crassicollaria sp.. toujours associ^s ă de nombreux sp^cimens de 
Pithonella ovalis et Pithonella sphaerica, spicules de Spongiaires, Gum.be- 
lines etc. II faut noter le fait que dans les deux regions quelques £chantil- 
lons contiennent, â cote des Calpionelles, diverses especes de Globoiruncana, 
Rotalipora, Heterolielix etc.
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III. Le probleme du remaniement des Calpionelles

Le remaniement des Calpionelles est un phenomene relativement 
eommun si les assises qui les englobent, encore insufisamment indurees 
et deposees sur des pentes instables, sont affectees de glissements sous- 
marins entraînant une resedimentation. Cette situation est banale dans 
le N6ocomien marneux de 1a- fosse vocontienne dans les Alpes franqaises 
externes (B e a u d o i n, 1977), dans le preflysch neocomien de la nappe 
du Jebel Tisirene (Rif marocain septentrional, inedit) ou dans la zone 
de Svinița dans les Carpathes meridionales (R u s u , 1970 ; A v r a m, 
1976). Toutefois, dans ces divers cas le remaniement suit de tres preș 
la sedimentation inițiale, effectude dans une region tres voisine, et les 
microorganismes sont englobes dans de petits, galets, plus ou moins 
“dissous” au sein du sediment final.

Dans le cas des Couches de Lepșa, il s’agit au contraire d’une veri- 
table 6rosion de couches deposdes 50— 55 M.A. plus tot, et th6oriquement 
separ^es des Couches de Lepșa par une importante colonne sddimentaire. 
On peut donc soupșonner que ce remaniement traduit une phase tecto- 
nique ayant amend— lateraîement — des couches relativement anciennes 
â l’affleurement. Des exemples similaires sont eonnus en divers points 
de l’Apennin et des Alpes meridionales : ainsi dans les Couches â Rota- 
lipores des unites toscanes de la region de Livourne (C o n t i et A n d r i, 
1966) ou dans le Cenomanien-Turonien a facies flysch de la region du 
lac de Varese (Reggiori, 1958). Mais, alors que dans ces exemples 
la matrice calcaire se differenciait en gdneral assez bien de la micrite 
plus sombre, remplissant les loricas des Calpionelles — chacune d’elles, 
protegee par son remplissage, correspondant ă un vdritable microgalet — 
dans le cas de Couches de Lepșa, sans exception, la micrite de l’intdrieur 
des loricas ne peut pas etre differenciee, sous le microscope optique, du 
•ciment micritique senonien: les assises remaniees devaient donc etre 
ici particulierement tendres, 6videmment marneuses et de milieu proba- 
blement bathyal. Ces Calpionelles ont en effet des loricas de taille normale 
et ă test fin, telles qu’on en connaît dans des facies de haute mer et d’eaux 
relativement froides.

II faut noter que les Calpionelles n’ont pas pu etre remaniees “indi- 
viduellement”. Elles ont ete primitivement englobees dans de petits 
galets de micrites ou de marnes, puis progressivement dâgagdes de ceux-ci 
Sans exception, on ne retrouve pas les contours de galets primitifs.

IV. Origine paleogeographique des niveaux ă Calpionelles

Quant ă la source des Calpionelles, nous pensons qu’une origine ă 
partir de l’avant-pays carpathique est la plus plausible en nous basant 
sur les raisons suivantes;

a) Le materiei ayant cette origine externe, et au sein duquel les 
schistes verts de type dobrog^en representent de loin la grande majorite, 
se trouve â tous les niveaux stratigraphiques dans le flysch externe des 
Carpathes orientales. Assez souvent, dans les greș et meme dans les micri
tes des Couches de Lepșa, on trouve des fragments anguleux de schistes 
verts ayant des dimensions allant jusqu’â 4 — 5 cm ou plus. Donc une 
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source externe active de ddtritus existait sans aueune donte durant le 
depot des Couches de Lepșa. En outre la presence, dans ces niveaux ou 
dans leurs equivalents plus internes, de sp^cimens remaniAs de Dinofla- 
gelles ainsi que de spores et pollens paleozoîques, jurassiques et du Cretace 
inferieur (Antonescu in Săndulescu et al., 1979) s’explique 
facilement si ces restes proviennent de l’exterieur des Carpathes, compte 
tenu du fait que des depots de ces âges sont connus dans la couverture 
de la plate-formc.

& ) Une source interne (ouest) pour Ies Calpionelles remaniees nous 
semble plus douteuse, d’une part parce que le “passage” de tels debris 
n’a pas 6te jusqu’ă pr^sent signale dans Ies assises senoniennes des nappes 
plus internes, et d’autre part parce que durant le Cretace superieur la 
“morphologie” en creux du sillon carpathique a du logiquement empecher 
un transport de materiei provenant de ce cote.

c ) La presence de galets de miorițe contenant des Calpionelles a 
ete signale aussi dans Ies Conglomerats de Horăicioara d’âge paleocene, 
situes au-dessus des Couches de Lepșa (Micu, 1977, pl. IV) et aussi 
dans Ies depots detritiques grossiers paleocenes de la nappe de Tarcău 
(A 1 e x a n d r e s c u, 1971). Sans exception, dans tous ces depots Ies 
schistes verts dobrogeenspredominent, montrant sans aucun doute l’origine 
externe du materiei detritique. La presence des galets ă Calpionelles s’ex
plique d’une maniere satisfaisante car, dans le cas de ces conglomerats, 
Ies galets n’ontpaseu la possibilite d’etre “d^bitAs” en menus fragments 
ă cause de la grande vitesse de sedimentation.
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QUESTIONS

S. G a s i o r o w s k i. Remaniement possible des Calpionelles contenues dans les divers 
calcaires dits de Stramberg.

Reponse : Dans les galcts de calcaires de type Stambcrg englobes dans divers depots 
conglomăratiques plus jeunes que les Couchcs de Lcpșa nous n’avons pas trouve des Calpio
nelles.
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Einleitung

Die, in den letzten Jahren durchgefuhrten Revidierungen an den 
Alpinen Gosauschichten (W i e d m a n n, 1978 ; Herm et al., 1979, 
u.a.) haben zu neuen Angaben zur Gliederung und Stratigraphie dieser 
Sehichtfolgen gedeutet, die zu Unterschiede im Vergleieh zu der bis jetzt 
bekannten Untergliederung gefiihrt haben.

Innerhalb der rumânischen Karpatcn stellt das Apuseni Gebirge 
dureh seine, hauptsăchlich im nbrdlichen Teii, markannte vorgosauischen 
Deckenbautektonik, ein Gebiet dar, vo die Gosauablagerungen typisch 
entwickelt sind.

Die gegemvartige Arbeit nimmt sicii vor, infolge einer kurzen 
Analyse die biostratigraphischen Merkmale in Augenseheinlichkeit her- 
vorzuheben und auf dieser Basis die Ahnlichkeiten und Unterschiede 
mit der Ostalpinen-Gosau zu erbrtern.

Der Gosau-Begriff und die Biostratigraphie dor „Gosau’"-Ablagerungen 
im Apuseni Gebirge

Der Gosau Begriff so wie er noch heute angenommen tvird umfasst 
zwei Elemente : der erste betrifft den transgresiven Charakter Cber einen 
Untergrund dessen Deckenbau in der Vorgosau ischen Phase stadtfand 
und der ziveite betrifft den Schelf bfters litoralen Charakter der Ablage- 
rungen, die dureh Rudistenkalke, Inoceramen und Ammonitenmergel, 
manehnial kohlenfiihrende Ablagerungen, gekennzeichnet sind.

In dem nordlichen Apuseni Gebirge sind beide die oben envâhnten 
Merkmale vorhanden, in den siidlichen Apuseniden gibt es aber keine 
Deutungen liber eine borgosauisehe Deckentektonik, obwohl auch dort 
„Gosauablagerungen” anwesend sind.
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Hauptsăchlich in den nordlichen Apuseniden bereitet die Kor- 
relation der „Gosauschichten” in den, heute teilweise isolierten, Becken 
noch immer Schweirigkeiten. Infolge aber des bestehenden faunistischen 
un mikrofaunistischen Materials wovon auch die Rudistenassoziationen 
in Betracht genommen worden sind, gibt es die Mdglichkeit eines Vber- 
blicks liber die stratigraphische Gliederung sowohl wie die Gesammten- 
twicklung der Senon-Ablagerungen.

Im nordlichen Apuseni-Gebirge stellt das Roșia — Becken ein 
giinstiges Gebiet dar, fiir das vergleichende stratigraphische Studium der 
Senonablagerungen die hier sowohl mergelige wie auch kalkige Rudis- 
tenfiihrende Fazien mit denen die sich verzahnen bieten. Die mergelige 
Fazies liefert von unten nach oben Marginotruncana angusticarinata 
lapparenti G a n d o 1 f i , G. lapparenti G a n d o 1 f i wie auch Gaudry- 
ceras mite (H a u e r ) die ein Coniac-Alter nachweisen, dan Inoceramus 
(Cordiceramus ) millleri recklingensis Seitz., I. (Cord.), sp. ex gr. I. 
mulleri Petrascheck, I. (Cord.) sp. ex gr. I. platycephalus S o r n a y, 
I. (Cord.) bueltenensis S e i t z, I. (Cord.) sp. ex gr. I. millleri recklingensis 
Seitz,!. (Cord.) sp. ex gr. I. alpinus T s a g a r e 1 i, I. ( Selenoceramus) 
selenae Seitz, I. (Trochoceramus) cf. monticuli F u g g & K o s t n., 
I. (Endocostea) cf. barabini (Mort.), I. (Platyceramus) Cycloides n. sp. 
die dem Santon entsprechen.

In -was die mit der erwâhnten mergeligen Abfolge sich verzahnenden 
Rudistenkalk-Abfolge, betrifft, hier wurden drei Rudisten Assoziationen 
identifiziert (Lupu, 1976); die erste die aus Vaccinites gosaviensis 
Son v., Hippurites sarthacensisperoniD o u v i 11 e, H.praecessorD o uv., 
H. Matheroni Douv., H. coUiciatus Woodw., Gorianovicia paronai 
(W i o n t z e k), Lapeirouseia zitteli D o u v., L. pervinquierei (T o u - 
c a s), Sauvagesia tehnicostata P o 1 s a k, Sphaerulites borealii T o u c a s, 
Praeradiolites caderensis T o u c a s, P. toucasianus (d’ Orb.), P. sinua- 
t u s (d’ O r b.), P. fissicostatus (d ’ O r b.), Biradiolites alatus n. sp., B. bi- 
plicatus n. sp., Plagioptychus paradoxus Matheron die auf ein Santon 
Alterhinweisen; einezweite Assoziationdieaus Vaccinitessulcatus D ef r., 
Hippurites coUiciatus Woodw., H. nabressinensis F u 11., Radiolites 
subquamosus T o u c a s, R. gastaldianus P ir o n a, Neoradiolites mathe
roni (T o u c a s), Radiolites aurigerensis M u n. - C h a 1 m., R. squamosus 
T o u c a s die auf ein ungefâhr ober Santon-unter Campan hinweist und 
eine dritte Assoziation : Vaccinites sulcatus D e f r., F. oppeli D o u v., 
F. vredenburgi K ii h n, V. archiaci M u n. - O h a 1 m., Radiolites subsqiia- 
mosus T o u c a s, Praeradiolites soubtoucasi T o u c a s, Klinghardtites 
musciClosus (K 1 i n g h.), Radiolites angeoides (Lapeirouse) die Cam
pan Alter vertritt.

Im Boroder Becken erscheinen, in einigen Abfolgen, drei Rudisten 
Niveaus die folgende Assoziationen besitzen: das erste Niveau: Vacci- 
natus sulcatus Douv., V. gosaviensis Douv., V. oppeli santoniensis 
K ii h n, V. cornuvaccinum gaudryi M u n i e r-C h a 1 m a s , V. gosaviensis 
acicularis Lupu, Hippurites praecessor D o u v i 11 e, Praeradiolites 
caderensis T o u c a s, Plagioptychus toucasi Matheron, P. maestrei 
nov., sp., P. paradoxus Matheron, P. borodense Lupu, das Santon 
Alter besitzt, und das zweite; Vaccinites sulcatus D e f r., V. inaequicos- 
tatus M ii n s t., V. archiaci M u n.-C hal m., V. oppeli Douv., V. vre-
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denburgi K ii h n, Praeradiolites aristidis (M u n.-C h a 1 m.), Bournonia 
aff. africana D o u v. die auf ein Campan Alter hinweisen. Das dritte 
Rudistenniveau das manchmal direkt auf den Vorsenonen Untergrund 
lagert, besteht aus Colveraia und Joufia die in Assoziation mit Clypeorbis 
mamillata ( S chlumb e r g e r), Lepidorbitoides minor (Schlum- 
b e r g e r), Simplorbites gensacicus (L ey meir e), SideroUtes sp. deren 
Obercampan-Untermaastricht Alter bekannt ist.

Ein Ăquivalent des dritten Rudisten-Niveaus befindet sicii am 
oberen Teii einer Senonabfolge im Remeți Becken wo es durch Exemplare 
von Pseudopolyconites vertreten ist. Das stratigraphische Niveau wo 
sicii diese Rudisten befinden wurde als Untermaastricht bezeichnet, 
gemâss den Angaben aus der Jugoslavischen Litteratur (M i 1 o v a n o - 
vie, 1960), sowie infolge neuer Daten welche im Horehi’onie Gebiet, 
in den Slowakischen Karpaten (L up u , 1976) Pseudopolyconites Exem
plare im Zusammenhang mit Globotruncana stuarti (L a p p.), Gl. linneana 
(d’Orb.), Gl. elevata (Brotzen), Rzehakina sp., Miliammina sp., 
ein Obercampan-Unter Maastricht Alter beweisen.

Im siidliclien Apuseni Gebirge sind Gosauablagerungen nur ander 
nordlichen Fianke der Senon-Abfolge representiert, dort wo sie transgresiv 
am krystallinen Untergrund lagern.

Die Senontransgression beginnt im westlichen Teii der Siid-Apuseni- 
den mit dem Coniacien. In diesem Gebiet — das Drocea Gebirge—lagert 
am Krystallinen Untergrund eine detritische Serie die meistens von 
Sandsteinen und Mergel representiert ist, die aber auch Rudistenkalklinsen 
einschliesst.

Die Fauna der sandigmergeligen Schichtfolge besteht amunteren 
Teii von Plagioptychus arnaudi D o u v. und Reesideoceras sp. die als 
Coniacien vertretend bezeichnet werden konnen. Die entsprechenden 
Rudistenkalkriffe besitzen Eippurites-socialis D o u v., Vaccinites oppeli feli
ni Kiihn., F. giganteus d ’ H o m b r. Firm., H. praerenensis Tone.

Die Schichten mit Inoceramus mulleri recklingensis S e i t z, Bacu- 
lites aff. asper M a r t o n besitzen keine entsprechenden Rudistenriffe 
im Drocea-Gebirge.

Die Gosautransgression weist in den siidlichen Apuseniden einen 
diachronen Charakter indem sie den Zentral-nbrdlichen Teii des Gebietes 
im Ober-Santon-Campan erreicht. Manchmal lagern hier direkt am 
Krystallinen Untergrund Rudistenriffe mit Hippurites nabresinensis 
F u 11., V. oppeli D o u v., Lapeiroaseia pervinquerei (T o u c a s), 
Sphaerulites borealii T o u c a s, Sphaerulites sp., Radiolites sp. die als 
ungefăhr der Santon/Campan Wende entsprechen nach dem in den darii- 
ber lagernden Mergel Inoceramus balticus Boehn, i. ex gr. monticuli 
F u g. a K a s t n. gefunden worden sind, und welche ein Campan-Alter 
bezeichnen.

Im nbrdbstlichen Teii des siidlichen Apuseni Gebietes lagert am 
Krystallinen Untergrund ein Kalk-Niveau das folgende Arten enthâlt: 
Vaccinites gosaviensis D o u v., V. sulcatus D e f r., V. praesulcatus 
Douv., V. cornuvaccinum gaudry Mun.-Chalm., Praeradiolites 
sp., Durania sp., Radiolites sp. Die daruber lagernde Sandsteinschicht 
hat einige Exemplare von Echinocorys vulgaris, Breynius gefbrdert. Das

7 — C. 50
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dariiber lagernde zweite Rudistenkalk-Niveau besitzt Vaccinites oppeli 
Souv., Hippurites heberti M un.-C h a 1 m., 7. inoeguicostatus Miinst.,. 
V. cornuvaccinum B r o n n., V. archiaci M un.-C hal m., Die zAveiRudis- 
tenkalkriffe wurden als Santon und Untercampan bezeichnet.

Gegensătzlich zum nbrdlichen Apuseni- Gebirge erscheinen in den 
siidlichen Apuseniden keine Rudistenkalke im unteren Maastricht, Zugleich 
Aveist die GesamtenAvicklung in den zwei Gebieten Avesentliche Unter- 
schiede, indem in den nbrdlichen Apuseniden die Senon ausschliesslich 
in „Gosau-Fazies” entwickelt ist, Avâhrend im siidlichen Apuseni-Gebirge 
die Gosaufazies im inneren des Sedimentationsbecken zu Flysch iibergeht 
und am oberen Teii, Campan-Maastricht, von Flysch bedekt wird-

Einige Bemerkungen uber die Rudistenfauna

Infolge des Studiums der ziemlich reichen Rudistenfauna des Apuseni 
-Gebirges machen sich folgende Daten bemerkbar :

— Im Coniacien und Unteren Santon besteht die Fauna meistens 
aus zahlreichen Hippuritidenexemplaren, aber nicht reich in Arten. Zwi- 
schen den Rudistenarten ist Vaccinites oppeli felix nicht nur im Coniacien 
bekannt sondern auch im Santon, aber, im allgemeinen, sind die Assozia- 
tionen verschieden. Wăhrend des Ober-Santons — Unter Campans wird 
die reiche Anzahl der Exemplare durch eine Verreicherung der Arten. 
erganzt, hauptsâchlich in was die Gattung Hippurites betrifft. Eine 
reichliche Entwicklung Aveisen auch die Arten der Gattung Radiolites 
und einigermassen auch diejenigen der Capriniden.

Die Am Ende Campan-Untermaastricht erscheinenden Rudisten^ 
obAvohl sie nicht in grosser Anzahl sind besitzen die Grbsse der in der 
sudmediterranen-Provinz bekannten Exemplare.

In was den stratigraphischen Wert der Rudistenassoziationen betrifft 
machen sich zwei Elemente bemerkbar :

— Die Rudistenassoziationen des Coniacs, Santons, Campans und 
Maastrichts sind im allgemeinen verschieden. Einige Arten die auch Unte- 
rarten besitzen, erscheinen in etAvas grbsseren Zeitspannen wie z. B. 
Vaccinites oppeli D o u v., dessen Unterart V. oppeli felixi K ii h n sowolh 
in Coniac wie in Untersanton erscheint, V. oppeli santoniensis K ii h n 
im Santon erscheint und V. oppeli oppeli in Campan typisch ist. Arten 
Avie Vaccinites sulcatus, V. gosaviensis D o u v., H. colliciatus W o o d w.r 
V. cornuvaccinum B r o n n, erscheinen sowohl in Santon wie im Campan. 
Daftir erscheinen andere Arten stratigraphisch begrenzt wie z.B. : V. Gi- 
ganteus d’H ombre Fir mas fur Coniac, Vaccinates chaperi D o u v., 
fur Santon, V. boehmi fur Campan.

In mehreren Abfolgen Avurde der stratigraphische Wert der Rudis
tenfauna mit anderen Faunen oder mit Mikrofaunen uberpriift.

Trotzdem meinen die Autoren, das in der stratigraphischen Analyse 
der Senonablagerungen, nur die Rudisten-Assoziationen und nicht ein- 
zelne Exemplare in Betracht genommen werden kbnnen.

W’enn man die Rudistenfauna der Apuseni-Gebirges als allgemeines 
in Betracht nimmt, sind die folgenden Beobachtungen mbglich :

— in was die Rudistenfauna des Coniacs betrifft erscheinen in den 
Ostalpen nur die Arten Plagioptychus paradoxus M a t h. und eventuell 
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die Coniac Unterart des V. oppeli, V. giganteus, Sonst sind die, im siidli- 
chen Apuseni-Gebirge, vertretenden Budistenarten in der siidlichen Provnz 
bekannt.

Die Santon Eudistenfauna markiert eine grosse Entwicklung der 
Hippuritiden, Eadiolitiden und Capriniden. Im Vergleich mit der bis 
jetzt bekannten Eudistenfauna der Ostalpen besitzt die Fauna des Apu
seni-Gebirges eine reichere Gaztungen und Artenbeschaffenheit. In was 
die Unter-Campan-Eudisten betrifft, sind die bisher bekannten Arten 
ungefăhr dieselben im Apuseni-Gebirge wie in der Ostalpinen Provinz : 
hauptsăchlich viele gemeinsame Hippuritiden, etwas veniger Eadiolitiden.

Aus dom Maastricht der Ostalpen ist bisher nur ein Exemplar von 
Jouffia, (Lupu, 1977) aus Wittersdorf, in kăruthen bekannt. Vom 
selben Ort ist aueh. ein Exemplar von Neoradiolites, der von Dr. P . B e c k 
M annage 11 a zur Bearbeitung Ubergeben wurde, bestimmt worden.

In manchen Făllen lăsst sich eine Migration bemerkbar machen, 
vvie der Pali von II. colliciatus, der im Apuseni-Gebirge, in den Ostalpen 
und in Siidfrankreich im Obersanton-Untercampan bekannt ist und 
dafiir im der Tiirkei (Carakabey, 1959) in Assoziation mit Jouffia 
reticulata B o e h m, im Obersenon erscheint.

Ein besonderer Fall ist aueh die Heterochronie der Gattung Pseudo- 
polyconites Mii o van o vid die in Jugoslavien fur iliren stratigra- 
phischen Wert in mittel und Obermaastriclit bekannt ist, und welche 
in den slowakischen Karpaten im Obercampan (Lupu, 1976) und im 
Apuseni-Gebirge im Obercampan-Untermaastrieht erscheint (Lupu, 
1976). Dadurch kbnnte mau eine interesante Folgerung erreichen das 
in diesem Fall die Migration eine in Eichtung siidwărts war.

Sehhissbemerkungen

Im allgemeinen kann die ,,Gosau”-artige Schichtfolge des Apuseni- 
Gebirges hauptsăchlich im nbrdlichen Teii als eine typisehe bezeichnet 
werden. In der Gesamtentwicklung der Schichtfolge kbnnen, in den nbrd
lichen Apuseniden ingressive „Momente” im Obersanton-Untercampan 
und im Untermaastricht untersehieden werden.

Die Ahzahl der Eudistenarten ist im Apuseni-Gebirge grbsser als 
in den Ostalpen infolge eines ausgeprăgten mediterranen Einflusses.
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QUESTIONS

A. P o 1 $ a k . 1. Y-a-t-il d’autres facies du Creta ci superieur dans les Monts Apusen 
(par exemple, flysch) ? Peut-on parler d’une relation entre ces facies ?

2. Quelle est la forme Ia plus friquente des formations â Rudistes (biostromes, bioshermes 
ou barriere-rdcifs) ?

3. Je voudrais accentuer que le meme ddveloppcment du Crdtacd superieur et la meme 
faune des Rudistes ont iti observis dans la rigion de Bosnie septentrionale ct dans la rigion entre 
Zagreb et Fruska gora, c’est-ă-dire dans une zone entre la plate-forme Adriatique (Dinarides 
externes) et la plate-forme pannonienne (ou “Tisia” d’apres K o v a c s ). Une pârtie de cette 
zone se prolonge le plus vraisemblablement vers Ies Monts Apuseni.

R^ponse: Oui, le “Gosau” des Monts Apuseni du Sud est recouvert par des d6p6ts de 
type flysch d’âge campanien supirieur-maestrichtien. On a aussi des donnies d’oii il risulte 
que le flysch remplace ă l’intdrieur du bassin le “Gosau”. Dans les Monts Apuseni du Nord, 
e “Gosau” est recouvert d’une serie himipilagique, parfois flyschoîde.

2. Plus frequentes sont les biostromes. Le plus typique bioherme est celui de Valea Neagră 
— Monts Apuseni du Nord.
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APERQU SUR LA FAUNE DES ECHINIDES DANS LA REGION 
CARPATHO-BALKANIQUE EN YOUGOSLAVIE1

1 Note prăsenUe au 12eme Congres de l’Association Geologique Carpatho-Balkanique, 
8 — 13 septembre 1981, Bucarest, Roumanie.

2 Facultfe de mines et geologie, Kamenicka, 6, 11000 Beograd, Yougoslavie.

PAR

JOVANKA MITROVld-PETROVlC 2

La r^gion des Carpatho-Balkanides yougoslaves coincide avec la 
frontiere de la Serbie de l’Est.

La. faune des Echinides la plus ancienne de la Serbie de l’Est est 
lide au Jurassique moyen, la plus riche eșt celle du Cr6tac6 inf6rieur, un 
peu moins riche est celle du Cr6tacd superieur pendant que dans le Paleo
gene elle n’existe point et dans les s^diments neogenes (miocenes) elle 
est aussi assez pauvre.

Toutes les espeees des Echinides du Jurassique moyen (jusqu’a 
prâsent on n’en a determini que 5) proviennent d’une meme localite, 
ă savoir la localite de Staro Selo (entre la viile de Knjazevac et la frontiere 
bulgare) et toutes temoignent du Bathonien (fig. 1).

Tous les etages du Cretace inf^rieur abondent en faune des echinides; 
certaines espeees sont liees strictement aux etages determines, d’autres 
ă deux ou â plusieurs 6tages.

On a determine 4 espeees du VaJanginien, 11 du Valauginien-Haute- 
rivien ou Ndocomien, 11 espeees del’Hauterivien,10 espeees du Barremien, 
10 espeees du Barremien-Aptien, 10 espeees de l’Aptien, 10 espeees de 
l’Urgonien et une seule espece de l’Albien.

On n’a pas observe jusqu’a present des espeees cenomaniennes au 
cadre du Cr6tac6 superieur en Serbie de l’Est. Une seule espece est lide au 
Turonien. On connaît 7 espeees du S^nonien et dans la plupart des cas il 
s’agit du Maestrichtien.

La faune complete des echinides du Ndogene appartient au,Miocene 
moyen et provient de deux locali tAs: celle des environs de Golubac (8 
espeees) et l’autre de Despotovac (3 espeees) (fig. 2).

On connaît jusqu’a present 81 espeees en Serbie de l’Est, i dont 34 
appartiennent aux echinides rdguliers, y compris les espeees determin^es 
uniquement sur la base des piquants et 47 irreguliers. Tous les Echinides 
rdguliers ont l’âge cretace inf^rieur.
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Fig. 1, - Carte de Ia Serbie orientale avec l’indication des localităs 
fossilifdres.
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Examinee en totalite, la faune a une grande importance biostrati
graphique et paldoecologique. En meme temps les echinides reguliers sont 
au point de vue stratigraphique assez indifferents, d’oîi leur importance 
biostratigraphique est sensiblement moindre par rapport aux Echinides 
irreguliers. Pour les interprdtations paldoecologiques, pourtant, tous les 
deux groupes ont une meme valeur.

Fig. 2. — Le nombre des especes dans Ie cadre de certains etages 
du Jurassique, du Cr6tac6 et du Miocene en Serbie de l’Est.

Dans mes travaux precedents, j’ai ddja donne les listes des especes 
et des associations les plus typiques pour chaque dtage du Crdtacd infd- 
rieur et supdrieur et du Miocene (Mitrovid-Petrovid 1966, 
1972, 1976, 1977); cette fois-ci je ne donnerai qu’un aperțu des especes 
les plus importantes au point de vue biostratigraphique.

Cette fois-ci je veux indiquer les cas ou les echinides ont joud le 
role ddcisif pour la ddtermination de l’âge des sddiments dans certaines 
localites de la Serbie de l’Est.

Le geme Clypeus est lie exclusivement aux sddiments jurassiques. 
II apparaît en Bajocien, il atteint sa culmination en Bathonien et en Cal- 
lovien, en Oxfordien il devient tres rare (dans chacun de ces etages on ne 
connaît qu’une espece du geme Clypeus) et il n’y en a aucune trace en 
Kimmdridgien at en Tithonique.

Cette petite expension verticale d’une part et les caractdristiques 
morphologiques spdcifiques de l’autre part, qui rendent possible la ddter
mination gdndrique d’apres un seul fragment, lui donnent le statut d’un 
fossile tres caractdristique et important.
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Tableau synoptique des especes les plus importantes au point de nue biostratigraphlque

Miocene 
moyen

Scutella subrotundata L a m ., S. vindobonensis L b e., 
Amphiope bioculata D e s m ., Schizaster desori W r., 
Brissopsis genei /Sism./Des.

Senonien Echinocorys ovatus L a ni., Clypeolampas ovatus d ’ 0 r b . 
Gueltaria angladoi G a u t h .

Turonien Hemiaster sannio L a m b .

Albien Discoidea conica Des.

Urgonien Holectypus macropygus Des., Salenia grași C o 11., 
Codechinus rotundus Des.

Aptien Codechinus rotundus Des.

Barremien Heteraster oblongus d ’ 0 r b .

Hauterivien Toxaster retusus Lam.

Valanginien Cidaris pretiosa D e s., C. pustulosa Gras., Magnosia lens Des.

Jur. moyen 
Bathomien

Clypeus sinantus L e s k e, Cl. boblayei Mich., Cl. mulleri Wrig., 
Cl.davosianus C o 11.

C’est ainsi, sur la base de cinq especes de ce genre, Clypeus mulleri 
W r. CI. davosianus C o 1t., CI. sinantus L e sk e, CI. boblayei M i c h z, 
et Cl. ploti Klein, qu’on a determini l’âge des sâdiments â Staro 
Selo, (Bathonien), tandis que d’apres tous les devanciers ils âtaient indi- 
ques comme jurassique moyen ou bajocien-batbonien sans possibilite 
d’une analyse plus precise (S i k o s e k, 1952).

Dans le cadre du Crâtace infdrieur, en etudiant les echinides de 
Suva pianina on a constata que les sâdiments anterieurement traitâs 
comme hauteriviens (P e t k o v i c, 1930) etaient d’un âge plus jeune, 
barremien-aptien, quoiqu’il y alt des especes qui proviennent de l’Hauteri- 
vien. C’est le genre Toxaster qui a joue ici le râie decisif avec plusieurs 
especes et qui est decouvert dans notre pays pour le premiere fois il y 
a quelques annâes sur les terrains de Suva pianina.

Le genre Eclnnocorys a joue un role tres important au Cretace supe
rieur. II apparaît en Turonien et disparaît en Paleocene. L’espece la 
plus connue et la plus repandue de ce genre est Echinocorys ovata L e s k e. 
Elle indique toujours le Campanien, c’est pourquoi sa presence frequente 
en Serbie de l’Est est tres importante parce que l’âge des sediments 
d’ou elle provient, sur la base de l’autre macrofaune, est trăite plus large- 
ment (comme senonien) ou bien l’âge est determine pour la premiere 
fois sur la base de la macrofaune (le village ătrbac dans le synclinal Tupiz- 
nica-Knjazevac— Jankiceviâ et M i t r o v i 6 , 1973).

La faune des âchinides du Miocene moyen de la Serbie de l’Est n’a 
pas une contribution importante pour les recherches biostratigraphiques, 
parce qu’on a trouve la faune des mollusques beaucoup plus riche dans 
les localitâs d’ou elle provient.
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Sauf quelques caract6ristiques paleo6cologiques communes, on a 
remarqu6 que les condiționa et le mode de vie des echinides sont totale- 
rnent diff6rents d’une epoque geologique ă d’autre.

Les especes jurassiques sont peu nombreuses et liees au fond sableux 
de la region neritique peu profonde.

On a fait l’analyse des caracteristiques morphologiques de nombreux 
echinides cre'taces et de la faune accompagnante ainsi que l’analyse des 
sediments d’ou la faune provenait et on a condu :

— Les echinides cretaces peuplaient surtout l’eau peu profonde (la 
zone littorale et neritique) tandis qu’ils 6taient plus rares dans les eaux 
plus profondes.

— Dans la region neritique ils peuplaient presque toutes les cat6- 
gories du fond de la mer : le fond rocheux (Cidaris, Acropeltis, Codechinus, 
Psammechinus, Salenia, Codiopsis, Orthopsis, Alagnosia etc.), les recifs 
(Salenia, Psammechinus ), les environs des recifs (PLolectypus Pyrina), 
le fond sableux (Holectypus, Pygaulus, Piscoides ), le fond argileux (Epias- 
ter, Toxaster, Hemiaster).

Parmi les habitants du fond rocheux et des recifs, certains repre- 
sentants supportaient bien les battements forts de l’eau (Cidaris, Code
chinus, Psammechinus, Salenia etc.). L’adaptation ă ce mode de vie se 
reflete soit dans le nombre augmente des pieds ambulacraires sur la face 
orale ă l’aide desquels ils s’attachaient etroitement aux roches (Code
chinus, Psammechinus), soit dans les carapaces basses et h6misph6riques 
qui ne surpassaient pas beaucoup la roche (Salenia ), soit dans les piquants 
tres forts comme moyen de defense (Cidaris). Les autres representants 
cherchaient l’eau calme pour leur existence et c’est pourquoi ils occupaient 
souvent les cavites et les crevasses sur les ecueils saillants ou sur les recifs 
(Codiopsis, Orthopsis, Magnosia). Ce qui caracterise ces genres se sont 
les hautes carapaces qui n’ont pas le nombre augmente de pores ambula
craires de la face orale.

Les habitants les plus frequents du fond sableux sont: Holectypus, 
Pygaulus, Discoidea etc. Ce sont les echinides irreguliers qui rampent 
lentement sur le fond sableux ou ils s’enfouient en pârtie.

Les genres Epiaster et Hemiaster sont les habitants des eaux plus 
profondes et du fond argileux. Leur adaptation ă ce mode de vie se reflete 
sur les petites carapaces fragiles, le labrum bien d6veloppe, les ambulacres 
oourts qui sont enfonc.es profond6ment dans leurs carapaces et dans les 
fascioles bien developees.

— Les  crdtac6s se trouvent le plus souvent en associa
tion avec les Polipiers, les Brachiopodes, les Bivalves (specialement avec 
les Pachiodontes) et avec les Gastropodes. C’est une association typique 
pour les eaux peu profondes qu’on rencontre dans presque toutes les 
localit6s examin6es. Ce n’est que rarement qu’on trouvait les 6chinides 
avec les Ammonites et les Belemnites (par exemple dans les sediments 
valanginiens-hauteriviens de Stara pianina).

6chinid.es

— La temp6rature de l’eau au cours du Cretace etait assez 61ev6e 
urtout pendant la formation des recifs au Cr6tace inferieur ainsi qu’au 
Crdtac6 superieur.
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Les dchinides miocenes de la Serbie de l’Est proviennent de deux 
localit6s et leurs associations sont tont ă fait diff^rentes, par suite de 
diffdrents types des sediments d’oîi ils proviennent.

La faune de Golubac est plus riche (3 genres avec 8 especes). Le 
genre Scutella predomine avec 5 especes. Amphiope occupe la deuxieme 
place avec deux especes, tandis que le genre Echinolampas n’est repr^sentd 
que par une seule espece. II est interessant qu’on n’a constate aucune 
espece du genre Clypeaster qui est d’ailleurs tres frequent dans Ipș sedi
ments duMiocene moyen non seulement dans les autres regions de la Serbie 
et de l’Yougoslavie, mais il est aussi un des genres prâdominants dans le 
Miocene moyen de l’Europe tout entiere. On peut facilement expliquer 
son absence par le caractere des sediments. Dans les environs de Golubac 
(village Vojilovo) la faune des echinides est trouvee dans les conglomerats, 
tandis qu’on rencontre le Clypeaster le plus souvent sur les fonds sableux 
et sur les rdcifs.

Pour les genres Scutella et Amphiope sont caractdristiques les grandes 
carapaces basses et les faces orales tout â fait plates. Les sillons ambula- 
craires sur la face orale sont ramifids ce qui indique un nombre augmenta 
des pieds ambulacraires. Toutes ces caracteristiques morphologiques indi- 
quent la vie dans l’eau peu profonde et agitee. Les carapaces basses hemis- 
phdriques qui ne depassent qu’â peine la surface des sediments avaient 
rdsistd plus facilement aux battements des vagues que les carapaces hautes. 
Les surfaces basales plates et solides, le nombre augmenta des pores am
bulacraires sur la face orale empechaient le renversement des echinides 
sous l’action des vagues.

Sur la base de tout ce qui est dit on peut conclure que les sddinients 
des environs de Golubac etaient formes dans la zone littorale dont la 
profondeur ne depaissait pas une dizaine de metres, et que l’agitation 
de l’eau dtait forte. Mortensen (1948) et Cottreau (1913) sont 
d’une meme avis. D’apres Mortensen les Scutellidae r^cents vivent 
dans la zone de flux et de reflux, de fagon qu’elles peuvent restees sur le 
sec pendant la marde. Elles pr6fârent le fond sableux et couvrent ses 
carapaces des grains de sabie. Cottreau cite aussi que les genres 
Scutella et Amphiope sont strictement littoraux et peuplent les plages avec 
les differents Elements detritiques : les conglomârats, les sables aux grains 
petits et aux grains gros. Ici l’eau est tres agitde et ne depasse pas la 
profondeur de 5 — 6 m.

En communaute avec les echinides on a trouve une faune des mol- 
lusques ndritiques tres riche.

L’association des Echinides du Miocene moyen de Despotovac a un 
caractere tout â fait different. On n’a determine que deux genres de cette 
localitd : Schizaster et Brissopsis (le premier avec deux especes, le second 
avec une seule). La faune provient des argiles gris-bleuâtres. Schizaster 
et Brissopsis appartiennent aux Spatangoida. Leurs carapaces sont pro- 
portionnellement petites, minces, le labrum bien developă, les ambulacres 
tres raccourcis et enfonces dans le test, les fascioles nombreuses et bien 
ddveloppdes.

Tout cela indique la vie sur le fond argileux ou ils s’enfoncaient 
partiellement ou totalement et tdmoignent qu’ils sont limnivores (labrum 
bien d6velopp6). L’eau 6tait relativement calme (la presence des fascioles,
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Ies endroits ou s’attachaient Ies clavules dont le role etaient de nettoyer 
le test des diffO'ents grains et impuretes.) Chez Ies habitants des eaux 
agitees Ies clavules ne sont pas necessaires. Cette region 6tait certainement 
plus profonde que la region de Golubac, mais pas bathyale, dtant donnâ 
qne dans Ies argiles avec des echinides on trouve Ies traces du charbon.

La faune complete des Echinides du Miocene de la Serbie de l’Est a 
un caractere tropique-subtropique.

Sur Ies terrains de la Serbie de l’Est il n’y avait pas des possibilitds 
pour Ies recherches taphonomiques.

Conclusions. La faune des echinides des Carpatho-Balkanides yougo- 
slaves est tres riche. On a determine jusqu’â pr^sent 81 especes (34 
Echinides reguliers et 47 Echinides inAguliers).

La faune provient des sediments jurassiques, cretaces et miocenes.
Son importance biostratigraphique est grande et grâce â cela l’âge 

des sediments dans certaines localit^s est determine pour la premiere fois 
ou bien on a fait la r^vision des opinions pr^cedantes concernant l’âge.

L’analysemorphofonctionnelledelafaune des echinides et de lafaune 
accompagnante, ainsi que l’6tude des types des sediments d’ou la faune 
provient ont rendu possible par la reconstruction de l’ancien byotope 
une reconstruction r6ussie des conditions et du mode de vie des Echinides 
au cours du Jurassique, du Crâtacd et du Miocene.
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PAR

|DAN PATRULIUSi, FLORIAN MARINESCU2, ALBERT BALTREȘ 2

L’une des d^couvertes les plus remarquables faites dernierement 
en territoire carpathique est l’identification d’ossements de dinosaures 
dans une bauxite neocomienne situee au coeur meme de l’edifice des 
Carpathes (fig. 1). Sauf les Monts Apuseni, le seul endroit des chaînes 
alpines peritethysiennes oii l’on ait eneore signale la presence de dinosau
res dans une formation neocomienne se trouve au sud du Grand Caucase, 
sur le territoire du Bloc Georgien. Mais dans ce dernier cas il s’agit seule-

Fig. 1. — Emplacement du gise- 
ment â dinosaures de Brusturi 

(Monts Pădurea Craiului); en 
blanc- unite de Bihor; hachures- 
systeme de nappes de Codru; 
pointille-couverture et formations 

intrusives post-nappe.

ment de traces de pas tridactyles (Sathapliosaurus ), imprimees sui' un 
banc de dolomie vacuolaire (facies lagunaire). Le gisement des Monts 
Apuseni se trouve localisâ dans la pârtie centrale du plateau karstique 
de Pădurea Craiului, ă l’ouest de Valea Mnierei (Fig. 1). On y accede par 
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le systeme de galeries de la. Mine Brusturi I. La bauxite â dinosaures se 
trouve logee dans une cavite profonde des calcaires recifoides tithoniques, 
qui y constitue le substratum d’une bauxite diasporique massive (lentille 
204). Un premier inventaire de la faune a ete dresse par J u r c s a c et 
Popa (1978).

La coupe de la double lentille 204 comporte de bas en haut: 1, cal- 
caire blanc massif du Tithonique (calcaire de Cornet); 2, calcite largement 
cristallisee (spathite) avec, au sommet, une zone decim6trique noirâtre, 
l^gerement bitumineuse; 3, bauxite boehmitique rouge-brun constituee 
par une alternance de couches arenitiques ou arenitiques — ruditiques 
et de couches pelitomorphes; 4, couche centimetrique ă submetrique 
d’argile kaolineuse, jaunâtre ou rougeâtre, localement avec un peu de 
boehmite; 5, spathite ; 6, calcaire de Cornet; 7, bauxite diasporique rouge- 
brun, arenitique, massive; 8, calcaire micritique noirâtre â characees et 
ostracodes (lacustre); 9, calcaire gris â gasteropodes saumâtres; 10, cal
caire gris â pachyodontes (Barremien).

Les calcaires du Tithonique y sont traverses par deux systemes- 
de fissures subverticales (35 — 55° et respectivement 130 — 150°) gene- 
rees au cours des mouvements qui ont conduit finalement â l’emersion de 
la plate-forme carbonatee jurassique.

La coupe decrite plus haut met en evidence deux etages bien indi- 
vidualises du karst neocomien. La cavite de l’etage inferieur est de forme 
discoidale; son diametre atteint 45 m, la hauteur en est de 7 m au moins.. 
Tant le plancher que la voute sont tapissSs par une couche epaisse de 
spathite. La bauxite boehmitique â ossements de dinosaure et l’argile 
qui la surmonte occupent la cavite centrale de cette enorme geode. L’6pais- 
seur des sddiments de remplissage est de 3 m au moins.

Les contributions individuelles des auteurs de cet article concernent: 
la stratigraphic des bauxites de l’unite de Bihor (P a t r u 1 i u s ), les traits 
s^dimentaires et la petrographie du gisement â dinosaures de la lentille 
204 (A . B a 1t r e ș), la faune du meme gisement et la mise en place des: 
ossements (F . Marinescu).

Stratigraphie des bauxites de l’Unitâ de Bihor

Dans la succession des terrains mesozoiques de Pădurea Craiului, 
le niveau le plus bas oii affleurent des bauxites se situe â la limite entre le 
calcaire massif recifoîde de Farcu et le calcaire oncolithique d’Albioara 
(facies lagunaire) c’est-ă-dire â la proximite de la limite Kimmeridgien- 
Tithonique. II s’agit d’occurrences tres rares, centimâtriques â ddcimetri- 
ques, d’une bauxite peu consistante, blanchâtre ou rose, caracteris^e par 
une forte teneur en aluminium (± 70% A12O3). Toutefois on ne saurait 
pr6ciser pour le moment s’il s’agit d’un depât precedant la sedimentation 
du calcaire d’Albioara, ou bien d’une infiltration post-jurassique de materiei 
alitique le long d’un contact de discontinuii lithologique, donc suscep- 
tible d’avoir 6te soumis âl’erosion karstique. Dans le territoire ou le 
calcaire d’Albioara est substitue par le calcaire de Cornet ce dernier 
comporte â sa pârtie sommitale, sur quelques dizaines de metres d’6paisseur, 
un systeme complexe de caviis karstiques, dont on distingue au moins 
trois gendrations, chacune 6tant caracirisee non seulement par une 
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morphologie particuliere, mais aussi par la nature de ses depots de rem- 
plissage.

Par sa faune, qui prdsente des affinites etroites avec celle de Stram- 
berg, le calcaire de Cornet est datd comme tithonique. Pas loin de la lentille 
204, ă Cornet (au nord), ou ă Secătura et Osoiu (ă l’est de Valea Mnierei), 
le mur meme des gisements de bauxite diasporique a livre Phaneropty xis 
-staszycii (Z eusch.) et d’autres ndrin&dds, Plegiocidaris cervicali» 
(A g a s ), P. bhimenbachi (M ii n s t.), Rhabdocidaris copeoides (A g a s .), 
Sphaerotiaris quenstedti (M erian ), Balanocrinus subteres ( M ii n s t.), 
Isocrinus astrali» (Q u e n s t.), des especes de Millericrimis, Burdigalo- 
■crinus, Thiollericrinus, des coraux tres abondants, des bryozoaires (Neo- 
ypora), derares ammonites dont Neoglochiceras pseudocarachteris ( F a v r e ), 
espece connue du Tithonique inoyen. Ailleurs (Dealu Ana) les mernes 
calcaires contiennent ă leur sommet des Ellipsactinia. Le calcaire de Cornet 
■est egalement represente dans l’unitd de Vălani (sy steme des nappes de 
Codru), mais lă au facies graveleux et bioclastique, avec Clypeina juras- 
sica F a v r e localement en abondance, se trouvent associes des calcaires 
pelsparitiques ă CalpioneUa alpina Lorenz (Patrulius, 1971). 
11 en rdsulte que la sddimentation des bauxites logees dans le calcaire de 
Cornet a eu lieu apres le Berriasien inferieur (Zone Euxina). En ce qui 
concerne les calcaires qui constituent le toit des bauxites diasporiques, 
leur âge reste conjectural. Un âge Barremien inferieur pour la base ,,du 
calcaire ă pachyodontes inferieur” est indiqud par la prdsence de biostro- 
mes ă Requienia minor D o u v. Ă Cornet le premier niveau ă Requienia 
se trouve situd a environ 10 m au dessus du contact avec les bauxites. 11 
n’est donc pas exclu que „le calcaire ă characdes” et „le calcaire ă gastA 
ropodes”, qui reposent directement sur les bauxites, appartiennent au 
Neocomien.

Apres l’dmersion intra-ou post-berriasienne, qui a affectd la plate- 
forme carbonatde de Bihor (y compris l’unite de Vălani), une premiere 
phase d’drosion karstique a gdndrd des cavites superficielles largement 
bdantes et ă contour plus ou moins lobd, ă parois souvent verticaux, parfois 
meme surplombantes (fig. 2, A). Ces cavites ont dte compardes par Pop 
•et Mir za (1977) ăcelles du karst phreatique de Cuba, ddnommdes “cagua- 
nes”. Leur remplissage est constitue pai- de la bauxite massive arenitique, 
diasporique et hdmatitique, rarement avec un peu de boehmite ă la pârtie 
sommitale (P a p i u et al., 1970).

La deuxieme generation du karst neocomien comporte de rares cavitds 
profondes, discoidales ou en forme d’entonnoir renverse, comparables 
dans une certaine mesure aux cavitds de type Aston du karst phreatique 
(fig. 2, B). Leur remplissage est constitue de spathite (origine vadeuse), 
de bauxite litde boehmitique et hematitique, arenitique ou pelitomorphe 
(sddiments d’origine lacustre), d’argile kaolineuse blanche ou jaunâtre, 
souvent avec un peu de boehmite, de marnes ă ostracodes de grande taille 
et dc calcaire ddtritique ocre ă debris remanids d’echinodermes, par en- 
droits aussi ă gasteropodes d’eau douce (familie de Cyclophdrides). Les 
'occurrences de roches carbonatees lacustres sont fort rares et minuscules 
(Dealu Brusturi, Dealu Secătura).

La derniere phase de karstification neocomienne est caractdrisde 
par la formation d’un karst fissuraire, dont le remplissage comporte prin-
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cipalement des argiles kaolineuses blanchâtres ou roses, par endroits aussi 
boehmitiques et avec de petits granules disseminâs de boehmite (fig. 2, C). 
Les argiles kaolineuses et boehmitiques de la troisieme gen^ration de 
s^diments karstiques se trouvent souveut infiltr^es â la pdripherie des

Fig. 2. — Modele d’âvolution du systeme karstique n^ocomien sur le territoire de 
l’unite de Bihor. A) lire gendration de karst phreatique et l®re g^neration de bauxite 
neocomienne : arănitique, massive, principalement diasporique et hematitique; 
la cavitd discoîdale ă droite comporte des breches calcaires provenant du toit;
B) 2^me geniration de karst phreatique, ensuite vadeux : profond, â cavernes 
discoîdales tapissies de spathite; pinetration des dinosaures sur le territoire de 
l’unitfe de Bihor, ou il y a des lacs intermittents â vase bauxitique ; C) 2$“® g6nt- 
ration de bauxite neocomienne : arenitique et p61itomorphe, litee, boehmitique et 
h6matitique â depots calcaires associ6s; les ossements de dinosaures et les vases 
lacustres sont entraines dans les cavernes, par les eaux de crues saisonnieres ;
D) 3tee genâration de karst neocomien ; peu 6volu6, fissuraire ; E) 3im® gen^ration 
de depots karstiques n^ocomiens : argiles kaolineuses, en pârtie aussi boehmitiques, 
infiltries â la periph6rie des corps de bauxite de la premiere et de la deuxieme 
gen6ration. Les fleches indiquent le mouvement relatif de la plate-forme carbo- 
natde; Ies traits interrompus, la position relative du niveau phreatique (ph.)- 

corps de bauxite massive diasporique (Patrulius in lanovici 
et al., 1976). Elles constituent aussi le toit de la bauxite ă ossements de 
dinosaures de la lentille 204, ou le remplissage des fissures qui ont affectd 
cette bauxite.
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Une bauxite plus rdcente du territoire de l’unite de Bihor se trouve 
logee dans une crevasse tres profonde des calcaires barr6miens ă pachyo- 
dontes (Patru lins, I o s o f , 1974).

Stratonomie, petrographie et mineralogie 3 du gisement

La bauxite boehmitique de la lentille 204 Brusturi est formSe par 
une alternance de couches arânitiques ou ardnitiques-ruditiques grano- 
classdes, 6paisses de 4 — 10 cm, et de couches pdlitomorphes ayant jus- 
qu’ă 30 cm d’6paisseur (Fig. 3). Le classement du materiei ar6nitique est

Fig. 3. — Sequence de la bauxite â 
dinosaures dans la lentille 204 de Brus
turi (etage infirieur) : 1, bauxite arfeni- 
tique-ruditique ; 2, bauxite pilitomorphe; 
3, gros lithoclastes de bauxite; 4, argiles 
rouges et jaunes au toit des bauxites; 
5, lentille de spathite; 6, ossements de 
dinosaures; 7, Charac^s ; 8, lithoclastes 

de calcaires jurassiques.

soit simple et incomplet, car il n’y a pas de passage au materiei pâlito- 
morphe du toit, soit multiple et rdcurrent repr^sente par une alternance 
de lits dâtritiques subcentimdtriques et de bandes millimdtriques p61ito- 
morphes. Les sui'faces de litage sont planes. On n’y observe aucune trace 
d’erosion interstratale. Le materiei arânitique est reprdsentâ principalement 
par des lithoclastes plus ou moins arrondis de bauxite boehmitique riche

8 — C. 50 
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en fer. Les clastes ă structure concentrique doivent leur zonation aux 
processus de diagenese (pseudooîdes avec pellicule de boehmite ou de 
kaolinite enveloppant un noyau de hematite). De rares fragments de 
calcaires du Jurassique superieur viennent s’ajouter au materiei bauxiti- 
que. Le liant des clastes est un ciment sparitique, ou une matrice de bauxite 
pelitomorphe. Le materiei ruditique comporte des clastes plus grossiers de 
bauxite boehmitique, des fragments d’os et une categorie tres speciale de 
“galets”, dont le diametre est de 1 ă 4 cm. Environ 90% de ces “galets” 
sont des calcaires, le reste des roches cristallines (quartz, micaschiste, 
serniphite, “porphyre quartzifere”). Les elements calcaires sont de trois 
sortes: calcarenites du Tithonique â bioclastes d’echinodermes; calcaires 
micritiques du Neocomien ă characees et ostracodes; fragments plus ou 
moins bien roulăs de fossiles jurassiques (coraux et bivalves). Le diametre 
des “galets” calcaires est de 1 — 2,5 cm. Dans la plupart des cas leur sur- 
face prâsente un relief irregulier, avec des bosses et des creux t^moignant 
d’une corrosion acide, qui dans le cas des calcaires bioclastiques du Juras
sique est pendtrative, mise en 6vidence par un roșeau complexe de cana- 
licules impregn^s de materiei ferrugineux. Selon toute vraisemblance, 
ces galets qui appartiennent ă une categorie granulometrique restreinte 
sont des gastrolithes.

La bauxite pelitomorphe presente une texture tres uniforme. On 
y remarque seulement des petits amas diffus de clastes arenitiques riches 
en hdmatite. Cette bauxite contient en outre, â la pârtie inf£rieure de la 
sequence, des fragments de charac6es (principalement tiges) et de tres 
rares gastăropodes de petite taille. Les ossements de dinosaures, . souvent 
parfaitement conserves, se trouvent disseminds principalement dans les 
couches pdlitomorphes.

Les principaux minâraux constitutifs des bauxites â ossements de 
dinosaures sont la boehmite, l’hematite et la kaolinite avec les proportions 
respectives suivantes (â titre d’exemple): 69%, 16%, 15% dans une vari
ate ardnitique; 50 %, 28 %, 22 % dans une variate pelitomorphe. Dans la 
couche d’argile qui surmonte la bauxite le pourcentage des memes min6- 
raux est 16%, 10%, 74%.

Composition de la faune et mode de gisement des ossements

L’inventaire dresse par Jurcsak et Popa (1978) comporte, 
â cote d’un Iguanodon probable, de nombreux restes attribu6s â Dryosaurus, 
des dinosaures carnivores (Coelurosauridae et Carnosauridae), ainsi que 
des crocodiliens marins (Teleosauridae !). Cette liste est ă reconsiderer 
de fașon radicale. Quoique plusieurs milliers de pieces aient dtâ recoltes, 
principalement vertebres et metapodiums, il n’y a aucune dent ou pha- 
lange terminale (griffeale) de dinosaure carnivore, aucune plaque dermique 
ou vertebre qu’on puisse attribuer avec certitude ă un crocodilien. En 
jugeant d’apres les dents, les vertebres et les nombreux phalanges termi- 
nales plates provenant de la lentille 204 seuls des iguanodontides s’y 
trouvent representes. Les restes le mieux conserves indiquent la presence 
du genre Camptosaurus, ou d’une forme etroitement apparentee, ă dents 
pourvues de crdnelures fines. Le fait que les vertebres sacrâes qu’on y a 
trouvdes sont moins pincdes que ceux ^Igitanodon et habituellement 
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non-soud6es plaide egalement pour l’appartenance de la plupart de ces 
restes â Camptosaurus. On ne saurait toutefois exclure la presence d'Igua- 
nodon â cote d’un iguanodontide â caractere plus primitif. II s’agit donc 
d’une association sinon monotypique, en tout cas oligotypique. En jugeant 
d’apres les dimensions des m6tapodiums (phalanges ungueales de 4 — 5cm, 
metatarsiens ou metacarpiens de 8 — 10 cm), les plus grands sp^cimens 
ne devaient pas depasser 3 m en longueur.

En ce qui concerne le mode de gisement des ossements, il faut spe- 
cialement souligner les particularit6s suivantes :l,lesossementsse trouvent 
pom la plupart dissemines dans la bauxite pelitomorphe; ils sont tres 
rares dans les couches arenito-ruditiques; le grand axe des pieces est 
habituellement parallele aux surfaces de litage; 2, des os en connexion 
sont d’occurrence exceptionelle (dans un seul cas, deux vertebres sacrdes); 
3, les dimensions des pieces individuelles ne depassent pas generalement 
10 cm (15 cm au maximum). Dans cette categorie dimensionnelle rentrent 
quelques exemplaires fragmentaires d’os longs appartenant â des speci- 
mens juveniles. Ils sont d’espect gracile, mais toutefois ne possedent pas 
la structure pneumatique caracteristique des Coelurosauriens. Des os 
longs appartenant ă des specimens adultes on ne trouve que des âpiphyses 
brisâes. II faut noter que non seulement les os longs entiers de grands 
spâcimens (humerus ou tibia de 40 cm, radius ou humerus de 30 — 35 cm) 
manquent au tableau, mais aussi les pieces completes de la ceinture pel- 
vienne (ilâon ou ischion de 40 cm de long); 4, bon nombre de pieces sont 
fragmentaires. II ne s’agit pas seulement d’os de grande taille, mais aussi 
de corps vertebraux amputes de leur arc neural. Par contraste, â cotd des 
vertebres brisees, on trouve d’autres qui ont conservi leur arc neural 
complet, quoique les apophyses en soient fort delicates, surtout celles des 
vertebres caudales. Dans le cas de beaucoup de pieces le cortex a ete 
partiellement enleve de sorte que la matrice bauxitique fait corps commun 
avec le remplissage du tissu spongieux ; 5, en jugeant d’apres le nombre 
des vertebres recoltdes jusqu’ă present au moins 30 individus ont par
ticipe avec leurs pieces squelettiques a l’accumulation d’ossements de la 
lentille 204.

De ces faits d’observation il r6sulte en premiere instance que les osse
ments du gisement de Brusturi proviennent d’un „cimetiere” situe en 
bordure d’un lac (lieu d’abreuvage probable) dont les sediments etaient 
principalement constituds de boues bauxitiques; que les squelettes eta
ient completement dissocies avant que leurs pieces soient melangees â 
ces boues et transportees ensemble dans la cavite sousterraine par des 
courants â faible pouvoir de traction, probablement au cours de crues 
saisonnieres. Beste â expliquer pourquoi beaucoup d’os sont bris6s et 
pourquoi les dimensions des pieces ne depassent que tres rarement lOcm. 
Une selection des ossements peut s’expliquer par le faible pouvoir de trac
tion des courants qui les ont entraines, mais dans ce cas il faut faire appel 
â un autre mecanisme pour rendre compte du fait que beaucoup de pieces 
ont ete brisees avant la mise en place finale. C’est â l’activite des reptiles 
necrophages qu’on vient ă penser en premier lieu, non necessairement â 
des dinosaures carnosauriens, mais ă des betes capables de briser les dia- 
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physes â cortex epais des os longs pour en extraire la moelle et si friands de 
cartilages et de ligaments qu’ils ont finalement reussi ă enlever une pârtie 
du cortex mince qui enveloppe le tissu spongieux des epiphyses, specia- 
lement vertebrales. Â part le fait qu’on n’a pas trouve jusqu’ă present une 
telle bete, cette explication s’accorde mal avec le fait que dans le gise- 
ment en question il y aussi beaucoup de pieces fragmentaires de grands 
os plats qui ne semblent pas avoir represente un aliment enviable.

Mais disons que dans la nature il y en a pourtous Ies gouts, et que 
notre necrophage hypothâtique brisait tout ce qui etait recouvert de 
tissu comestible pour rejeter ensuite Ies d^bris inutilisables.

Le probleme le plus ardu que pose la pr^sence de dinosaures neo- 
comiens sui' le territoire de Funit6 de Bihor, c’est-ă-dire au coeur meme 
de l’edifice des Carpathes, concerne la voie de migration que ces betes ont 
suivi pom y arriver.

Â partir de la plate-forme nord-tethysienne Ies obstacles qui inter- 
disaient l’acces au N^ocomien etaient multiples : fosse vocontienne, fosse 
du flysch rheno-danubien, fosse pianine, tout le territoire de la plate- 
forme moesienne. Des obstacles en creux pas moins formidables couvraient 
la marge sud-tethysienne : le(ou Ies) fosse(s) du flysch de Jebel Tisirene 
(Maroc) et de Monte Soro (Sicile), du flysch galeștrino (Lucanie), Ies 
bassins â, sediments pelagiques de la dorsale calcaire (Maroc), des zones 
centrales de Sicile (Vicari, Gampofiorito), de l’Ombrie et des Alpes Meri- 
dionales, des Dinarides-Hellenides (zones ionienne, pindique, du flysch 
bosniaque ou beotien, zone serbe).

Le seul territoire qui offre quelque perspective en vue d’une solu- 
tion est situe â. l’est, ou une voie de migration ă envisager, c’est par Ies 
pontides, l’ensemble Ehodopes-massif serbomacâdonien-nappes gâtique 
et suprag^tique, la marge orientale et l’extrdmite nord, de la zone ophio- 
litique des Metalliferi, enfin le massif de Gilău.

3 Les analyses mineralogiques et chimiqucs ont etc effectuees par F lorica Popesc u 
et rcspectivement Alexandra M e d e ș a n.
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Introduction

During the last decades, the geological units situated outside the 
Romanian Carpathian massifs have been intensely investigated by dril- 
lings, in order to define their oii and gas potențial. In the sedimentary 
■cover, the pre-Albian Cretaceous deposits constitute a sequence with 
remarkable facies variations. They are developed in the Moesian Platform 
(Fig. 1) and the Pre-Dobrogean Depression with continuity along the 
western margin of the Moldavian Platform (Fig. 2).

1. The Moesian Platform

In this unit, the Lower Cretaceous is predominantly carbonate, of 
basinal (pelagic) type in its central-western part and of submerged plat- 
formic type at its extremities (Fig. 1).

1.1. The platform basinal domain comprises pelagic deposits up 
to about 250 m in thickness, made up of mioritic limestones, marls and 
marly limestones, bearing ammonites, tintinnidae, hedbergellae, radio- 
laria, sponges, benthic foraminifera, etc. By the study of the ammonitic 
fauna (Muți u, 1963), all the Lower Cretaceous subdivisions have been 
identified, from the Berriasian to the Lower Barremian, and they were 
cqually attested by the microfaunal studies (Costea et al., 1978).

Supplimentary data regarding the succession, the fauna as well 
as the sedimentary conditions of the pre-Albian deposits can be found 
in the previous papers ( M u ț i u , 1963 ; D ragas t an et al., 1973 ; 
Costea et al., 1978).
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1.2. The submerged platform domains eover the western and the 
central-eastern parts of the Moesian Platform and comprise a wide range 
of carbonate Lower Cretaceous deposits, locally associated with lagunary 
and continental deposits. Macrofossil remains certainly proved only the- 
Barremian-Aptian age of the uppermost part of the sequence (M u ț i u „

Fig. 1. — Moesian Platform. Spreading of the pre-Albian — Cretaceous deposits. 
1, Pelagic ammonitic facies (Berriasian-Lower Barremian). Platformic facies : 2, 
Middle Berriasian (gypsiferous complex) developed only at the eastem end of 
the platform (rests on various Kimmeridgian-Tithon levels); 3, Upper Berria- 
sian-Hauterivian (rests on Tithon and gypsiferous complex); 4, Barremian- 
Aptian (rests on Hauterivian and different levels of the Valanginian); 5, bordei- 

of the sedimentary area ; 6, line of correlation in Plate — A.

aboratory diagnosis), but in the micropaleontological content several 
characteristic assemblages were separated, considered as defining al 
the Lower Cretaceous subdivisions (Vinogradov, Dragastan, 
1975; Cos tea et al., 1978). With some minor modifications, these 
assemblages are the following:

— the Favreina salevensis assemblage: Berriasian-Lower Valan
ginian ;

— the Trocholina assemblage : Upper Valanginian;
— the Spirillina assemblage : Hauterivian;
— the Palorbitolina and Choffatella assemblage : Barremian-Aptian.
The pile of Lower Cretaceous deposits crossed by deep drillings,. 

roughly corresponds to the schemes drawn out for the synchronous depo
sits, either outcropping or crossed by shallow drillings in South Dobrogea 
(Băncilă, 1973; Chiri ac- et al., 1977; Neagu et al., 1977; 
Dragastan, 1978), some difference being related only in the manner 
of considering certam boundaries between the Lower Cretaceous subdi
visions and between Jurassic and Cretaceous.

— The Favreina salevensis assemblage is included in a sequence 
of deposits from the central-eastern part of the Moesian Platform, which 
can be separated, lithologically and pal eoni ologically, into three 
complexes:

— The lower complex (or the gypsiferous complex) is only develop
ed in the eastem extremity of the Moesian Platform, north and south
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of the Ialomița River mouth, from where it extends beyond the Danube 
in the Cernavodă-Constanța area, south of the Capidava-Ovidiu Fault 
(Fig. 1, PI.—A). It may locally reaeh about 300 m in thickness (Amara) 
and consists of anhydrites and gypsum, with more or less thick interbed- 
dings of limestones and marly limestones. North of the Ialomița River, 
Favreina salevensis (P a r e j a s) associated with Ostracodae was iden
tified in some of these limestones (Patrulius 1964, Cos tea et 
al., 1978) and in the Amara area, a mioritic limestone (about 35 m thick) 
with ostracodae has been noted at the base of the complex.

In South Dobrogea, the gypsiferous complex rests upon the Kim- 
meridgian and, for this reason, it has been regarded as Purbeckian (B ă n- 
-c i 1 ă, 1973, C h i r i a c et al., 1977, N e a g u et al., 1977). In the Ialo
mița Valley area, it overlies, however, various Malm levels, from Lower 
Kimmeridgian to Upper Tithonian inclusively (PI.—A) and contains, 
as already mentioned, Favreina salevensis; it is estimated that it should 
rather be regarded as a Lower Cretaceous term.

— The median complex (the limestones with Anchispirocy  clina 
lusitanica) overlies the gypsiferous complex in the Ialomița Valley- 
Cernavodă area and the Upper Tithonian (with Glypeina jurassica and/or 
Macroporella praturloni) in the rest of the central-eastern platform. 
The complex, 70 — 200 m thick (increasing from north to south), consists 
of mioritic limestones interbedded with pelletal, oosparitic and intraclastic 
limestones. The microfauna comprises nmnberless forams, associated with 
ostracods, decapods, anomurs and algas (Cos tea et al., 1978). Favreina 
salevensis (Pardjas) is quite widespread and explosively developed 
on the northern platform margin, where it makes up coprolitic limestones. 
In the micritic and pelletal limestones, next to Favreina, Macroporella em- 
bergeri (Bouroullec &Deloffre) is rather f requent and specific.

Out of foraminifera, peculiar mention should be made of Anchi- 
spirocyclina lusitanica ( E g g e r ), Feurtillia frequens M a y n c, Everti- 
cyclammina virguliana ( K o e c h 1 i n), Rectocyclammina chouberty ( H o t - 
t i n g e r), Pseudocyclammina lituus (Y o k o h a m a), Torinosuella pene- 
ropliformis (Yabe & Hanzawa), etc. In the Moesian Platform, 
these forms have never been encountered in the Jurassic; the deposits 
including them are considered to mark a post-Jurassic marine sedimentary 
cycle.

— The upper complex (the multicoloured or the variegated com
plex) overlies the median complex; it is 50 — 70 m thick and consists 
of micritic limestones interbedded with intrasparitic limestones, marly 
limestones and grey, greenish, chocolate-brown or red marls. Limestones 
are more frequent on the northern margin of the Platform, where they are 
usually ferruginous and from west to east they are progressively substi- 
tuted by mottled clays.

Lituolidae and miliolidae, associated with ostracodae, favreinae 
and algae (Macroporella embergeri) have been commonly identified 
in limestones, while Ostracods and Characeans have been prevailingly 
encountered in clays.

The regressive tendencies are evident and it is appreciated that the 
-complex closes the sedimentary cycle which starts with the Anchispiro
cy clina lusitanica limestones.
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The multicoloured complex is covered by marine deposits contain- 
ing a very rich microfauna, with an explosive development of Trocho- 
linids : Trocholina elongata ( L e u p o 1 d), T. alpina (L e up o 1 d), 
T. valdensis ( R e i c h e 1). This sequence marks a new sedimentary cycle 
and was differently dated — Upper Valanginian in the boreholes (C o s t e a 
et al., 1978) and Upper Berriasian-Valanginian or Middle-Upper Valan
ginian in the outcrops ( C h i r i a c et ah, 1977 ; N e a g u et al., 1977, 
respectively D r a g a s t a n, 1978) — but most of the data suggest an 
Upper Valanginian age and in this context, the underlying deposits have 
been considered as Berriasian-Lower Valanginian.

The chronostratigraphic value of the microfossils in these deposits 
is still questionable (it is still debated within the entire Mediterranean 
Basin — the papers of the Colloque of Lyon, 1973, on the Jurassic-Cre- 
taceous boundary) and a precise boundary between the Valanginian and 
the Berriasian cannot be established yet. Until further knowledge, it 
has been provisorily situated between the Anchispirocyclina lusitanica 
limestones and the multicoloured complex.

As for the Jurassic-Lower Cretaceous boundary, it is obviously 
marked by the extinction of Macroporella praturloni and/or Glypeina 
jurassica and by the occurrence of Favreina salevensis (at the gypsiferous 
complex level) or of the Anchispirocyclina lusitanica and/or Maeroporella 
embergeri (at the limestone level). On the other hand, between the Tithonian. 
and the Lower Cretaceous, a sedimentary gap is obvious, defined by the 
gypsiferous complex deposition overlying various Kimmeridgian-Tithonian 
levels in the easternmost part of the platform (PL—A) and by the deposi
tion of the Anchispirocydina lusitanica limestones over the Upper Tithon
ian (withoutany gypsiferous complex in-between) in the rest of theeastern 
platform. Most likely, this gap ineludes, at least, a part of the Lower Ber
riasian and, in this frame, the Anchispirocyclina lusitanica complex could 
be tentatively regarded as Upper Berriasian and the gypsiferous complex 
as Middle-uppermost Lower Berriasian.

The limestones with trocholinae of Upper Valanginian age are 
overlain by a carbonate sequence comprising the Hauterivian (the Spiril- 
lina assemblage) and the Barremian-Aptian (the Palorbitolina and Chof- 
fatella assemblage). A detailed account on all these deposits has been 
given in some previous works ( C h i r i a c et al., 1977 ; V e a g u et ah, 
1977 ; C o s t e a et al., 1978 : D r a g a s t a n , 1978) and is not necessary 
to insist upon them.

2. The Pre-Dobrogean Depression and the Moldavian Platform

In these two units (Fig. 2, Pl. I — B), the pre-Albian Cretaceous 
transgressively overlies the Tithonian (the Pre-Dobrogean Depression) 
and the Paleozoic or the Riphean (the western margin of the Moldavian 
Platform), being comparable to that in the Moesian Platform.

The most complete succession has been identified in the Bîrlad 
Depression (the north-western end of the Pre-Dobrogean Depression); 
it is 400—700 m thick and comprises several complexes, clearly distinct 
lithologically and paleontologically.
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— The limestones complex with Anchispirocyclina lusitanica (200 
— 400 m thick) overlies the Upper Tithonian (with Macroporella pratur- 
loni) and according to the microfauna (foraminifera, corals and dasycla- 
daceae or codiaceae algae) it is obviously the eqnivalent of the Anchispiro-

Fig. 2. — Bîrlad Depression and 
Moldavian Platform. The spread- 
ing of Lower Cretaceous depo
sits (according to the drilling 

data).
1, Palorbitoiina and Choffatella 
complex (Barrcmian-Aptian);
2, Trocholina complex (Upper 
Valanginian): 3, oolitic sandsto
nes complex (late Lower Valan
ginian) ; 4, red continental com
plex (late Lower Valanginian); 
5, ostracods and chara complex 
(early Lower Valanginian); 6, 
Anchispirocyclina lusitanica and 
ostracods chara complexe? (Up
per Berriasian-early Lower Valan
ginian) in the Bîrlad Depres 
sion; 7, their northern border 
below the late Lower Valangi
nian ; 8, front of the pre-Car- 
pathian overthrust (at the sur- 
face); 9, line of the correlation 

presented in Plate — B.

cyclina lusitanica complex in the Moesian Platform. The gypsiferous 
complex is lacking in the Bîrlad Depression.

The limestones have been encountered only between the Prut and 
the Șiret valleys but one may suppose that they are also present on the 
deep western margin of the Moldavian Platform, still uninvestigated by 
drillings.

— The complex with ostracodae and characeae, which overlies 
the Anchispirocyclina limestones, consists of red-brown or grey-greenish 
clays at the base (about 50 m thick), followed by anhydrites (the Glăvă- 
nești Anhydrite — about 50—70 m thick) with thin intercalations of 
grey clays and dolomites. The ostracods and the characeans (to which 
favreinids are added at certain levels) are similar to those in the variegated 
complex in the Moesian Platform. Regression was stronger here, even 
favouring anhydrite formation.

In a partly different facies, the complex was also encounterred on 
the north-western end of the Moldavian Platform (Suceava area — Fig. 
2, Pl. I—B), in the direct Southern prolongation of the Lwow Depression 
from the USSR. It reaches here 350 m in thickness and rests upon the 
Paleozoic. It consists of brick-red sandstones, brown clays and ferruginous 
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marls with more or less thick intercalations of dolomicrites, dolomicro- 
sparites, mioritic limestones and anhydrites. There Avere identified the 
same ostracods and characeans as in the Bîrlad Depression and a connec- 
tion could be presumed through the western, sunken extremity of the 
Moldavian Platform, still uninvestigated by drillings.

Between the Prut and the Bîrlad valleys, the ostracods and chara- 
cean complex is overlain by red continental deposits (up to 300 m thick), 
eonsisting of clays and gritty sands, often thinly interbedded with gypsum, 
anhydrites and dolomites. The sequence is transgressively overlain by 
the Badenian (PI. — B).

Similar deposits, exceeding 500 m in thickness, have also been iden
tified in the Danube Delta area (the south-eastern extremity of the Pre- 
Dobrogean Depression), where they are resting upon the Upper or Middle 
Jurassic, underlying the Sarmatian.

No fossils have been identified in the Bîrlad Valley, but in the Danube 
Delta region a palynoflora has been encountered, which points to a Lower- 
Cretaceous age (B a 11 e ș — laboratory diagnoses) and, as a whole, this 
sequence is estimated to constitute the top of the ostracods and characeans 
complex.

West of the Bîrlad Valley, the Glăvănești Anhydrite is overlain by 
grey-violet quartzitic sandsțones with thin beds of leptochloritic or cal
careous oolites. No fossils have been signalled, but the sandsțones are 
covered by deposits with trocholinids and can be regarded as the top 
of the ostracods and characeans complex, in a different facies from the 
red one in the Bîrlad Valley. These two facies could be separated by a 
threshold (still less known) lying west of the Bîrlad Valley (PI.—B).

In the Șiret Valley, the sandsțones exceed 300 m in thickness, over- 
pass the anhydrites, directly overlying the Tithonian, and extend north- 
wards on the Moldavian Platform western border, up to the Tîrgu-Neamț 
loeality. Here they rest upon the Riphean or Paleozoic and display tidal 
features with subcontinental episodic. The anhydritic cement of some 
sandsțones suggests a sedimentation of the Sabkha type.

— The complex with trocholinids and miliolids is only known 
in the Bacău town and in the Suceava town areas (Fig. 2), displaying 
a sandy intraclastic calcareous facies in the first area, and an intrapelspa- 
ritic calcareous facies in the second one (sited in the Southern prolonga- 
tion of the Lwow Depression in the USSE). The deposits, over 100 m in 
thickness, include a rich assemblage of foraminiferal, algal, and equinidal 
remains, in which the explosion of trocholinids allows a certain eorrelation. 
with the trocholinids complex in the Moesian Platform.

— The Palorbitolina and Choffatella complex follows after a sedi
mentary gap corresponding to the Hauterivian and is fairly developed 
south of the Bacău town. Here it can reach a thickness of about 150 m 
and consists of quartzitic and lithie sandsțones, in places with interbedded 
conglomerates and oolitic limestones. A rich content of forams, briozoans, 
corals, ostracods, characeans has been identified, out of whichPaZorZnîoZina 
conoidea (Gras), P. lenticularis (Blumenbach) and Choffatella. 
decipiens (Schlumberger) are very common, as in the Moesian 
Platform, indicating a Barremian-Aptian age.
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In a single well only, a rest of the complex which escaped to erosion 
was found in the Suceava area. It is about 30 m thick, the fossil content 
is the same, but the lithofacies is quite different (calcitic sandstones, 
bioclasts and gritty glauconitic marls) suggesting certain relationships 
with the Lwow Depression in the USSR.

Inferenees

The pre-Albian Cretaceous sedimentary sequence crossed by dril- 
lings in the Foreland of the Romanian Carpathians is predominantly 
developed in a facies of platform type, excepting the central-western part 
of the Moesian Platform, where it exhibits a pelagic ammonitic facies.

The study of the macro- and especially of the microfauna has allowed 
the identification of all the Lower Cretaceous subdivisions, from Berria- 
sian to Aptian, but in detail, the boundaries between these subdivisions 
can be still questionable.

In the platform facies, the presence of some lagunary and/or conti
nental deposits has allowed to separate sedimentary cycles, whose deposi- 
tional manner shows that the sedimentation has not begun always with 
the same deposits and that it was not throughout continuous.

The oldest Cretaceous deposits (probably late Lower Berriasian) 
are lagunary and marine, rest upon different terms of the Kimmeridgian 
and Tithonian and are only developed north and south of the Ialomița 
River mouth with extension into South Dobrogea.

Furthermore, the sedimentation area extended over the entire 
Moesian Platform and into the Bîrlad Depression, with carbonate marine 
deposits at the beginning (Upper Berriasian) and then continental and/or 
lagunary ones (Lower Valanginian). At this last level, the sedimentation 
area also comprised the north-western margin of the Moldavian Platform.

From the Upper Valanginian, the sedimentation has continued up 
to the Aptian with some stratigraphical gaps, regional (Hauterivian in 
the Bîrlad Depression and the Moldavian Platform) or local (Moesian 
Platform).
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LES FORMATIONS ROUGES SITUEES Â LA LIMITE 
JURASSIQUE-CRETACE ET DE L’APTIEN DES UNITES

D’AVANT-PAYS DES CARPATHES ROUMAINES 1

1 Note presentee au 12 ta Congrfes de l’Association Geologique Carpatho-Balkanique, 
S — 13 septembre 1981, Bucarest, Roumanie.

2 Institute de recherches et prospections pour hj drocarbures, rue Toamnei 103, Bucarest.

PAR

CONSTANTIN VINOGRADOV2

Les formations rouges de la limite Jurassique-Cretacd et de l’Aptien 
ont et6 detectees en majorite grâce aux forages, ă savoir dans le nord-ouest 
de la Plate-forme moldave, dans les Depressions de Bîrlad et pre-dobro- 
gdenne, dans le nord-est de la Plate-forme moesienne et dans la Dobrogea 
meridionale (fig. 1, 2).

La genese continentale-lacustre ou continentale-lagunaire des forma
tions rouges pose des problemes en ce qui concerne la datation chronostra- 
tigraphique exacte. Afin de les resoudre convenablement, les sequences 
marines fossiliferes qui entourent ou qui s’intercalent dans les formations 
rouges y ont une contribution essentielle.

Les formations rouges situees ă la limite Jurassique-Cretace

Dans les forages peu profonds (150 — 200 m) effectuăs dans la 
Dobrogea meridionale (Cernavodă, Saligny, Nazarcea) on a rencontre, 
au-dessous des calcaires d’âge berriasien superieur, la succession suivante : 
marnes et argiles polycolores, calcaires micritiques, gypses, anhydrites 
et dolomicrites lagunaires. Seules les marnes et les argiles polycolores 
contiennent une association de Charophytes et d’Ostraeodes : Clavator 
peciei M â d 1 e r, Nodosoclavator nodulosus ( P e c k.), Cypridea dololdbrata 
Martin, Cypridea alata W a 11, Iliocypris cf. jurassica Martin 
(Neagu et al., 1977). Dans les calcaires d’âge berriasien superieur qui 
recouvrent les marnes et les argiles polycolores, les memes auteurs ont 
determine : Ancliispirocyclina maynci ( H o 11.), Trocholina valdensis 
( B eich el), Salpingoporella annulata C a r o z z i, -S. steinhauseri 
Con rad, P r a t . &E a d o i c ., Likanella bartheli B e r n i e r, Pachio- 
dontes, Eponges, Gastropodes. Tenant compte du contexte regional, 
au-dessous du complexe laguno-continental il y a des calcaires cor-algals
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3 FORMATIONS ROUGES — JURASSIQUE-CRETACE ET APTIEN 129

et des dolomies kimmiridgiennes ( C h i r i a c et al., 1977). B ă n c i 1 ă 
(1973) a attribue â la formation rouge terrigene-evaporitique l’âge pur- 
becko-wealdien; ulterieurement, Keagu et al. (1977), la considerent 
exclusivement purbeckienne, correspondant ă l’intervalle Tithonique- 
Berriasien moyen.

Poursuivie vers l’ouest (par les forages du nord-est de la Plate- 
forme moesienne, le secteur Slobozia, Amara, Padina, Jugureanu), la 
formation rouge s’effiloche progressivement; des marnes, marnoealcaires, 
argiles polycolores et evaporites alternant avec des calcaires (peletaux, 
micritiques, oolithiques, microoncolithiques) ă microfaune et microflore 
caractâristiques pour un milieu marin cotier (le domaine inter- et supra- 
tidal). C o s t e a et al. (1978) ont determine dans ces calcaires des copro- 
lithes : Favreina salevensis (Par e j as), des foraminiferes : Anchis- 
pirocyclina lusitanica ( E g g e r), Trocholina elongata ( L e u p o 1 d), 
Feurtillia frequens May n c, Pfenderina neocomiensis ( P f e n d e r), 
des algues : Macroporella embergeri ( B our o ull ec & Deloffre), 
Actinoporella podolica (Alth. ), RadoicicieUa subtilis Drag asta n. 
Les marnes et les argiles polycolores contiennent, tout comme dans le 
forage de Cernavodă. d’Ostracodes et de Charophytes. A partir du contenu 
fossile ci-dessus, on a attribue ă ces depots l’âge berriasien-valanginien 
inferieur. Au-dessous de ceux-ci il y a des dolomies, des calcaires ă Glypeina 
furassica F a v r e aux intercalations gypsiferes et anhydritiques, donc 
un facies marin-lagunaire d’âge tithonique superieur (V i n o g r a d o v et 
al., 1978).

Plus loin vers l’ouest (le secteur Urziceni, Snagov, Potigrafu) les 
depots berriasiens-valanginiens inferieurs se developpent en exclusivitâ 
dans le facies marin littoral abondant en calcaires peletaux et coprolithi- 
ques â Favreina salevensis (P a r 6 j a s ). Sous ces dâpâts il y a des cal
caires intrasparitiques et des biolithites algales ă Glypeina jurassica 
F a v r e, Cayeuxia moldavica F r o 11 o , des Coraux et des Bryozoaires 
d’âge tithonique superieur. Surmontant les depots berriasiens-valan
giniens inferieurs, il y a des calcaires intrasparitiques et micritiques ă 
Pfenderina neocomiensis (P f en d er), Trocholina elongata L eu p o 1 d 
et Pseudotextulariella salevensis C har o 11., Broun., Zanin d’âge 
valanginien superieur.

Dans la Depression de Bîrlad, la formation rouge ayant une epaisseur 
stratigraphique de 200 — 300 m, est constituie de dipots terrigenes bario- 
lis fins (marnes et argiles ferrugineuses â Ostracodes et Charophytes, 
greș fins ferrugineux), de roches carbonaties (micrites, pelsparites, oospa- 
rites, dolomicrites aux variitis argileuses et ferrugineuses) et evaporites 
(anhydrites).

Au-dessous de la formation rouge terrigene-lagunaire reposent 
des calcaires recifaux cor-algals (par endroits dolomitisds et aux nids 
d’anhydrite) d’âge tithonique superieur, â Conicospirillina basiliensis 
M o h 1 e r, Glypeina jurassica F a v r e, Macroporella praturloni Dra
ga s t a n et des microoncolithes. La pârtie sommitale de la formation 
recifale cor-algale contient des foraminiferes : Anchispirocyclina lusitanica 
(E g g e r), Pseudocyclammina lituus (Y o k o), Everticyclammina virgu
liana ( K o e ch 1 in) et des algues : Thaumathophorella parvovesiculifera

9 — C. 50
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( B ainer i), Actinoporella podolica ( A 11 h.) qui indiquent l’âge berria- 
sien pour ce segment stratigraphique.

Dans le sud de la Ddpression de Bîrlad (Poloein et Aldești) les fo- 
rages ont traversă des depots hauteriviens, localement developpes en 
facies pălagique (calcaires micritiques siltiques, marnes â Spirillinidae et 
Hedbergellinae).

On pourrait donc conclure sur l’âge valanginien, peut-âtre ber- 
riasien superieur, de la formation rouge dans la Depression de Bîrlad.Le 
caractere de la sedimentation est mixte, des sequences marines epicon- 
tinentales (calcaires'- peletaux, oolithiques et recifaux) se developpant 
egalement sur le fond continental-evaporitique.

Dans la Ddpression pre-dobrogdenne (les forages de Stipoc, Letea, 
C. A. Rosetti, L. Roșu dans le Delta du Danube) on a rencontre des argiles 
ferrugineuses dolomitiques, de greș fins et de siltites au cement calcitique- 
ferrugineux, dolomitique-gypsifere ou â matrice argileuse-sericitique, qui 
s’etendent sur une epaisseur stratigraphique de 300 — 500 m. La datation 
stratigraphique de ces depots est incertaine, car on n’y a pu determiner 
que quelques especes palynologiques 3: Trilobosporites apiverucains C o u- 
p er , Clavifera triple,x, Bolchovitina, Pilosisporites trichopapillosus (T h i- 
e r g a r t) D e 1 c o u r t & S p r u m ont qui indiqueraient le Crâtace 
inf^rieur. L’epaisseur consid^rable de cette formation, aussi bien que 
la presence sous-jacente d’une formation recifogene d’âge tithonique 
inferieur 4 (ă microoncolithes, tres rarement Saccocoma, fragmenta d’echi- 
nides, brachiopodes, gasteropodes, bryozoaires) permettent de supposer 
un âge comprehensif purbecko-wealdien, meme aptien pour la formation 
rouge de la Depression pre-dobrogeenne.

Dans le nord-ouest de la Plate-forme moldave, la formation rouge 
^paisse d’environ 200 m se compose de depots terrigenes barriol^s (marnes 
et argiles ferrugineuses, greș fins â cement dolomitique-ferrugineux, con- 
glom^rats polymictiques), roches carbonatees (micrites et microsparites 
brunes, dolomicrites ferrugineuses, calcarenites) et evaporites (anhydrites).. 
On y a recolte de diverses especes d’Ostracodes et de Characeae, Favreina 
salevensis (P a r 6 j a s ) et Aeolissacus. Au-dessus de la formation rouge 
reposent des calcaires biointramicritiques, biopelsparitiques et micriti
ques ă forarniniferes : Pfenderina neocomiensis ( P f e n d e r), Trocholina 
alpina (Leupold), Trocholina elongata (Leupold), Neotrocholina 
valdensis Eeichel, Haplophragmoides joukowskyi C har o 11., 
B ronn., Z a n i n , Quinqueloctilina div. sp. et des algues : Salpingopo- 
rella annulata Carozzi, ce qui atteste leur âge valanginien moyen- 
superieur. Les forages effeetues jusqu’ă present n’ont pas mis en evidence 
Ia presence des depots jurassiques superieurs dans le soubassement de 
la formation rouge qui, soit manquent dans ce secteur, soit se trouvent 
un peu vers l’ouest. Admettant donc un âge berriasien-valanginien infd- 
rieur pour la formation rouge du nord-ouest de la Plate-forme moldave, 
on ne pourrait faire abstraction de la pr6sence possible du Purbeckien 
dans la pârtie basale d’un secteur plus occidental.
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Les fonnations rouges d’âge aptien

Les depots aptiens dans la Dobrogea meridionale sont representes 
par deux facies distincts : continental-lacustre (la formation rouge) et 
marin. 0 h i r i a c et al., 1977, font precisei' l’6tendue du facies continen
tal-lacustre : dans le secteur compris entre la valide de Carasu (la paral- 
lele Cernavodă) et la ligne du chevauchement Capidava-Ovidiu, aussi 
bien que son âge (bddoulien inferieur et gargasien). II y a donc deux 
niveaux pour la formation rouge entre lesquels on trouve une intercala- 
tion lentilliforme de calcaires micritiques bddouliens superieurs â Chelo- 
niceras sp., Deshayesites sp., Palorbitolina lenticularis (Blum.). Le 
Clansayesien (la zone ă N odosocostatum et Bigoureti) constitue de sables 
et greș glauconieux, graviers ou microconglomerats â phosphates recouvre 
transgressivement la formation rouge. A la constitution de la formation 
rouge participent: sables siliceux, graviers, conglomdrats, argiles sableuses 
et kaolineuses multicolores. La nature de ces depots est terrigene-detri- 
tique, car ils sont le resultat du remaniement d’un materiei rdsiduel pro- 
venu par l’alteration de reruptif nord-dobrogden dans un milieu sous- 
aerien (Pop eseu et al., 1969). L’epaisseur stratigraphique de ces deux 
niveaux de formation rouge est de 1 — 20 m (Bddoulien infdrieur), res- 
pectivement de 2 — 30 m (Gargasien).

On a egalement rencontrd la formation rouge aptienne au moyen 
des forages dans la pârtie orientale de la Plate-forme moesienne (le secteur 
Slobozia-Padina-Jugureanu) oii elle recouvre transgressivement la forma
tion rouge du Berriasien-Valanginien inferieur. Les lithotopes terrigenes 
earactdristiques: argiles, marnes, sables, grds et conglomerats barioles 
(polycolores) dominent dans l’est et le nord du secteur (Jugureanu, 
Odăeni, Ștefan Gheorghiu, Roșiori); versl’ouest(Brăgăreasa-Colelia-Călărași) 
il y a des calcaires biomicritiques et oolithiques a Palorbitolina lenticularis 
(Blum.), P. conoidea (Gras.), Choffatella decipiens (Schlum.) 
qui prddominent? Les) pelites polycolores contiennent de diverses especes 
d’Ostraeodes et de Characees. L’epaisseur stratigraphique de la formation 
rouge aptienne (les sequences calcaires marines littorales y comprises) 
est de 10 — 25 m allant jusqu’ă quelques dizaines de metres dans les 
secteurs depressionaires.

Dans la Depression de Bîrlad, la formation rouge berriasienne- 
valanginienne est recouverte d’une maniere discordante par un deuxieme 
niveau de formation rouge terrigene-continentale qu’on a attribue, fante 
de materiei palâontologique, â partir de la correlation des diagraphies 
61ectriques, â l’Aptien. L’epaisseur des depots aptiens rouges decroît de 
l’ouest (Bîrlad, 250 m) vers l’est (Prut, 110 m); des depots marins bad6- 
niens les recouvrent d’une maniere discordante. Du point de vue litholo- 
gique, elles se caracterisent par des marnes et des argiles ferrugineuses 
bariolees, argiles dolomitiques, sables, greș, dolomies calcaires greseuses. 
Elles different de la formation rouge infdrieure (berriasienne-valanginienne) 
par l’absence des anhydrites et des intercalations calcaires d’origine 
marine. Dans la pârtie occidentale de la Depression de Bîrlad (le secteur 
Găiceana-Huruești), l’Aptien se developpe en facies marin-littoral â greș 
•siliceux, greș lithiques, sables, graviers et argiles contenant Palorbitolina 
conoidea (G r a s.), P. lenticularis (Blum .), Choffatella decipiens (S c h -
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1 ii m.), Trocholina aptiensis I o v c e v a . Plus vers le. nord (le secteur 
Bacău), l’Aptien ă un contenii microfaunique similaire, se compuse de 
calcaires oosparitiques, de greș siliceux et d’intercalations conglome- 
ratiques.

A l’egard d’une possible existenee des depots aptiens dans le toit 
de la formation rouge dans la Depression pre-dobrog6enne on a fait cer- 
taines râferances dans le paragraphe ci-dessus.

Cbnelusions

A la limite Jurassique/Cretace et dans l’Aptien, les seeteurs p6ri- 
pheriques des unites d’avant-pays des Carpathes roumaines sont colma- 
tes avec des produits residuels provenus de l’ecorce d’alteration jurassi- 
que et cretacee infdrieure formee sin- le compte de l’eruptif nord-dobro- 
gâen. C’est le cas de la Dobrogea meridionale, de l’extremite nord-est de 
la Plate-forme moesienne, la Depression pre-dobrogeenne et la Depres
sion de Bîrlad. Leur emplacement dans la proximite de la region denudee, 
aussi bien que la presence des elements de l’eruptif altere, des feldspaths- 
potassiques, des metaquartzites et du zircon dans les greș lithiques et 
dans les conglomerats indiquent comme source l’eruptif nord-dobrogâen. 
A partir des considerations ci-dessus, les formations rouges d’âge juras- 
sique superieur-cretacd inferieur autour de l’eruptif nord-dobrogeen 
constituent une province petrologique sddimentaire. La formation rouge 
du nord-ouest de la Plate-forme moldave (le secteur Rădăuți) appartient 
ă une autre province petrologique sedimentaire; la source probable du 
materiei residuel pourrait etre les calcaires paleozoiques de la Plate- 
forme moldave. L’idee est soutenue aussi par de nombreux fragments de 
biosparites ă pigment ferrugineux qui entrent dans la composition des 
calcirudites et des calcarenites intercaiees dans la formation rouge.

Le caractere continental-lacustre ou continental-lagunaire diminue 
avec la croissance de la distance de la zone denudee; ainsi se produit une 
transition graduelle vers les facies mixtes (continentaux et marins-lit to- 
raux) et finalement vers les facies marins epicontinentaux typiques.

Les formations rouges sont precedees temporellement pai' des for
mations recifales cor-algales (Kimmeridgian-Tithonique inferieur qui 
par endroits persistent egalement au Tithonique superieur et meme au 
Berriasien), ayant une vaste etendue regionale, accompagnees par de 
processus tres actifs de dolomitisation syng6netique et du developpement 
des facies evaporitiques.

3N. Balteș — communication verbale.
4 O. D ragas t an — communication verbale.
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QUESTIONS

E. D u d i c h . Vinogradov a 6voqu6 Ia destruction d’une ancienne croiite d’al- 
teration comme source principale du materiei des couches rouges etudiees. Est-ce qu’il y a des 
donnies chimiques et/ou miniralogiqucs sur leur coinposition ? Cela presente un interet parti- 
culier par rapport â la prisence ăventuelle des mineraux d’alumine libre, donc bauxitique, d’ori- 
gine lateritique.

Reponse: L’existence des anciennes croiltes laturi tiques aux alentours des formations 
rouges constitue une hypolhăse plausiblc qui n’a pas 6te confirmee dans les forages jusqu’â 
presenl. Par consGquent nous n’avons pas dispose du materiei pour les analyses rcquises.
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UANNOPLANCTON CALCAIEE Â LA LIMITE CRETACD-TERTIAIRE 
DANS LE FLYSCH DES CARPATHES ORIENTALES ROUMAINES 1

PAR

IOAN COSTEA PETRE IONESCL’2

Le probleme de la limite Cretace-Paleogene dans les Carpathes orien
tales roumaines a interesse depuis longtemps de nombreux chercheurs. 
Faute de macrofossiles, leurs conclusions ont dte exclusivement fondees 
sur des argumenta d’ordre micropaleontologique (microfaune, palynologie). 
Parmi les chercheurs qui ont etudid, au cours des dernieres 15 — 20 annees, 
la sequence stratigraphique mentionnde, on pourrait rappeler : Vino
gradov, 1060; Tocorjeseu, 1960, 1963; Săndulescu, 
Săndulescu, K usk o, 1962 ; Grigoraș, Paul iu c, Costea, 
1962, 1964, 1966, 1970; Dumitre seu, 1963 ; Jo j a, Cosma, Du- 
mitrescu, 1963; Costea, D i m a, 1965; Agheorghiesei, 
Băncii â, Costea, Eoza, 1967; B ă n c i 1 ă, Marinescu, 
C o s t e a, 1968 ; Costea, Saraiman, C o m ș a, 1969; Bratu, 
Alexandrescu, 1970 ; D i m i a n, 1970 ; Bratu, G h e ț a, 1972, 
1974; Tocorjeseu, I o n e s i, 1974; Bratu, 1975; Balteș, 
Cosma, L e b e n z o n, M u n t e a n u, 1975 ; I o n e s i, 1975 ; M i c u, 
1977 etc.

Que les travaux accomplis jusqu’a present aient realise des biozona' 
tions plus larges ou plus detaillees, tous montrent que dans les Carpathe8 
orientales, les depots cretaces se trouvent en continuitd avec les ddpât8 
paleogenes et que le segment de la limite indique l’existence du Paleocene 
inferieur et superieur. La continuite de la sedimentation est Evidente, 
se dessinant dans toutes les unites majeures du flysch carpathique ou 
il y a des ddpots erdtaces aussi bien que paleogenes.

On n’a pas encore essaye, en Roumanie, d’dlucider le probleme de 
la limite Crdtace-Pal6ogene dans les Carpathes orientales â partir de l’dtude 
du nannoplancton calcaire. Par consdquent, l’ouvrage ci-pr6sent vient 
de s’assumer eette responsabilitd pour la premiere fois.

1 Note presentâe au 12 eme Congres de l’Associalion Geologique Carpatho-Balkanique, 
8—13 septembre 1981, Bucarest, Roumanie.

2 Ministere du Petrele, Bucarest, Roumanie.
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Souree du materiei d’etude. Pour le travail ci-present on a prdleve 
352 echantillions geologiques dans les affleurements les plus representatifs 
du flysch cretace-paleogene et on a choisi 396 echantillons de puits des 
forages qui ont traverse la succession comprise entre le Campanien supe- 
rieur et l’Eocene infdrieur. Selon leur distribution sur les unites structurales 
(d’apres l’opinion de B ăncilă, 1958), ces dernieres sont:

— l’unite ouest-interne; Cetățeni-Lăicăi (le bassin de la Dîmbovița) 
et les forages de Fieni;

— l’unite est-interne: Neagra et Ticoș (le bassin du Bicaz);
— l’unite mddio-interne (Audia); les forages de Siriu et de Vulpea- 

Bertea;
— l’unite mddio-marginale.
A) La sous-unite mddiane : vallee de Sadău (le bassin de la Suceava), 

Tașca (le bassin du Bicaz) et les forages Vatra Moldovița, Ața Brateș, 
Asău, vallee d’Uzului, Apa Neagră, Hilib, Ojdula, Ghelința et Bîsca Cer- 
nat;

B) La sous-unite intermddiaire: valide de Voroneț (le bassin de la 
Moldova), valide de Pluton (le bassin du Neamț), valide de Pîngărați 
(le bassin de la Bistrița) et les forages de Gura Humorului, Frasin, Suha, 
Pluton, Pipirig et Pîngărați;

C) La sous-unite marginale: valide de Sucevița (le bassin de la 
Suceava), vallee de Secuța (le bassin du Neamț) et les forages de Putna 
Dumesnic, Geamăna, Chilii, Zemeș, Tașbuga, Moinești, Supan, Lapoș, 
Dărmănești, Păcurița, Cerdac, Brețcu, Oituz, Lepșa, Zăbala et vallee 
de Gardului.

D) L’unitd externe: valide de Euncu (le bassin de la Bistrița), 
valide de Putna-Lepșa (le bassin de la Putna) et les forages Straja, 
Geamăna,Zemeș, Tazlău, Tașbuga, Moinești, Dărmănești, Oituz et Ojdula.

Biozones de nannoplancton dans le segment stratigraphîgue 6tudi6. 
Suivant la distribution des especes de nannoplancton dans l’intervalle 
compris entre le Vraconien et l’Eocene infdrieur, on a pu separer 7 zones 
de nannoplancton calcaire.

Les biozones dtablies ont etd correldes avec les zones proposees 
par : C e p e k- H a y, 1969 ; M a n i v i t, 1971; B o th -Th i er - 
s t e i n, 1972 ; B o t h, 1973 ; P er ch-N i eis en, 1977 ; V e r b e e k, 
1977 et Costea, Comșa, 1979, pour les depâts crdtacds et Mar
tini, 1970 et H a y, 1970, pour les ddpâts paldocenes. Pour permettre la 
rdalisation des correlations ddtailldes, regionales et extrardgionales, on 
a fait des references aux schdmas stratigraphiques basees sui’ des foramini- 
feres et surtout sur les foraminiferes planetoniques.

Les zones individualisees sont:
1. La zone Ceratolithoides aculeas. Ddfinition : l’intervalle stratigra- 

phique compris entre la premiere apparition de l’espece GeratoUthoides 
aculeas (Stradner, 1961) Prins, Sissingh, 1977 et celle de 
l’espece Tetralithus trifidus (Stradner, 1961) B u k r y , 1973.

La zone individualisee dans le Campanien infdrieur dans le facies des 
couches de Hangu de l’unite moyenne-marginale est corrdlable avec la 
zone microfaunique Globotruncana elevata et G. stuartiformis.
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En meme temps que l’apparition de l’espeee Ceratolithoides aculeus 
(Stradner, 1961) Prins et Sissingh, 1977, sur le fond fossile 
de l’association santonienne, les especes nouvelles suivantes viennent de 
s’ajouter, tout en caracterisant des differents niveaux stratigraphiques: 
Arkangelslciella cymbiformis Vekshina, 1959; A. specillata Vek- 
shina, 1959; Broinsonia parca (Stradner, 1963) Bukry, 
1969 ; KamptneriusmagnificusD e f 1 a n d r e, 1959 ; K. tabulatus Perch- 
Nielsen, 1968 ; Biscutum constants (Gorka, 1957) Black, 1967 ; 
Cribrosphaerella ehrenbergi (A r k h a n g e 1 s k y, 1912) Deflandre, 
1952; Reinhardites mirabilis Perch-Nielsen, 1968; Cylindra- 
lithus serratus Bramlette, Martini, 1964; Chiastozygus anceps 
(Gorka, 1957) Shuinenko, 1976; C. cuneatus (L iulie va, 
1967) C e p e k, H a y, 1969; Tranolithus manifestus S t o v e r, 1966; 
T. orionatus (Beinhardt, 1966) R e i nh ar d t, 1966 ; Vagalapilla 
compacta B u k r y, 1969 ; Vekshinella stradneri R o o d, H a y § B a r - 
nard, 1971; Zygodiscus deflandrei Bukry, 1969; Z. theta (Black, 
1959) Bukry, 1969; Ahmuellerella octoradiata (Gorka, 1957) 
Beinhardt, 1966; Micula concava (Stradner, 1960) Bukry, 
1969 ; Rucinolitlius hayi S t o v e r, 1966 ; Tetralithus gothicus D e - 
flandre, 1959; T. obscurus Deflandre, 1959; T. pyramidus 
Gardet, 1955 et Marthasterites furcatus (Deflandre, 1954) De
flandre, 1959.

La pârtie superieure de la sequence caracterisee par l’association 
â Ceratolithoides aculeus est marquee pai' la disparition de deux de ses 
especes, precisâment Zygodiscus theta (Black, 1959) B u k r y, 1969 
et Rucinolitlius hayi S t o v e r, 1966.

2. La zone Tetralithus trifidus. Definition: l’intervalle stratigra
phique compris entre la premidre apparition de l’espeee Tetralithus trifidus 
(Stradner, 1961) Bukry, 1973 et l’apparition de l’espeee Lithra- 
phidites quadratus Bramlette, Martini, 1964.

La zone a ete mise en evidence par les unites ouest-interne, moyenne- 
marginale et externe du flysch des Carpathes orientales de la Roumanie 
et eorrespond ă la sequence du Campanien superieur et du Maestrichtien 
inferieur developpee dans les marnes rouges de Gura Beliei, les couches 
de Hangu et les couches de Cașin, corrdlable ă la zone de foraminiferes 
Globotruncanella stuarti et Globotruncana contusa.

Association riche qualitativement et quantitativement, elle se fait 
distinguer par 20 especes supplementaires au niveau inferieur du segment 
stratigraphique, Egalement caraeterise par la disparition de 29 especes du 
niveau superieur. Le tableau de distribution annexă presente les especes 
supplementaires, tont comme celles qui disparaissent.

Au niveau inferieur du segment, caractbrise par ces especes, s’ajou- 
tent: Biscutum melaniae ( Gork a, 1957) Beinhardt, 1969 ; Mar- 
kalius reinhardtii Perch-Nielsen, 1968; Repagulum parviden- 
tatum (Deflandre et Fert, 1954) Forchheimar, 1972; 
Cretarhabdus crenulatus Bramlette & Martini; C. ingens (Gorka, 
1957) Beinhardt, Gorka, 1967; Reinhardtites anthophorus 
(Deflandre, 1959) Perch-Nielsen, 1968; Chiastozygus 
quadriperforatus G a r t n e r, 1968 ; Eiffellithus gorkae R e i n h a r d t,
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1965; Vekshinella bochothnicae (Gorka, 1957) V e r b e e k, 1977; 
Zygodiscus acanthus (Ecinhardt, 1965) Reinhardt, 1966; 
Z. ponticulus (Deflandre, 1954) Reinhardt, 1966; Z. sig- 
moides B r am 1 e 11 e , 8 ul 1 i van, 1961; Z. spiralis Bramlette, 
Martini, 1964 ; Braarudosphaera discula B r a m 1 e 11 e, R i e d e 1, 
1954 ; Lithraphidites carniolensis Deflandre, 1963 ; Microrhabdulus 
decorativ D e f 1 a n d r e, 1959 ; Lucianorhabdus cayeuxi Deflandre, 
1959 ; Rhomboaster cuspis Bramlette, S u 11 i v a n, 1961; Tetra
lithus ovalis Stradner, 1963 et T. trifidus (Stradner, 1961) 
Bukry, 1973.

Les especes qui disparaissent sont: Broinsonia parca (Stradner, 
1963) Bukry, 1969; Kamptnerius tabulatus P e r c h - N i e 1 s e n, 
1968; Biscutum constans (Gorka, 1957) Black, 1967; Markalius 
circumradiatus (Stover, 1966) P e r c h - N i e 1 s e n, 1968; Repa- 
gulum parvidentatum (Deflandre, Fert, 1954) Forchhei- 
m e r, 1972 ; Cretarhabdus actinosus (S t o v e r, 1966) Forchheime r, 
1972 ; C. loriei G ar t n e r , 1968 ; C. surirellus (Deflandre, 1954) 
Reinhardt, 1970 ; Cribrocorona gallica (S t r a d n e r, 1963) Pere h- 
N i e 1 s e n, 1973 ; Parhabdolithus asper (S t r a d n e r, 1963) Mani v it, 
197.1, P. splendens (Deflandre, 1953) N o e 1,1969 ; Corollithion 
exiguum Stradner, 1961; Lithastrinus floralis Stradner, 1962; 
Chiastozygus cuneatus (L i u 1 i e v a , 1967) C e p e k, H a y, 1969 ; C. qua- 
driperforatus Gartner, 1968; jEiffellithus eximinus (Stover, 1966) 
P er eh- N i el s en, 1968 ; Tranolithus exiguus Stover, 1966 ; T. ma- 
nifestus Stover, 1966 ; Vagalapilla compacta B ukr y, 1969 ; Vekshinel- 
la bochotnicae (G o r k a, 1957) V e r b e e k, 1977 ; V. stradneri R o o d, 
H a y, Bar nard, 1973; Zygodiscus acanthus (Reinhardt, 1965) 
Reinhardt, 1966 ; Z. deflandrei Bukry, 1969; Z. ponticulus (D e- 
f 1 a n d r e, 1954) Reinhardt, 1966 ; Lithraphidites carniolensis De
flandre, 1963 ; Ceratolithoides aculeus (Stradner, 1961) Prins, 
S i s s i n g h, 1977 ; Lucianorhabdus maleformis Reinhardt, 1966 ; 
Rucinolithus hayi Stover, 1966; Tetralithus gothicus Deflandre, 
1959 ; T. trifidus (Stradner, 1961) Bukry, 1973 ; T. ovalis Strad
ner, 1963 et Marthasterites furcatus (Deflandre, 1954) D e f 1 a n - 
d r e, 1959.

3. La zone Lithraphidites quadratus. Definition : l’intervalle strati
graphique compris entre l’apparition des especes Lithraphidites quadratus 
B r a m 1 e 11 e, M a r t i n i , 1964 et Tetralithus quadratus Stradner, 
1961 et l’apparition de l’espece Micula murus (M a r t i n i, 1961) B u k - 
r y, 1973.

La zone, mise en evidence par les unites ouest-interne, moyenne- 
marginale et externe, caracterise le Maestrichtien moyen et on peut la 
correler ă la biozone Globotruncana gansseri et â la pârtie inferieure de la 
biozone Abathomphalus mayaroensis.

A la pârtie superieure du segment caracterise par la zone Lithraphi
dites quadratus, 12 especes dont l’evolution commence au Cretace infe
rieur et finit en Turonien, disparaissent (planche); Watznaueria communis 
Reinhardt, 1964; W. deflandrei (No el, 1965) Reinhardt, 
1971; Cretarhabdus conicus Bramlette, Martini, 1964 ; Podorhab- 
dus cf. decorus (Deflandre, 1954) Thierstein, 1972; Reinhard- 
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tites anthophorus (Deflandre, 1954) Perch-Nielsen, 1968; 
Cylindralithus serratus B r a m 1 e 11 e, Martini, 1964 ; Cliiastozygus 
amphipons (Bramlette, Martini, 1964) Gartner, 1968; 
(7. litterarius (Gorka, 1957) Manivit, 1971; Eiffellithus gorkae 
Reinhardt, 1965; Tranolithus orionatus (Eeinhardt, 1966) 
Reinhardt, 1966; Zygodiscus diplogrammus (Deflandre, 1954) 
Gartner, 1968; Tetralithus obscurus Deflandre, 1959.

4. La zone Micuța murus. Definition : l’intervalle stratigraphique 
eompris entre la premiere apparition de l’espece Micuța murus (Marti- 
n i, 1961) B u k r y , 1973, et la premiere apparition de l’espece Markalius 
astroporus (Stradner, 1961) H a y et M o h 1 e r, 1967.

En meme temps que l’espece Micula murus de l’assoeiation, indivi- 
dualise dans les memes unites que la zone precedente, apparaissent aussi 
les especes : Biscutum notaculum W i n d, Wi se , 1977 ; Coccolithus 
pelagicus (Wallich, 1870) Schiller, 1930; Neococcolithes dubius 
(Deflandre, 1954) Black, 1967 ; Ceratolithoides kamptneri Bram
lette, Martini, 1964 et Dietyolithus quadratus Gorka, 1957.

Les especes disparaissant au niveau de la limite superieure de l’in
tervalle stratigraphique caracterise par la zone, definissent, en nombre 
considdrable, un seuil bionomique important et mettent en evidence les 
modifications importante» des conditions de milieu au niveau de la limite 
Cr6tac6-Paleogene; Arkhangelskiella cymbiformis V e k s h i n a, 1959; 
A. specillata V e k s h i n a , 1959 ; Gartnerago obliquum ( S tr a dn er, 
1963) No el, 1970; Kamptnerius magnificus Deflandre, 1959; 
Biscutum ignotum (Gorka, 1957) Reinhardt, Gorka, 1967 ; 
B. melaniae (Gorka, 1957) Reinhardt, 1969 ; Manivitella pemma- 
toidea (Deflandre, Manivit, 1965) Thierstein, 1971; 
Watznaueria barnesae (Black, 1959) Perch-Nielsen, 1968; 
Cretarhabdus crenulatus Bramlette, Martini, 1964; C. ingens 
(Gorka, 1957) Reinhardt, Gorka, 1967; Cribrosphaerella 
ehrenbergi (A r k h a n g e 1 s k y , 1912) Deflandre, 1952; Parhab- 
dolithus angustus (Stradner, 1963) Stradner, Adamiker, 
Maresch, 1968; P. embergeri (No el, 1958) Stradner, 1963; 
Prediscosphaera cretacea (Arkhangelsky, 1912) Gartner, 1968; 
P. spinosa (Bramlette, Martini, 1964) Gartner, 1968; 
Peinhardtites mirabilis Perch-Nielsen, 1968; Stephanolithion 
laffittei N o e 1 , 1956 ; Cliiastozygus anceps (Gorka, 1957) S h u m e n- 
k o, 1976; Eiffellithus turriseiffeli (Deflandre, 1954) Reinh
ardt, 1965 ; Ahmuelerella octoradiata (Gorka, 1957) Reinhardt, 
1966 ; Lithraphidites quadratus Bramlette, Martini, 1964 ; Micro- 
rhabdulus decoratus D e f 1 a n d r e, 1959 ; Ceratolithoides kamptneriB r a m- 
1 e 11 e, Martini, 1964; Dietyolithus quadratus Gorka, 1957 ; 
Lucianorhabdus cayeuxi D e f 1 a n d r e, 1959 ; Micula concava ( Stra
dner, 1960) B ukry , 1969 ; AI. decussata V e k s h i n a, 1959 ; M. 
murus (Martini, 1961) Bukry, 1973 ; Tetralithus deseriptus Martini, 
1961; T. pyramidus G a r d e t, 1955 et T. quadratus Stradner, 1961.

5. La zone Markalius astroporus. Definition : l’intervalle stratigra
phique compris entre la premiere apparition de l’espece Markalius astro-
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porus (Stradner, 1961) Hay, M o h 1 e r, 1967 et l’apparition de 
l’espece Cruciplacolithus tenuis (Stradner, 1961) H a v, Moh- 
ler, 1967.

La zone s’est individualiste dans les unites ouest-interne, moyenne- 
marginale et externe. L’association de la zone est liruitee comme nombre 
d’especes et d’exemplaires vis-â-vis des biozones precedente*, contenant, 
en dehors de la fossile denominante, les especes suivantes : Biscutum 
notaculum W i n d, W i s e, 1977 ; Coccolithus crassus Bramlette, 
Sul li van, 1961; C. pelagicus (Wallich, 1870) S chiliei ; 
1930 ; Prinsius bisulcus ( S t r a d n e r, 1963) Hay, M o h 1 e r, 1967 ; 
Marlialius inversus (Deflandre, 1954) B r a m 1 e 11 e, M a r t i n i, 
1964 ; M. reinhardtii Perch-Nielsen, 1968 ; N eococcolithes dubius 
(Deflandre, 1954) Black, 1967 ; Zygodiscus sigmoides B r a m - 
1 e 11 e, S u 11 i v a n, 1961; Z. spiralis Bramlette, Martini, 
1964 ; Braarudosphaera bigelowi ( G r a n , B r a a r u d, 1935) Deflan
dre, 1947 ; B. discuta Bramlette, Ei e d e 1, 1954 ; Biantholithus 
sparsus Bramlette, Martini, 1964 et Rhomboaster cuspis B r a m- 
lette, S u 11 i v a n, 1961.

L’association correspond ă la zone NPX (M a r t i n i, 1960), peut 
se correler â la zone Globoconusa daubjergensis et â la pârtie inferieure 
de la zone Subbotina triloculinoides/Subbotina pseudobulloides et carac- 
ttrise le premier segment du Paleocene inferieur c’est-â-dire le Danien 
inferieur.

6. La zone Cruciplacolithus tenuis. Pefinition: l’intervalle stratigra
phique compris entre la premiere apparition de l’espece Cruciplacolithus 
tenuis (Stradner, 1961) Hay, M oh Ier, 1967 et la premiere 
apparition de l’espece Chiasmolithus danicus (Bramlette, Martini, 
1964) Hay, Mo h Ier, 1967.

A la pârtie inferieure du segment stratigraphique qui y corespond, 
les especes suivantes viennent de s’ajouter sui1 le fond de l’association 
anterieure : Chiasmolithus bidens (Bramlette, S u 11 i v a n, 1961) 
Hay, M o h 1 e r, W a d e, 1966 et Coccolithus eopelagicus (Bram
lette & E ied el, 1954) Bramlette, Sullivan, 1961, 
tandis qu’ă la pârtie superieure, l’espece Biscutum notaculum W i n d, 
W i s e , 1977, cesse son hvolution.

L’association, toujours pauvre, individualiste dans les unitts ouest- 
interne et moyenne-marginale, est corrtlable avec celle de la zone NPg 
(Martini, 1970) et avec la biozone de forarniniferes Subbotina trilocu- 

lonoides/Subbotina pseudobulloides et caracterise le Paleocene inftrieur, 
c’est-â-dire le Danien superieur.

7. La zone Chiasmolithus danicus. Dtfinition: l’intervalle strati
graphique compris entre l’apparition de l’espece Chiasmolithus danicus 
(Bramlette, Martini, 1964) Hay, M o h 1 e r, 1967 et la dis- 
parition de l’espece Markalius reinharătii Perch-Nielsen, 1968.

L’association de la zone Chiasmolithus danicus, pratiquement simi- 
laire â celle adiacente inferieure (Cruciplacolithus tenuis) en dehors du 
fait que son niveau apporte aussi l’espece dtnominante, corrtlable avec 
la zone NP3 au meme nom (Martini, 1970) correspond â la pârtie
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terminale de la biozone Subbotina triloculinoides/Subbotina pseudobul- 
loides et ă, la pârtie inferieure de la zone Acarinina inconstans, parmi 
les biozones de foraminiferes. L’association caracterise l’intervalle stra
tigraphique qui correspond au Paleocene inferieur et a ete identifice 
dans les unites ouest-interne, moyenne-marginale et externe.

Coiiclusions. L’etude de la repartition stratigraphique du nanno- 
plancton calcaire du niveau de la limite entre le Cretace et le Tertiaire, 
avait demontre que la sequence analysee se fait remarquer par une conti- 
nuite manifeste de sedimentation entre les depots des deux periodes. Les 
7 biozones sCparees en sont la preuve.

En gCnCral, on a reussi ă mettre en correlation les zones du nanno- 
plancton calcaire separees par les subdivisions definies, pour les Carpathes 
orientales â partir des foraminiferes.
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1. Introduction

This paper represents the results of the researches carried out within 
a scientific cooperation theme between the Romanian and the Soviet 
specialists. The object proposed was the elaboration of a scheme of bio- 
stratigraphic correlation of the Plioeene and Pleistocene deposits in the 
Dacic and Euxinic basins.

With this aim in view, complex researches were carried out using 
biostratigraphie, sedimentologic, paleomagnetic, and absolute age dating 
methods. A general correlation table of the two basins has been elabo- 
rated (Plate II).

2. Correlation of the Plioeene Deposits in the Dacie and Euxinic Basins

Pontian

The term Pontian, proposed by Le Play (1842), was redefinedby 
Barbot de Marny (1869) and then by Andrusov (1897, 
1912, 1923, etc.) as representing a chronostratigraphic unit of the upper 
Neogene in the Paratethys.

The Pontian stage can be defined as the time period during which, 
in the Paratethys, there were deposited the beds lying between the Upper 
Meotian deposits and the Lower Dacian (= Kimmerian) formations. In 
biostratigraphie respect, the Pontian is mainly eharacterized by theappear- 
ance and development, among mollusca, of the Limnocardiids and Dreis- 
senides.
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The study of the faunal content of the Pontian deposits in the Euxinic 
Basin, where the stratotype of the stage exists, allowed A n d r u s o v 
(1923) to separate two substages within the Pontian : Novorossian and 
Bosphorian.

Several horizons have been distinguished by different authors within 
the Novorossian : Odessa Beds (AI i h a i 1 o v s k i i, 1909); Eupatoria 
Beds (D a v i t a ș v i 1 i, 1933); Congeria subrhomboidea Beds (E ber- 
z i n, 1967); C. rhomboidea Horizon ( C e 1 i d z e, 1953), etc. S t e f a - 
novie (1951) has proposed the Portaferrian substage for the C. rhom
boidea Beds and AI acar o viei et al. (1965) suggested the Odessian 
substage for the Odessa Beds with Eupatoria Beds in the basement. 
Eberzin et al. (1967) consider that the Portaferrian in the Euxinic 
Basin corresponds to the C. subrhomboidea Beds, supposed to be an 
equivalent of țhe C. rhomboidea Beds in the Dacic and Pannonian basins. 
The making evident of the, C. ihomboidea Beds in the west of the Georgian 
Soviet Socialist Republic (O e 1 i d z e, 1953) and the specification of 
their stratigraphic position (Taktakisvilii, 1971; O e 1 i d z e, 
1974) led to the conclusion that in the Euxinic Basin the Portaferrian 
includes the O. subrhomboidea Beds at the lower part and the C. rhom
boidea Beds at the upper part. In this case horizon IV from Kamyshburun, 
assigned by An dru s o v (1923) to the Bosphorian, is to come back 
to the Portaferrian.

At present, in the Euxinic Basin, the Pontian is subdivided into 
Rovorossian, Portaferrian and Bosphorian, the meaning of the first 
substage being obviouslv different from that proposed by A n dr u s o v 
(1923).

In the Dacic Basin, the Pontian is subdivided like in the Euxinic 
Basin, the only difference being that for the Lower Pontian the term 
Odessian is used, which corresponds to the beds with Eupatorina littoralis 
and Congeria rumana. The Portaferrian includes the beds with C. subrhom
boidea, C. rhomboidea and the lower part of the beds with Prosodacnomya 
sturi sabbae, and the Bosphorian comprises the upper part of the beds 
with P. sturi sabbae, the beds with Phyllocardium planum planum, Para- 
pachydacna, Pontalmyra, Preisenomya, etc. (Andreescu, 1975; 1977; 
1979 ; M o t a ș and Papaianopol, 1977 ; M a r i n e s c u, 1975, etc.)..

In spițe of the diversification of the Pontian lithofacies, the cor- 
relation of the Pontian, as well as of its three substages in the Dacic and 
Euxinic basins is quite easy due to the similar faunal content as a result 
of the permanent paleogeographic connections between the two basins.

The Pontian deposits studied in paleomagnetic respect, in the sec- 
tion of the Sărățelu Valley (Berea) in the north-eastern part of the Dacic 
Basin, pointed out only reversed polarities ; it made C e p a 1 î g a (1980) 
assign the entire sequence to the lower part of the Gilbert epoch, ranging 
from 4.9 to 5.2 m.y (Plate I). Reversed polarities were also rendered 
evident by the paleomagnetic analyses carried out by P e v z n e r and 
O i k o v a n i (1978) on the Pontian deposits in the Kerci-Taman region. 
Semenenko and P e v z n e r (1979) assigned the above-mentioned 
interval to epoch 6 of reversed magnetism (about 6.3 — 5.7 m.y.).

In these circumstances we consider that the paleomagnetic results 
obtained up to now on the Pontian deposits of the Dacic Basin have to be 
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regarded as preliminary, further details will clarify the discrepancies 
concerning their calibra tion.

Dacian

The Dacian stage, proposed by T e i s s e y r e (1907), redefined by 
Andreescu (1972), includes beds with fauna of transition from the 
Pontian to the Romanian. In the Dacic Basin, during the Dacian the 
evolutive lines of the limnocardiids and congerias end; it is the time inter
val when the beds with Pachydacna (= Lower Dacian = Getian) (Ma - 
carovici et ah, 1965 ; redef. E b e r z i n et al., 1966) and the beds 
with Pachyprionopleura { = “Psilodon”) ex gr. haueri and P. ex gr. 
neumayri (= Upper Dacian = Parscovian) (Andreescu, 1972) have 
been deposited.

The Lower Dacian fossil assemblages are generally unitary in the 
Dacic Basin. Within them there predominate the limnocardiids {Pachy
dacna mirabilis, P. natella, Parapachydacna cobalcescui, P. serena, Proso- 
dacna ex gr. longiuscula, P. semisulcata, Stylodacna heberti, Zamphiri- 
dacna cucestiensis, Limnodacna ukrainica, Dacicardium rumanum, Tauri- 
cardium olteniae, Pachyprionopleura munieri, etc.), beside which congerias 
and fresh-water mollusca are to be found. Among the fresh-water mollusca 
an important part is played by unionids {Rumanunio rumanus, Psilunio 
ex gr. neumayri, Potomida ex gr. psilodonta, etc.) and viviparids (Vivi- 
parus argesiensis, V. ex gr. rumanus, V. pannonicus, etc.). All the men
tioned assemblages belong to the Pachydacna mirabilis Zone (Andre
escu, 1978, 1979).

The Parscovian faunal assemblages are dominated, in the area of 
the Dacian stratotype (Slănicu de Buzău Valley, in the south-eastern 
part of the Dacic Basin), by “psilodonts” evolved from the haueri and 
neumayri groups, occurring beside Horiodacna rumana, Prosodacnomya 
sturi sturi, P. stenopleura, Zamphiridacna zamphiri, Limnodacna rumana, 
Congeria mirabilis, C. turgidopsis, C. caucasica, C. prahovensis, Dreissena 
div. sp., Rumanunio rumanus, Viviparus rumanus, etc.

In the western part of the Dacic Basin the Upper Dacian faunal 
complexes are characterized by the participation of numerous fresh- 
water mollusca {Psilunio neumayri, Potomida recurvus, P. saratae, R. ru
manus, Viviparus rumanus, V. suessi, etc.) beside which there occur : 
Congeria turgidopsis, C. caucasica, C. ex gr. rhodonica, Horiodacna rumana, 
P. stenopleura, P. sturi sturi, Pseudocatillus donacoides, Parapachydacna 
div. sp., etc. The Parscovian fossil assemblages belong to the P. haueri- 
P. neumayri zone (Andreescu, 1979).

Kimmerian

In the Euxinic Basin, the Kimmerian proposed by Andrusov 
(1907) occupies a time interval comparable with the Dacian stage, occur
ring between the Pontian and the Kujalnikian (=Pakveșian) or between 
the Pontian and the Egrissian (Taktakisvili, 1978).

At present, the Kimmerian is subdivided into three substages : 
Azovian, Kamyshburunian and Panticapean ; however, recent researchos
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(Semenenko, 1975; Semenenko, L iu le va, 1976; Tak- 
t a k i s v i 1 i, 1978) indicate that the Panticapean is an equivalent of 
the Kamyshburunian.

The direct correlation of the Dacian and the Kimmerian is more 
difficult particularly as regards the upper part, where there occur several 
differentiations in the Parscovian and the Kamyshburunian faunal assem- 
blages as a result of the periods of breaking of the connections between 
the Dacic and the Euxinic basins. Consequently, endemic faunas occur, 
e.g. the highly specializedProsodacna belonging to the P.inacrodon groups, 
typical of the Kamyshburunian-Panticapean, have not reached the Dacic 
Basin, and the evolved “psilodonts” have not been found in the Euxi- 
nic Basin.

There are, however, common faunal elements which make it pos
sible to correlate the Parscovian with the Kamyshburunian-Panticapean. 
Thus, inPreazovia, E b e r z i n and Semenenko (1966) have detect- 
ed the species Horiodacna rumana, and the Duab Beds, in the west of 
the Georgian Soviet Socialist Republic, contain several congerias (C. cau- 
casica, C. mirabilis, etc.), limnocardiids (P. donacoides) and unionids, 
occurring in the Upper Dacian, as well.

With a view to rendering evident some new possibilities of correlation 
the Dacian deposits have been investigated in paleomagnetic respect on 
some profiles in the east of the Dacic Basin. The analyses have indicated 
that: the Romanian-Dacian boundary (= between the Viviparus bifar- 
cinatus and P. haueri-P. neumayri zones) coincides with the Cochiti 
event (about 3.8 m.y.) in the Gilbert epoch; the Upper Dacian-Lower 
Dacian boundary is at the upper part of another episode of normal polarity, 
possibly Kunivak (about 4.05 m.y.) in the Gilbert epoch ; the lower boun
dary of the Dacian corresponds to an interval of normal polarity considered 
byCepalîga (1980) as the Tvera event (about 4.85 m.y.) in the lower 
part of the Gilbert epoch (Plate II).

The paleomagnetic analysis of the Kimmerian deposits in the Kerci- 
Taman region led Semenenko and P e v z n e r (1979) to the con- 
clusion that the Kimmerian corresponds to the Gilbert epoch and to epoch 
5, being included in a time interval (3.4 — 5.8 m.y.) wider than that eon- 
sidered by 0 e p a 1 î g a (1980).

Romanian

The Romanian stage has been proposed by K r e j c i-G r a f (1932) 
and redefined by Mih ă i 1 ă (1969) and An d r eescu (1972). In the 
Dacic Basin, this stage represents the chronostratigraphic unit delimited 
by the Dacian stage at the lower part and the Lower Pleistocene at the 
upper part.

At the stratotype, located on the Slănicu de Buzău Valley, in the 
east of the Dacic Basin, the Romanian includes the beds with smooth 
unionids and Viviparus bifarcinatus, the beds with sculptured unionids, 
as well as a pile of nonfossiliferous deposits representing a part of the 
Cîndești Beds.
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In the same stratigraphic area the Romanian deposits have been 
assigned, from the lithostratigraphic viewpoint, to the Rîmna Formation 
and the Cîndești Formation (Ghenea et al., .1981).

Andreeseu (1978, 1979) has proposed, on the basis of a rich 
fauna of fresh-water mollusea, a biozonation of the Romanian, separating 
three zones : Viviparus bifarcinatus (with two subzones : Jazkoa sturdzae 
and Psilunio sibinensis), Rugunio lenticularis (with four subzones : Rytia 
brandzae, Pristinunio pristinus, Rytia bielzi, and Cuneopsidea icono- 
miamus) and Ebersininaia mileovensis-Rugunio riphaei (with four sub
zones : E. milcovensis, E. geometrica, Unio kijalnicensis, and Bogatschevia 
tamanensis, R. riphaei).

The Romanian formations in the Dacic Basm, as well as their 
equivalents in the Euxinic Basin, contain numerous remains of fossil 
mammals which allowed the correlation with other deposits of the same 
age in Europe.

Thus, in the north-eastern part of the Dacic Basin, V. bifarcinatus 
Zone corresponds to the deposits with mammal fauna, of Berești and Măluș- 
teni ( = Berești Beds, Ghenea, 1968), equivalent with the lower part 
of the “Moldavian Complex” (Kuchiurgan) in the south of the Soviet 
Union (Ghenea et al., 1981). In the interval of the R. lenticularis 
zone, in different sectors of the Dacic Basin remains of fossil mammals 
have been reported from the Cîndești Formation at Tulucești, Cernătești, 
Covrigi, etc., correlable with the upper part (Kotlovina) of the “Molda
vian Complex” in the south of the Soviet Union and with the Lower 
Villafranchian in the south-western Europe (Ghenea et al., 1981).

Corresponding to E. milcovensis — R. riphaei Zone, mammal 
faunas have been reported (F e r u et al., 1978) from Milcovu din Vale, 
Slatina, Cherlești, equivalent with the Haprovian Complex in the south 
of the Soviet Union and with the Middle Villafranchian (Roccaneyra,St. 
Vallier, Olivola, etc.) in the south-east of Europe (Gh en e a et al., 1981).

The data referring to the biostratigraphy of the Romanian point 
out that this stage corresponds almost entirely to the Akchagylian stage, 
most of the zones and subzones distinguished in the Dacie Basin (A n - 
dreescu, 1979) occurring also in the Euxinic-Caspian Realm.

The paleomagnetic analyses earried out on samples from the strato- 
type section of the Romanian as well as from other sections (Table 1), 
indicated that on the Slănicu de Buzău Valley the base of the Romanian 
is situated in the upper part of the Gilbert epoch, corresponding to the 
Cochiti event (« 3.8 m.y.); the Lower Romanian-Middle Romanian 
boundary coincides with the limit between Gilbert epoch and Gauss epoch 
(«3.4 m.y.) (Ghenea et al., 1981). The Middle Romanian-Upper 
Romanian boundary, that is the limit between R. lenticularis and E. mil
covensis — R. riphaei zones in the profile on the Olt Valley, at Slatina, 
is located in the upper part of the Gauss epoch, for which an age of about 
2.7 — 2.6 m.y. is estimated (Andreeseu et al., 1981). In the same 
profile, the limit between the last zone of the Romanian and the first 
zone of the Quaternary — Unio apscheronicus — corresponds to an 
interval of normal polarity of the Matuyama epoch, possibly the Olduvai 
event (about 1.7 — 1.9 m.y) (Andreeseu et al., 1981).
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From the above-mentioned data there results that the Romanian 
stage is a little older than the Akchagylian stage ; in this case the lower 
boundary of the Romanian would correspond to the Kujalnikian base 
(= Pakveshian). The upper Urnit of the Romanian corresponds to the 
Akchagylian-Apsheronian boundary in the South of the Soviet Union, 
marked by the same zone — U. apscheronicus (C e p a 1 î g a, 1972 ; N i k i- 
f o r o v a et al., 1976).

3. Correlation of the Upper Plioeene and Lower Pleistocene 
Lithostratigraphie Units

The Cîndești Formation (= Cindești Beds; Mr a z e c and T e i s - 
seyre, 1901). In the Dacic Basin a large area of the Carpathian Fore- 
deep, startiug from the upper part of the Middle Romanian, there deve
loped a continental formation with molasse character, represented by 
alternations of pebbles, conglomerates, sands and clays. The sedimentolo- 
gical charaeters are determined by the prevalenee of the pebble and con
glomerate banks (Argeș, Dîmbovița, Prahova, Buzău, Rîmnic valleys) 
at the upper part. Towards the lower part there is a gradual decrease of 
the thickness of the pebble banks concomitantly with the reducing of 
the diameter of the pebbles. The thicknesses frequently reach hundreds 
of meters, and in the Carpathian Bend Zone they can exceed 1,000 m. 
The stratigraphic position of the Cîndești Formation can hardly be esti- 
mated because of the extremely reduced paleontologic content. However, 
the stratigraphic bulk has been estimated on the basis of paleomagnetic 
analyses on certain sections eharacterized by continuity of sedimentation 
in the Romanian-Lower Pleistocene time spân. Thus, at Beceni and 
Pleșcoi the coarse intercalations constituting the Cîndești Formation are 
individualized beginning with the level of 2.7 — 2.5 m.y. (Plate I).

As regards the comparison with the Euxinic Basin, the time inter
val corresponding to the deposition of the Cîndești Formation corresponds 
to a great extent to the Middle and Upper Akchagylian (Table 2).

The Frățești Formation. In the Lower Pleistocene, in the central 
and Southern part of the Dacic Basin there deposited alluvial accumula- 
tions eonsisting of a sequence of pebbles and sands, separated by clayey 
intercalations. In the western part (west of the Argeș River), such deposits 
are found in the constitution of the interfluves, pebbles and rolled boul- 
ders, with thicknesses of tens of meters. In the eastern part of the Dacic 
Basin, the processes of subsidence determined the sinking of these deposits 
under more recent formations. Uumerous drillings in the area of Bucha
rest indicated the presence of such deposits at depths varying between 
100 — 300 m, with greater thicknesses (100 — 200 m), and disposed in 
three banks of pebbles separated by clayey intercalations.

The Frățești Formation was first described under the name of 
“Frățești Beds” (L i t e a n u, 1953), the author referring to the lithologic 
constitution and the paleontologic content. In respect of the paleontologic 
content, it is to be mentioned the frequency of remains of Archidiskodon 
meridionalis reported from several points of the Dacic Basin. There are 
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also reported remains of Libralces gallicus and Dicerorhinus etruscus, 
on the basis of which the period of alluviation of the paleofluve, which 
generated the Frățești Formation, was assigned to the Lower Pleistocene.

The Lower Pleistocene in this region occurs better characterized 
by the existence of rich faunas of mammals. The best-known deposit is 
to be found in the Olteț Valley, at Tetoiu (Bugiulești). The mammal 
•assemblage is characterized by the presence of a single elephant (Archi- 
dishodon meridionalis) beside Paradolicophitecus geticus, Allohipzis ste- 
nonis, Dicerorhinus etruscus, Nyctereutes, Trogontherium boisvilleti, Mega- 
lovis, Leptobos, Praealces gallicus, Caniș etruscus (S a m s o n and B ă - 
dulescu, 1972). The mentioned fauna assemblage can be correlated 
with the Odessian Complex in the Euxinic-Caspian Realm and the Unionid 
biozones in the Olt Valley allow their equivalence with the lower part of the 
Lower Apsheronian (Plate II).

The Uzunu Beds. In some points in the southwestern area of the 
Dacic Basin (Uzunu, Stoenești), at the upper part of the “Frățești Forma
tion”, one can observe sandy deposits with marly clayey intercalations 
with a molluscan fauna, represented by: Bogatschevia sturi, Corbicula 
fluminalis, Pisidium amnicum, Sphaeridium corneum, Viviparus craio- 
vensis, V. diluvianus, F. romaloi, V. geticus, Litoglyphus naticoides, Pla
norbis planorbis, Anisius (Spiralina) vor tex, etc.

The Uzunu Beds with Bogatschevia sturi correspond to the Bosherni- 
tian horizon in the Euxinic Basin (Lower Pleistocene).

The Coconi Beds (Marly Complex). In the eastern area of the Dacic 
Basin, a pile of marls and clays with thin intercalations of fine sands 
overlies the Frățești Formation, and in some sectors lies concordantly 
over the Uzunu Beds. They have been described first in the Dacic Basin 
under the denomination of “Marly Complex” (Lite a nu, 1953). This 
horizon has been found in all the drillings carried out in the area of Buch- 
arest and in other points towards the eastern part of the Dacic Basin. 
They outcrop on the Mostiștei Valley as a sequence of grey marls with 
rare lenticular intercalations of marly fine sands.

The paleontologic content is characterized by the presence of spe- 
eies of Corbicula cî. fluminalis, Valvata piscinalis, V. sibinensis sibinensis, 
Pisidium priscum, P. amnicum, P. clessini, Sphaeridium rivicola, Planorbis 
planorbis, P. corneus, Viviparus diluvianus, etc.

4. Coneiusions

The biostratigraphic data known up to now in the two realms of 
sedimentation — Dacic and Euxinic — have been correlated for the first 
time with magnetostratigraphic researches. A more precise dating and 
correlation of the Pliocene and Pleistocene formations have been achieved.

For the Upper Pliocene and the Lower Pleistocene the results have 
been in agreement with the general image on the stratigraphic volume of 
the mentioned intervals; however, the evidence referring to the Lower 
Pliocene seems to be surprising.
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Thus, if the boundary between the Phyllocardium plannum plannum 
Zone (Upper Pontian) and the Paehydacna mirabilis Zone (Lower Dacian 
— Lower Kimmerian) coincides with the Tvera event (~4,9 m. y.) 
of the Gilbert epoch and the Pontian sequence indicates even for the 
levels only reversed polarity (assigned to the Gilbert epoch) a very large 
volume of sediments (the Pontian) have been deposited during a time 
interval ranging approximately between 4.9 — 5.2 m.y.

There are necessary minute studies on profiles with continuity of 
sedimentation in the Meotian-Dacian.
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QUESTIONS

P. S te vanovic. The title of the paper must be modified as it deals only with the 
late Pliocene, the bcginning of the Dacian, not with the wholc Pliocene.

Ansuw: The title of the paper must not be changed as we consider that the Pliocene starts 
■concomitantly with the Dacian, not with the Pontian or the Meotian as previously accepted.
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LI- ALEXEEVA et al. Correlation of the Pliocene and Lower Pleistocene Deposits in the Dacic and Euxinic Basins. PI. II.

PALEO-
MAGNETIC
SCALE

u M A N
WEST

EUROPE

CRONOSTRATIGRAPHICAL

SUBDIVISIONS

MIHAILOVIAN

INTERNAL BASINS

BLACK SEA CASPIAN SEA

TI URANSKIAN

BIOSTRATIGRAPHICAL SUBDIVISIONS
CHRONOSTRAÎI GRA

PHICAL

SUBDIVISIONS

LITHOSTRATi- BIOZONES
GRAPHICAL

SUBDIVISIONS
(MOLLUSCS)

M A M M A L S
CHRONOSTRATIGRA-

PHICAL
SUBDIVISIONS

0.8'

0.3-

3 UJ
1.0-

1,1-

1,2-

1,3-

1,4-

1.5-

CC <
s:

LE
I ST

O
C

EN

1A Z) CL

17-

1,8-

L

2.5-

2,6'

2.7-

2.8-

25-

3,0J

3.1 ■

3.2 ■
LU

3,3-

3,4'

3,5"

3.6

3.7-

3,8

3,9-
UJ

4,0-
LLi

4.1 ■

4,2'

4.3

4.7-

4,8-

4,9

5,0-

5,1-

5.2

5.3-

5.4-

2,4-

LLI

uu

LU

x

2.01

2.H

2.31

4,4

4.6-1

MOROZOVIAN

NOGAISKIAN

JEVANCOVIAN

BOSERNITIAN

DOMASKINIAN

FERLADANIAN

KRIJANOVSKIAN

ACCULAEVfAN

C1AUDIAN

GURIAN

2

UPPER

MIDDLE

Big mampals
Archidtskodon 

troqontherh (wusti)

i cro mam mal s

uO
LU

Archidiskodon 
meridionalis 
tamanensis

Archidiskodon

meridionalis

Microtus zalhcipotdes 
Prolașurus pannonicus 
________________________ 
Prolagurus praepanno- 
nicus praepanaanicus

Prolagurus praepanno- 
nicus pnmaeus

Lagurodon Grankae

Presh water 
moli uscs

Crassi ana

Fauna Type locahties

Anodonta cetiensis

Pseudosturia caudata

Bogatschevic scutum

BogatscheviQ sturi

UJ

cn

to I O C
 E 

N

CISTOPOLIAN

O 
(X 
UJ

U7

UPPER

MIDDLE

LOWER
meridionalis Allophaîomys 

phocaentcus

Villcnya exiiis

Villanya Eagurodontoldes

Archidiskodon

9 romovi
Mimomys pusillus

Mimomys 
pliocaemcus 
Synoptomys 

m । momiformis

VESELOVIAN

Villanyia petenyi

PORATIAN SUPERIOR Dolomys millen

LOWER

Phomys kovalskiKAHULIAN

KUCIURGANIAN

PRODUCTIVE

SERI ES

Dicercrhmus 
megarhinus

Anoncus 
orvernensis

Promimomys 
stehhm

1/7
LU

Promimorms 
moidovicus

o

ANUARUL INSTITUTULUI DE GEOLOGIE Șl GEOFIZICA, VOL. LIX

Un«o opscheronicus

Potamida tamanensis

Unio kujalmcensis

Pctamida 
geometnca

Anodonta rustavelli

Cuneopsidaea sudovskii

Rytia bielzi

Rugunio îenticulans

Ps11 unio
Si binensis

Rumanunio

rumanus

MIDDLE

Unio apscheronicus

mirabilis

Bcgatschevia 
sturi

MOSTISTEA P trogoMherii

UJ

A. meridionalis

o

tr o

Pachyprionopleura 
haueri + neumayri

( Marly 
complex)

COCONI BEDS

UJ

z

s

o

CE

M
l D D

 L E
L O

W
ER

z PA
R

SC
O

VI
A

N

<

D
AC

G
ET

IA
N

UZUNU BEDS

O

>< CC

LU

meridionalis

I C Fnmu

I rimesti >

Tetom II

Tetoi u I
Slatina III

Institutul Geologic al României

cr 
o

UJ

Archidiskodon

ZO
N

A 
E.

 MI
LC

O
VE

N
SI

S R. R
lP

H
AE

l

Rugunio 
npheei

Unio 
kujalnicensis

Ebersminaia 
geometrica

*

Ebersininaia 
milcovensis

R
U

G
U

N
IO

 LEN
TI

C
U

LA
R

IS

C. iconomianus

Rytia bielzi

P pristmus

Rytya brandzae

V B
IF

AR
C

IN
AT

U
S

P sibmensis

J. sturdzae

Archidiskodon ruma
nus , A. arvernensis 
Z. borsoni

A. arvernensi s Z.bor- 
i

sont, Dicerorhmus 
megarhinus

gromovi

Cherlesti

Slatine II

Slatina I

Milcovul dm vale

Cernatesti - /
Tuiucesti

I

I! । e n ।

larăs

Berest» - 
Mâlustem- 
Câpeni- 
Vîrghis

Pachydacna

UT

FACIES 
CONȚINEȚI

CC

FACIES
MARINE

SICILIAN

PL
EI

 ST
O

C
EN

E
P | A

 C E
 N T

 1 A 
N

 
C

A
LA

B
R

IA
N

UJ 

z

UJ 

o 

o

Q_

z: 

<

o 

z 

<

Imprim.Atei -I nst.Geol -Geof



BIOCHEONOLOGY AND CHEONOSTEATIGEAPHY 
OF THE UPPEE PLIOCENE AND LOWEE PLEISTOCENE 

IN THE DACIC BASIN 1
BY

ION ANDREESCU2

A biochronologic scale based on mollusca has been proposed (A n - 
dre eseu, 1978, 1979) for the Sarmatian-Lower Pleistocene interval 
in the Dacic Basin. This scale includes 14 biozones (12 for the Upper 
Neogene and 2 for the Lower Pleistocene) marked NSMj — NSM12 (NSM 
= Upper Neogene Mollusca) and QMn QM, (Quaternary Mollusca).

Zones NSM, — Abra reflexa, NSM2 — Cryptomactra, NSM3 — Sar- 
matimactra podolica — S. fabreana, and NSM4— S. bulgarica belong to 
the Sarmatian: zones NSM5 — Abra tellinoides and NSM6 — Congeria 
panticapaea tournoueri-Andrusoviconcha novorossica navicula are refer- 
red to the Meotian; zone NSM7 — Eupatorina littoralis and the first two 
subzones (NSM8a and NSMSb) of zones NSMs — Prosodacnomya sturi 
sabbae characterize the Pontian; subzone NSM8o — Pachydacna mira- 
bilis and zone NSM9 — Pachyprionopleura haueri — P. neumayri belong 
to the Dacian, and the Eomanian includes zones NSM10 — Viviparus 
bifarcinatus, NSMU — Eugunio lenticularis and NSM12 — Ebersininaia 
milcovensis-Bugunio riphaei.

General Considerations

For the making up of the Eomanian biochronologic scale we have 
referred to the main fossil groups which may provide undoubtful bio- 
stratigraphic markers. These fossil groups are first of allrepresented by 
fresh-water molluscan faunas, among which unionids and viviparids are 
to be mentioned.

In the calibration of the molluscan zones we have taken into account 
the paleomagnetic data, the result of our collaboration with geologists 
from the Institute of Geology of the Academy of Sciences of the USSE- 
Moskow (An d r e es cu et al., 1981; G h e n e a et al., 1982).

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association» 
1981 Septcinber 8 — 12, Bucharest, Romania.

2 Institute of Geology and Geophysics, str. Caransebeș 1, 78344 Bucharest, Romania.



154 I. ANDREESCU

The study of the Romanian fresh-water molluscan assemblages 
pointed out the possibility to outline three main stages in their evolution 
and succession.

The first stage coincides with the time interval formerly called Lower 
Romanian (Andreescu, 1972). It includes a fauna of unionids and 
viviparids relatively poor in new genera and species.

The second stage is marked by the outburst of the “Levantine 
fauna” of unionids and sculptured viviparids. The succession of different 
taxa is rapid, spectacular' occurrences and extinctions being recorded. 
The proliferation of fresh-water molluscan fauna occurs concurrently 
with the development and considerable spreading of Lower Villafranchian 
mammal fauna (Perrier-Etouaires type), unlike the previous stage in 
which the mammal faunas preserve numerous elements of the advanced 
Ruscinian fauna. In the Villafranchian, among the large mammals mention 
should be nrade of the appearance and spreading (in Europa) of Archidis- 
kodon rumanus, genus Equus, genus Bos ( = Leptobos), namely the group 
ELE (T o bien, 1970). Concurrently, among the small mammals the 
first appearance of genus Lemmus within the assemblage with Mimomys 
polonicus is recorded in Central and South Europe (C h a 1 i n e , 1977).

The third stage of evolution of the Romanian fresh-water molluscan 
faunas is eharacterized by the extinction of many genera and species of 
the previous stage concurrently with the appearance of new genera and 
species; however, one may say that on the whole the faunas become 
poorer. In this interval the boreal elements often alternate with the ter- 
mophile ones. At the same time in Europe, within the Middle Villafran
chian mammal faunas, several new species appear (Archidiskodon gr omori, 
Croizetoceros ramosus, Pliomys kretzoi, Mimomys rex, JI. pliocaenicus, 
etc.) beside Anancus anernensis, Equus stenonis, Dicerorhinus etruscus, 
Leptobos etruscus, etc. (Tobien, 1970 ; Ballesio et al., 1973 ; 
K o w a 1 s k i, 1973 ; C h a 1 i n e , 1977, etc.).

Succession of the Biozones

The three above-mentioned stages of evolution of the Romanian 
molluscan faunas mostly correspond to three biozones which may be 
regarded as superzones (Plate I).

Zone NSM10 — Viviparus bifareinatus ( A n d r e e s c u , 1978) is 
defined by the occurrence interval of index species, limited at the upper 
part by the development of sculptured unionids. The fossil assemblage 
of the zone is dominated by smooth-shelled unionids, dreissenes, carenate 
vivipars, melanopsides, neritines, etc. In the Buzău—Milcov area, in the 
eastern part of the Dacic Basin, in the lower part of the zone NSM10, species 
Prosodacnomya sturi sturi ( C o b .) is found, endured from zone NSM9.

Considering the succession of some marker taxa, zone NSM10 has 
been subdivided into two subzones :

NSMJoa — Jazkoa sturdzae
NSM10b — Psilunio sibiensis
Zone NSM10 has a wide spreading within the Paratethys Realm; 

it can be delimited both in the Pannonian Basin (V. bifarcinatus V. strie- 

Institutul Geological României



3 PLIO-PLEISTOCENE BIOCHRONOLOGY AND CHRONOSTRATIGRAPHY 155

turatus zones) and in the whole Dacic Basin. In the Euxinic Basin subzone 
NSM010il has its equivalent in the upper part of the Duab Formation. 
Subzone NSM10b is to be found, in the northern part of the Euxinic Basin, 
in the lower part of the Poratian ( = P. sibinensis — Potomida sandbergeri 
Zone) (N i k i f o r o v a et al., 1976).

Zone MSAIjn spans the tune interval corresponding to the Proțo- 
Villafranchian mammal faunas fromBerești and Mălușteni, equivalent with 
the upper part of the “Moldavian (Kuchurgan) Complex” in the south of 
the USSR and with the mammal deposits at Weze, Ivanovce, Csarnota, 
Wolfersheim, Perpignan, Sete, etc. in Central and Western Europe ( = zone 
MNij, M e i n , 1975) (Plate I).

Zone — Ruguri io lenticularis (Andreescu, 1978) corres- 
ponds to the interval during which, in the Paratethys, the sculptured 
unionids and the ornamented vivipares develop luxuriantly; beside them 
smooth unionids can also be observed. Most of the taxa of this zone have 
a range equal to that of zone NSMn. Other taxa, particularly represen- 
tatives of the genera Potomida, Psilunio, Cyclopotomida, some vivipars, 
etc., are also to be found in zone NSM10. Numerous species of unionids 
and vivipars proper to zone NSMn have a reduced range that allowed 
the separation of four subzones (Andreescu, 1979) (Plate I) :

NSMUa — Rytia brandzae
NSMnb — Pr istinunio pristinus
NSMnc — Rytia bielzi
NSMUd — Cuneopsidea iconomianus
Subzone NSMUa corresponds to Viviparus nothus Zone and possibly 

to the lower part of V. sturi Zone in the Pannonian Basin and to Bugunio 
lenticularis (partim) Zone in the Euxino-Caspian Realm, located in the 
upper part of the Lower Poratian (N i k i f o r o v a et al., 1976 ; An dr e- 
eseu, 1979).

In the Pannonian Basin the equivalent of subzone NSMllb is repre
sented by the middle part, possibly the upper part too, of V. sturi-V. orna- 
tus Zone. In the Euxinic Basin subzone NSMnb characterizes the upper 
part of the Poratian; it lies between R. lenticularis and R. bielzi zones 
(T c h e p a 1 y g a, 1972 ; N i k i f o r o v a et al., 1976).

Subzone NSMUc is characterized by the scarcity of species found in 
the previous subzones, the appearance of new species or the predominance 
of taxa with a previous reduced frequency (Andreescu, 1981; 
Andreescu et al., 1981). The faunal assemblage of subzone NSM11C 
points to a possible correlation with the lower part of Viviparus hoernesi 
Zone, eventually with the final part of V. sturi-V. ornatus Zone in the 
Pannonian Basin and B. bielzi Zone in the Euxino-Caspian Realm.

Subzone j!jrSMnd marks the time-interval in which most species 
of unionids and viviparids, typical of the former subzones, occur sporadic- 
ally or become extinct. It is to be mentioned that even the zone marker 
species (R. lenticularis ) is recorded only in plaees. On the other hand the 
representatives of boreal unionids of the Unio group occur more frequently. 
The same process of extinction affects most of the sculptured viviparids.

On the whole, zone NSMU can be regarded as an equivalent of 
the R. lenticularis 4- R. bielzi 4- Cuneopsidea sudovskii zones separated

<- M Institutul Geologic al României
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156 I. ANDREESCU 4

bvTchepalvg a (1972) within the Upper Pliocene unionid fauna in 
the USSR.

In the interval of zone NSMn. in different areas of the Dacic Basin, 
fossil mammal remains have been recorded from the Cîndești Formation. 
The best known mammal faunas are those from Tulucești and Cernătești, 
which have been correlated (S a m s o n, R ă d u 1 e s c u, 1973 ; S a m - 
son, 1976) with the Upper “Moldavian Complex” in the south of the 
USSR, corresponding to the Vialette faunas, reeently redated at 3.2 — 
— 2.6 m.y. (=Lower Villafranchian) (B a n d e t et al., 1978). Conse- 
quently one may admit the equivalence of zone NSMn with zone MN1& 
(M e i n, 1975, 1979). within which the start of the Mimomys polonicul 
— M. pliocaenicus phyletic-hne is recorded simultaneously with the 
beginning of the Villafranchian (C h a 1 in e, 1977) (Plate I).

Zone NSM12 — Ebersininaia milcovensis-Rugunio riphaei (A n d r e- 
escu, 1978) is defined by the occurrence of the two marker species: 
the former prevails in the lower part and the latter—in the upper part. 
The successions of molluscan assemblages allowed the separation of four 
subzones (A n d r e e seu, 1978,1979) within the zone NSM12 (Table 1):

NSM12a — Ebersininaia milcovensis-Viviparus tnrritus
NSMl2b — Ebersininaia geometnica-Bogatschetia pretamanensis
NSM12c — Unio knjalnicensis
NSM12d — Rugunio riphaei-Bogatschevia tamanensis
Subzone NSM12a has its equivalent in the Cistopol, Simbughino- 

horizons ( =Anodonta rustavellii Zone) of the Lower Akchagylian (Upper 
part)— Middle Akchagylian (lower part) ( N i k i f o r o v a et al., 1976 ; 
I a h i m o v i c i et al., 1977 ; A n d r e e s c u, 1979).

To a large extent (îprobably entirely) subzone NSMj2I, correlates- 
with E. geometrica Zone (= Sultanaevo Complex) of the Middle Akcha
gylian ( = Akkuleaevo Horizon) in the Euxino-Caspian Realm (N i k i- 
for o va et al., 1976). At present it is difficult to correlate subzone 
NSM12i) with a certain zone of the “Paludina Beds” in the Pannonian Basin. 
However, a comparison with the terminal part of the Viviparus hoernesi 
Zone and the lower part of the V. zelebori Zone is not out of question.

Subzone NSM12e (T c h e p a 1 y g a , 1972) is defined by the interval 
during which the faunal assemblages become poorer as compared to 
the former subzone, pointing out the covering of a period with a cold 
climate. The assemblage is dominated by boreal unionids (Unio kujalni- 
censis Mang., Unio sp.), smooth vivipars (Viviparus subconcinnus, 
V. fasciatus), as well as small gastropoda of the genera Fagotia, Fitho- 
glyphus, Melanopsis, Theodoxus, etc.

The abundance of specimens of U. kvjalnicensis, beside the occur
rence of species Dolomys milleri ( = Slatinaj level, Feru et al., 1978) 
roade it possible to equate subzone NSM12c to U. kujalnicensis Zone 
(= Krijanovka Complex, upper part =Liventzovka Lower Horizon = 
= lower part of the Haprovian Complex) of the Kujalnik at Odessa 

( = Upper Akchagylian) (Nikiforova et al., 1976 ; F e r u et al. 
1979 ; Andreescu et al., 1981).

Subzone NSM12d corresponds to the occurrence interval of the index 
species, limited at the upper part by the faunal assemblage of zone QMV

JA Institutul Geologic al României
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The interval corresponding to zone NSM12 overiaps the interval 
including the species Archidislcodon gr omori, mostly corresponding to the 
Haprovian Complex in the south of the USSB (=Upper Akchagylian) 
and Middle Villafranchian in Central and South-West Europe (Beremend5, 
St. Vallier, Le Coupet, etc.) ( = zone MN17 part., Mimomys pliocaenicus) 
(M e i n, 1975, 1979 ; F e r u et al., 1978. 1979) (Plate I).

Zone QM^ — Unio avscheronicus ( T c h e p a 1 y g a, in Niki- 
foro va et al., 1976) is cîefined by the occurrence interval of the index 
species limited at the upper part by the occurrence of the species Bogat- 
scheria sturi.

The faunal assemblage, dominated by reofile (Unio pictorum type) 
and stagnofile (Euphrata type) boreal unionids, indicates a severe cooling 
of the climate, possibly corresponding to the Donau glaciation. The mol
luscan assemblage allows the correlation of zone QM, with the Domash- 
kino Complex (Lower Apsheronian) as well as with the mammal Odes- 
san Complex, lately considered in the base of the Pleistocene (Niki- 
f o r o v a et al., 1976).

Zone — Bogatschevia sturi (T c h e p a 1 y g a, 1972) corres
ponds to the occurrence interval of the index species which, in the Dacic 
Basin, in the Euxino-Caspian Bealm and in the Pannonian Basin seems 
to have a limited range (about 1.57 — 1.3 m.y.). Meanwhile, in the Dacic 
Basin, the upper limit of the zone has not been established yet.

Magnetostratigraphy

At the stratotype of the Dacian and Eomanian stages, on the Slănicu 
de Buzău Valley, village of Beceni, Buzău District, the boundary between 
the two mentioned stages coincides with the limit between zone NSM9 
and NSM10; it is situated at the level of normal polarity Cochiti event 
(3.7 — 3.8 m.y.) of the Gilbert paleomagnetic epoch (Andree seu, 
1979 ; G h e n e a, et al., 1982) (Plates I, II).

In the section on Slănicu de Buzău Valley, the boundary between 
zones NSMjo and NSMn coincides with the Gilbert-Gauss limit (3.32 m.y.) 
(Tables 1, 2). At Podari (Jiu Valley) subzones KSMlla and NSMUb are 
situated in the lower part of the Gauss epoch (Plate II). For both subzones 
a time spân of eca 0.3 m.y. can be estimated.

In the type section of the Eomanian the base of subzone NSMU(1 
coincides with the Kaena event of the Gauss epoch (cea 2.8 — 2.9 m.y.). 
(Plate II). (A ndreescu, 1979 ; Ghenea et al., 1982). By extrapo- 
îation it may be inferred that subzone NSMnc might approximately 
correspond to the Mammoth event and to the normal polarity interval 
prior to the Kaena event (cca 0.15 — 0.18 m.y. from the Gauss epoch).

In the Slatina and Milcovu din Vale (Olt Valley) sections subzone 
NSM12a is located in an interval of normal polarity which, by correlation 
with the Simbughino Complex (Iahimovici et al., 1977), might 
correspond to the upper part of the Gauss epoch ; therefore, the beginning 
of zone NSM12 may be estimated at about 2.6 — 2.7 m.y. (A ndreescu 
et al., 1981) (Plates I, II). Subzones NSM12b_d are found in the lower
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part of the Matuyama epoch of reversed polarity. It is possible that the 
Beunion events (normal polarity), which have not been pointed ont in 
the Slatina section, might correspond to a sedimentary gap in the base 
of subzone NSM12d (Table 2). SubzoneNSM 12d, by analogy with its equi- 
valent in the Upper Akchagylian ( N i k i f o r o v a et al., 1976), begins 
at about 2.0 m.y., and zone QMX in the base of the Apsheronian corresponds 
to the Olduvai event (cca 1.8 — 1.6 m.y.) of the Matuyama epoch (A n - 
d r e e s c n et al., 1981) (Plate II).

Chronostratigraphy

The Bomanian has been previously (A n d r e e s c u, 1972) subdi- 
vided into two parts: the Lower Bomanian — corresponding to the 
“beds with smooth unionids” — and the Upper Bomanian — including 
the “beds with sculptured unionids”-

Considering the evolution of different groups of organisms (mollusca, 
mammals, etc.) on the oue hand, and the evolution of the sedimentary 
basin, on the other hand, we have subdivided subsequently the Bomanian 
into three substages (Andreescu, 1979, 1981; Andreescu, 
et al., 1981) (Plate I).

The Lower Bomanian maintains the same sense as defined in 1972, 
corresponding now to zone NSM10. As the classic area of formations deve- 
lopment and of fauna occurrence, on the basis of which the substage has 
been delimited, is found at the Bomanian stratotype, we have proposed 
(Andreescu, 1979) the name of Siensian (from the Daco-Getic 
tribes of the Siens, who lived in the East Carpathians Bend Zone) for 
the Lower Bomanian.

Taking into account the mammal faunas of Berești, Mălușteni, 
Kuchurgan, etc. there results that the Siensian substage corresponds to 
the lower part of the Moldavian Complex (zone MN15; M e i n, 1975, 1979), 
belonging to the Upper Euscinian (= “Proto-Villafranchian” auct.) 
(Plate I).

The Middle Bomanian is defined by the interval of maximum pro- 
liferation of the “Levantine fauna” of sculptured unionids and ornamented 
viviparids, within which the occurrence of zone NSMU is pointed out.

The most representative deposits yielding the unionid fauna of 
zone NSMn, are to be found in the west of the Dacic Basin, the Jiu hydro- 
graphic basin, at Bucovăț, Podari, Crețești, Bîlta, etc., in the outskirts of 
Craiova. Consequently, we have proposed the name of Pelendavian (from 
the Dacic town Pelendava situated in this region) for the Middle Bomanian 
substage (Andreescu, 1979).

In the Euxino-Caspian Bealm, the Middle Bomanian roughly cor- 
esponds to the Poration (Lower Akchagylian) and in the South-West 

European Bealm it is mostly equivalent to the Lower Villafranchian 
(Plate I).

The Upper Bomanian (for which the name Wallachian was pro
posed in 1979) is characterized by faunal assemblages clearly differen- 
tiated from those of the Middle Bomanian. We may say that, at this 
level, the fresh-water molluscan faunas point to significant Euxino- 
Caspian affinities, unlike those of the Middle and Lower Bomanian

KM Institutul Geologic al României
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which are found mostly in the Pannonian Basin. From the climate point 
of view, the Wallachian is eharacterized by important oscillations, when 
the cold intervals alternate with the warmer ones (Plate I).

We have mentioned that the lower boundary of the Romanian is situ- 
ated at cca 3.7—3.8 m.y. and the upper boundary, corresponding to the 
limit between zones NSM12 and QMj (Pliocene/Pieistocene boundary 
in the present acceptance), coincides with the Olduvai event (1.6 — 1.8 
m.y.). Consequently the Romanian spans an interval of cca 20. m.y., out 
of which cea 0.5 m.y. belong to the Siensian, 0.7 m.y. to the Pelendavian, 
and 0.8 m.y. to the Wallachian.
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QUESTIONS

K r s t i c . Where from did you take the paleornagnetic samples — from outcrops or from 
boreholes ?

Atisiver > AII the samples were taken from outcrops.
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SUCCESSION DES MAMMIFÎ1RES PLIO-PLFiSTOCFNES 
DANS LE BASSIN DACIQUE (ROUMANIE)1

PAR

MIRCEA ULPIU FERU \ CONSTANTIN RĂDULESCU 3, PETRE SAMSON 3

Les recherches que les auteurs ont entreprises sur les formations 
fluvio-lacustres du Bassin Dacique depuis 1958, basdes autant sur des nids 
fossiliferes fouilles systdmatiquement que sur des pieces eparses dont la 
position stratigraphique a ete repdrde, permettent de fixer quelques 
moments importants dans le developpement des principaux ensembles de 
Mammiferes plio-pl&stocenes en Roumanie.

Des associations de gros Mammiferes ont ete signalees dans la moyen- 
ne valide de l’Olteț, ă Tetoiu (= Bugiulești) et ă Irimești (N e c r a s o v 
et al., 1961; 8 a m s on, E ă d u 1 e s c u, 1973), ainsi que dans la zone 
Craiova-Filiași (S cho vert et al., 1963) et dans l’interfluve Jiu-Motru 
(Feru et al., 1965). La connaissance des Micromammif eres est plus recente, 
des associations de Rongeurs et d’Insectivores etant mises en evidence 
premierement â Slatina, Cherleștii-Moșteni et Izvoru (Feru et al., 
1978), ensuite ă Podari, Milcovu din Vale et Drăgănești-Olt (Feru 
et al., 1979). Ajoutons qu’ă. Slatina, Milcovu din Vale et Izvoru, les recher- 
ches concernant les Mollusques associds aux Mammiferes, ainsi que les 
datations paldomagndtiques ont apportd des preeisions complementaires 
(Andreesco et al., 1981).

D’une maniere gdnerale, nous avons choisi pour caractdriser chaque 
association de Mammiferes une localite type — la plus riche en especes 
significatives — â laquelle nous avons reuni les decouvertes equivalentes 
de la meme zone (figurej. Les principales correlations que nous avons 
etablies (tableau) se rapportent aux schemas de l’Union Sovietique 
(N i k i f o r o v a et al., 1976 ; T eh 6p al y ga, 1980) des Pays Bas 
(Zagwijn, 1974), de la France (Heintz, 1970), de l’Italie (A m - 
brosetti et al., 1972; Az zar o li, 1977) et du Ndogene mediter- 
raneen (M ein, 1975).

1 Note prăsentie au 126me Congris de l’Association Geologique Carpatho-Balkanique, 
8 — 13 septembre 1981, Bucarest, Roumanie.

2 Entreprise geologique de Prospections, Caransebeș 1, Bucarest.
3 Institut de Speologie “Emile Racovitza”, Bucarest.

11 — C. 50

Institutul Geologic al României



162 M. U. FERU et al. 2

Ca
rte

 d
es

 g
ise

m
en

tsl
os

sil
iff

er
es

 d
u 

Ba
ss

in
 D

ac
iq

ue
; 1

, C
ov

rig
i; 

2,
 M

ăt
ăs

ar
i-B

ră
de

ț.;
 3

, Gr
oș

er
ea

 ; 4,
 Co

ste
ști

; 5, 
Pi

sc
ur

ile
; 

6,
 Să

ul
eș

ti;
 7, 

Ce
rn

ăt
eș

ti;
 8,

 Va
le

a M
ui

er
ii;

 9, A
m

ăr
ăș

ti;
 10, 

Fr
at

oș
tiț

a; 11
, M

ăi
ag

(=
 V

al
ea

 Bo
ul

ui
); 1

2,
 Urd

a de
 

Su
s ;

 13
, P

od
ar

i; 1
4,

 Sl
at

in
a-

1; 
15

, M
ilc

ov
u-

1 ;
 16, 

Fr
ăț

eș
ti-

1;
 17, 

Sl
at

in
a-

2; 1
8,

 Che
rle

ști
i-M

oș
te

ni
; 19, 

Sl
at

in
a-

3 
: 

20
. Te

to
iu

-1
; 21

, Țe
to

iq
-2

; 22
, Iri

m
eș

ti;
 23

, M
ilc

ov
u-

2;
 24

, Izv
or

u-
1 ;

 25
, D

ră
gă

nc
ști

-O
lt;

 26
, Fr

ăt
eș

ti-
2 (P

ru
nd

u)
;

?7
, Ii

țv
or

iț-
2 ;

 28
, T

et
oi

u-
3 

; 29
, F

ră
te

ști
-3

 (s
,s,

),



3 MAMMIFERES PLIO-PLEISTOCENES DANS LE BASSIN DACIQUE 163

Faune de Covrigi (pârtie inferieure de l’horizon sablo-graveleux si- 
tue entre les couches XII et XV de charbon): Anancus arvernensis, Diceror
liinus cf. jeanvireti, D. cf. etruscus, Metacervocerus pardinensis.

Autres gisements — Faune de Groșerea (meme horizon) : Zygolopho- 
don borsoni, Anancus arvernensis, Dicerorliinus cf. jeanvireti, Equus cf. 
simionescui, Metacervocerus pardinensis, Cervus cf. perrieri.

Equivalents (Depression de Brașov) — Faune de Iarăș-2 : Dice- 
rorhinus cf. jeanvireti, D. cf. etruscus, Cervus sp. (taille grande). — Faune 
de Ilicni: Anancus arvernensis, Tapirus arvernensis, Dicerorliinus cf. 
jeanvireti, Cervus sp. (taille petite), Gazella sp., Ursus minimus, Hystrix 
cf. refossa, Castor sp.

Paleomagnetisme: normal ă Iarăș-2, epoque de Gauss avant l’eve- 
nement de Kaena (G h e n e a et al., 1981).

Caracteristiques de la faune: association de deux Mastodontes; 
Elephant absent; deux formes du genre Dicerorliinus de taille differente; 
Cervides archaîques; Equide monodactyle primitif.

Correlations : sommet de l’horizon kagoulien du complexe faunique 
moldave, pârtie superieure de la zone des Etouaires ( ~ 3 MA), Triversa, 
zone MX 16.

Faune de Cernătești (pârtie moyenne de l’horizon sablo-graveleux 
identifie ă l’horizon moyen du “Levantin”) : Zygolophodon borsoni, Anan
cus arvernensis, aArchidiskodon" rumanus, Dicerorliinus cf. jeanvireti, 
D. cf. etruscus, Metacervocerus pardinensis.

Autres gisements — Faune de Podari (pârtie sommitale de l’horizon 
moyen, sablo-graveleux du “Levantin”) : Desmana kormosi, Trogonthe- 
rium sp. (taille petite), Pliomys hungaricus, Dolomys milleri (archaique).

Paleomagnetisme: normal, epoque de Gauss (determination par 
V. M. T r o u b i k h i n e, communiquee par A. L. T c h e p a 1 y g a).

Equivalents (Moldavie du sud)—Faune de Tulueești: Z. borsoni, 
A. arvernensis, “Archidiskodori" rumanus, Allohippus major euxinicus, 
Paracamelus alutensis, Cervus cf. perrieri.

Caracteristiques de la faune : apparition d’un Elephant tres primi
tif (“A”.rumanus) ; Chevaux stenoniens de tres forte taille; Dolomys du 
groupe milleri archaique.

Correlations : complexe faunique skortselskien (= Poratien superieur) 
(Alexeeva, 1977), Montopoli ou l’Eiephant, assimiie ă A. gromovi, 
represente une forme plus primitive.

Les faunes de type Covrigi et Cernătești se rangent dans le Romanien 
moyen.

Faune de Slatina-1 (couche 14, argilo-limoneuse) : Desmana kormosi, 
Apodemus sp., Dolomys milleri ssp., Mimomys minor.

Paleomagnetisme : inverse, debut de l’epoque de Matuyama.
Caracteristiques de la faune : dominance de Dolomys dont le degre 

d'evolution est nettement plus avance qu’ă Podari.
Correlations : horizon kryjanovkien du complexe faunique khapro- 

vien, pârtie moyenne du Pr6tiglien, moitie inferieure de la zone de 
St. Vallier et de la zone MX 17.

Institutul Geological României
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Faune de Milcovu-1 (coupe de Milcovu din Vale, couche 3, sablo- 
limoneuse) : Trogontherium sp. (taille petite), Dolomys milleri ssp., Mimo
mys cf. minor. Bien que les raceords stratigraphiques placent le niveau de 
Milcovu-1 au-dessous de celui de Slatina-1, nous n’avons pas sdpare les 
deux faunes, etant donne leurs etroites affinites; les Mollusques associes, 
caracteristiques de l’horizon tchistopolien situent le niveau de Milcovu-1 
anterieurement â l’horizon kryjanovkien.

Faune de Slatina-2 (couche 17, sablo-graveleuse, ravinante): Des
mana nehringi, Talpa fossilis, Beremendia fissidens, Leporide cf. Hypolagus 
brachygnathus, Apodemus sp., Dolomys milleri milleri, Mimomys minor, 
Eucladoceros sp. et tres probablement Archidiskodon gromovi.

Paieomagnetisme: inverse, epoque de Matuyama.
Autres gisements — Faune de Cherleștii-Moșteni (couche 3, argi- 

leuse) : Desmana nehringi, Trogontherium sp. (taille petite), Allaetaga 
ucrainica, Apodemus sp., Dolomys milleri milleri, Borsodia sp., Mimomys 
gr. polonicus-pliocaenicus, M. minor. La position stratigraphique et la 
faune situent le gisement de Cherleștii-Moșteni immediatement au-des
sus de celui de Slatina-2. — Faune de Frățești-1 (zone de Frățești-Giur
giu, horizon inferieur,sablo-graveleux) : l’association de Mammiferes, con- 
nue des la fin du siecle dernier, renferme ă cote de Anancus, un Eldphant 
proche, peut-etre, de A. gromovi; ainsi, la faune se rangerait preș de celle 
de Slatina-2.

Caracteristiques de la faune : diminution sensible de Dolomys qui 
est plus evolue que dans le niveau de Slatina-1; dominance du groupe 
Mimomys; presence de Desmana nehringi; apparition, ă Cherlești, de la 
lignee M. polonicus-pliocaenicus, de Borsodia et de Allaetaga indiquant le 
debut d’une premiere detdrioration climatique (continentalisation) enre- 
gistree par .les Mammiferes.

Correiations : horizon ferladanien du complexe faunique khapro- 
vien, phase fraîche du Tiglien, deuxieme moitie de la zone de St. Vallier 
(anterieurement ăSt. Georges-d’Aurac,datedel,92MA) etdela zoneMN" 17.

Les faunes comprises entre le niveau de Milcovu-1 et celui de Cher
lești se situent dans le Romanien superieur.

Faune de Slatina-3 (couche 37, sablo-limoneuse) : Trogontherium 
boisvilletti dacicum, Mimomys sp.

Paieomagnetisme: normal, evănement d’Olduvai (couches 37—40).
Autres gisements — Faune de Tetoiu-1 (vers la base de l’horizon 

inferieur â dominante sablo-limoneuse) : Archidiskodon meridionalis, Dice- 
rorhinus etruscus, Allohippus athanasiui, Eucladoceros sp., Mitilanotherium 
inexspectatum, Pliotragus ardeus, Nyctereutes megamastoides, Ursus etruscus, 
Homotherium crenatidens, Megantereon megantereon, Lynx issiodorensis, 
Beremendia cf. fissidens, Hystrix refossa, Castor plicidens, Trogontherium 
boisvilletti dacicum, Hypolagus brachygnathus, Paradolichopithecus geticus.

Caracteristiques de la faune : Archidiskodon meridionalis, seul; che- 
vaux stenoniens de grande taille; Cervides de type Eucladoceros; presence 
de Trogontherium. de taille moyenne, du Girafide Mitilanotherium et du 
Primate Paradolichopithecus geticus.

C Institutul Geologic al României 
\JGR/



5 MAMMIFERES PLIO-PLEISTOCENES DANS LE BASSIN DACIQUE 165

Correlations : debut de l’horizon domachkinien du complexe fauni- 
que odessan, fin du Tiglien, debut de la zone de Seneze (anterieurement 
au gisement type).

Limite Pliocene/Pleistocene — Des donnees convergentes, concer- 
nant les Mammiferes, les Mollusques et le paldomagn&âsme, indiquent, 
dans le profil de Slatina, la situation de la limite plio-pieistocene au niveau 
de Slatina-3 (Andreescu et al., 1981; Feru et al., 1978). La 
meme limite a ete tracee par Samson et E ă dul es cu (1973) â la 
base de Tetoiu-1, ce qui vient d’etre renforce par les resultats obtenus ă 
Slatina.

Faune de Tetoiu-2/Irimești (vers le milieu de l’horizon moyen â 
dominante sablo-graveleuse); Archidiskodon meridionalis, Dicerorhinus 
etruscus, Allohippus stenonis mitilanensis, Allohippus gr. major, Sus strozzi, 
Mitilanotherium inexspectatum, Eucladoceros sp., Allocaenelaphus sp., Cervus 
nesti, Praealces gallicus, Megalovis latifrons, Leptobos sp., Caniș etruscus, 
Pachycrocuta brevirostris, Castor plicidens, Trogontherium boisvilletti 
boisvilletti.

Autres gisements — Faune de Milcovu-2 (coupe de Milcovu din 
Vale/Olt, couches 26—29, sablo-graveleuses): A. meridionalis, Paracamelus 
alutensis. — Faune de Izvoru-1 (couche 1, sablo-graveleuse) : A. meridio
nalis. Allocaenelaphus sp. — Faune de Frătești-2 (Prundu, horizon moyen 
sablo-graveleux): A.meridionalis, Praealees gallicus. — Faune de Drăgă- 
nești—Olt (couche 2, sablo-graveleuse): JDesmana gr. nehringi, Trogon
therium sp., Allactaga sp., Parapodemus sp., Mimomys pliocaenicus, M. 
cf. coelodus, AI. reidi, 3f. newtoni, Clethrionomys kretzoii, Borsodia cf. 
lagurodontoides. II est difficile de preciser la position chronologique de la 
faune de Drâgănești par rapport aux niveaux de Tetoiu-1 et de Tetoiu-2 ; 
tres probablement, elle est plus proche du second.

C’aracteristiques de la faune : association de deux Equides stenoniens, 
de taille diferente; apparition de Trogontherium. de taille grande, de 
Praealces, de Megalovis et des Megacerins primitifs du groupe Allocaen
elaphus ; ces dernieres especes ainsi que Paracamelus, Allactaga, Borsodia, 
Clethrionomys lîretzoii, Mimomys newtoni et la frequenee accrue de 
M. pliocaenicus indiquent une deterioration climatique.

Correlations : pârtie superieure de l’horizon domachkinien du com
plexe faunique odessan, debut de l’Eburonien, zone de Seneze (la localite 
type), Tasso et Casa Frata.

Faune de Izvoru-2 (couche 9, limono-sableuse) : JDesmana nehringi, 
Petenyia hungarica, Beremendia fissidens, Leporide cf. Bypolagus brachyg- 
nathus, Citellus primigenius, Trogontherium boisvilletti boisvilletti, Borsodia 
cf. hungarica, Mimomys gr. reidi-pusillus, M. coelodus, M. pitymyoides, 
Kislangia rex.

Caracteristiques de la faune : Insectivores plus nombreux; presence 
de Citellus, M. pitymyoides et Kislangia; l’ensemble suggere une ameiio- 
ration du climat.

Correlations : debut de l’horizon bochernitsien du complexe fauni
que odessan, phase plus chaude de l’Eburonien (anterieurement ă Brielle), 
sommet de la zone de Seneze.
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Faune de Tetoiu-3 (horizon superieur ă dominante graveleuse) : 
Archidiskodon meridionalis ssp. (dvohie), “Allohippus” cf. suessenbornen- 
sis, “A”. cf. marxi, Equus aluticus, Soergelia cf. elisabethae, Bison cf. 
schoetensacki, Trogontherium boisvilletti boisvilletti.

Equivalents (Depression de Brașov) — Faune de Rotbav-Silvestru 
(horizon sablo-graveleux inferieur) : A. meridionalis, Dicerorhinus etruscus, 
“AUohippus” cf. suessenbornensis, “A” cf. marxi, 11 A". cf. altidens, Equus 
aluticus, Allocaenelaphus arambourgi.

Caract6ristiques de la faune : presence de formes evoluees du groupe 
“Allohippus”, de E. aluticus et de A. arambourgi; l’association indique 
une ddtdrioration climatique.

Correlations: horizon kairien du complexe faunique tamanien, 
dpisode plus frais du Waalien (B).

Les faunes de Tetoiu-1 (Slatina-3) â Tetoiu-3 representent trois 
phases successives dans le P16istocene inferieur.

Faune de Frătești-3 (Frățești s.s.) (horizon superieur sablo-grave
leux) : Archidiskodon meridionalis (6volue), Praemegaceros verticornis.

Caract^ristiques de la faune : prăsence de P. verticornis; forme 
6volude de A. meridionalis.

Corrdlations : horizon mikhaîlovkien du complexe faunique tiras- 
polien, d6but du “Complexe Cromdrien”.

La faune de Frătești-3 s’inscrit dans la pârtie inferieure du Pleis- 
tocene moyen.

En guise de conclusion, nous devons relever que deux notions, celles 
de “couches de Cîndești” et “couches de Frățești”, sans etre formuldes 
explicitement, sont restees sous-entendues ă notre expos6. L’espace ne 
nous permet pas d’entrer dans les details de ce probleme; d’ailleurs nous 
les avons discutds r^cemment (F er u et al., 1979). Rappelons, toutefois, 
que les faunes se situant entre les niveaux de Covrigi et de Cherleștii- 
Moșteni ou meme de Milcovu-2 proviendraient des sediments attribues 
gendralcment aux “couches de Cîndești” et que les associations comprises 
entre les horizons de Tetoiu-1 et de Frătești-3 appartiendraient plutot 
aux „couches de Frățești”. Mais, il est dvident, qu’ă partir au moins du 
Romanien moyen, des niveaux chronologiquement equivalents se trou- 
vent aussi bien dans Pune que dans l’autre des deux formations; ainsi, 
“couches de Cîndești” et “couches de Frățești” ne representeraient — 
quand elles auront une definition lithologique adequate — que tout au 
plus deux facies diffărents d’un meme processus de remblaiement du Bassin 
Dacique. Et, ă la fin, mentionnons que des decouvertes recentes, faites 
prâs du Danube, ă Ciuperceni (T e r z e a, B o r o n e a n ț, 1979) — donc 
dans le domaine des “couches de Frățești” — laissent entrevoir un niveau 
plus ancien encore, proche de celui de Mălușteni-Berești, ce qui vient de 
renforcer nos vues antdrieures.
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REPRESENTATIVES OF THE GENUS BORELIS 
IN THE BADENIAN AND LOWER SARMATIAN OF YUGOSLAVIA-

by

NADEZDA GAGIC 2

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 September 8 — 13, Bucharest, Romania.

2 Geological Institute, Beograd, Yugoslavia.

The localities where genus Borelis occurs in the Badenian and Sar- 
matian of Yugoslavia, and of some neighbouring conntries of the Central 
and Eastern Paratethys, are outlined in the present paper.

Representatives of the genus Borelis, generally and mostly the 
species Borelis melo (F i c h t ., M o 11), are frequently encountered in 
the Badenian (auct. “Tortonian”) of Yugoslavia, especially in Serbia 
where these sediments are quite widespread. They are contained in limes
tone, mari, marly clay and sand, subordinately in sand of oolitic habitus.

The “Tortonian” formations are referred to in this paper as the 
Badenian, based on the results and conclusions of the Working Group 
for the Paratethys of the Regional Committee on Mediterranean Neogene 
Stratigraphy, andProjectNo. 25 of the International Geological Correla
tion Programme.

Borelis melo and Borelis cf. haueri are found in western Serbia in 
the Korenite-Jadar Basin (Petrovid, 1963/67; GagiC, 1965), 
in Lajtovac Limestone of Middle and Upper Badenian (loc. 1), in Kocel- 
jevo environs, in boreholes to a depth of some thirty metres; represen
tatives of Borelis melo (G a g i 6, 1977 ; loc. 2) are encountered in marly 
clay in Ammonia beccarii zones of the Upper Badenian.

On the territory of Beograd, the species Borelis melo is found, accor- 
ding to S p a j i c and Dzodzo-Tomid (1973), in sandy clay of 
boreholes at Veliki Mokri Lug (91.4 m), Kumodraz (146 — 149 m, toge- 
ther with B. haueri), and Leătani (195 — 201 m), and in reef limestone 
with Lithothamniwm below Kalemegdan, all in Bolivina dilatata Zone 
of the Upper Badenian, while the species Borelis haueri is identified in the 
same limestone of borehole B-19/74 (35 — 48 m) in the Railwaymen 
Hospital, Beograd (Gagid, 1974; loc. 3).

South of Beograd, representatives of Borelis melo are found in sandy 
clay of borehole B-l/73 (191 — 211 m; Gagic, 1973), north of the 
village ofVencane; based on microfossil community with large Elphidium 
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and Cibicides (Heterolepa), these correspond to upper Badenian forma
tions (loc. 4).

In the province of Vojvodina, Borelis melo is found in carbonate 
sediments (limestone and marly sandstone) and clay in the Upper Bade
nian, (Ammonia beccarii Zone) recorded in deep boreholes AI a r k o v i c, 
1956—1981 ; G a g i <5, 1959 ; Bo-18 at depth interval 1241 — 1247 ; loc. 5).

D £ o d & o mentions (1964) Borelis melo from marly clay with 
Planulina wuellestorfi (Schw.) near Golubac (loc. 6), eastern Serbia, 
from sandy clay of Bulimina-Bolivina Zone of the Upper Badenian near 
Stubik and Sarkamen (same author, 1959 and 1979 ; loc. 7), and from 
the Jagnjilski Potok (same author, 1963). This species is also encountered 
in clay belonging to lower lagenid zone, the zone known in the Lower 
Badenian Vienna Basin, in borehole B-25/63 (22 — 24 m) at Vrăka Cuka 
(P o p o v i 6 and Gagic, 1969 ; loc. 8); it is very abundant in highly 
marly clay of the upper lagenid zone in Bracevacka Reka (Gagic, 
1971; loc. 9). It is encountered in argillaceous-arenaceous sediments 
of the Slatina Basin in the Ammonia beccarii Zone (G a g i 6, in P o p o - 
v i c, 1968 ; loc. 10).

The species Borelis melo is found in northern Bosnia (Muldini- 
M amuz i d, 1955) in mari from borehole Ravna Treănja 1 (521 — 642m), 
north of Tuzla (loc. 11), corresponding to the upper lagenid zone of the 
type Badenian.. Abundant Borelis melo is mentioned (ĂI. E r e m i j a , 
1970 ; loc. 12) in the Ammonia beccarii Zone in Upper Badenian marly 
sandstone of the Prnjavor Basin. Also in Bosnia, it is identified in sedi
ments of northeastern slopes of Kozara, in sandy clays and clay-calcareous 
sandstones of the same zone (P e t r o v i 6, 1969).

Only individual specimens of Borelis melo have been found in Upper 
Badenian sediments of Croația and Slovenia according to oral communi- 
cation of M u 1 d i n i - M a in u z i c (1981) and Eijavec (1981).

This is a short survey of the localities where the genus Borelis 
was recorded in Yugoslavia (Fig. 1), in Middle Miocene (Badenian) sedi
ments, not covering all data of the Geozavod Documentation Fund, but 
sufficient to illustrate the occurrence of the mentioned species, particu- 
larly on the territory of Serbia.

Studying Miocene marine microfossil associations I have come upon 
some new data concerning the range of the Borelis melo.

More than ten years ago I noted a frequent occurrence of Borelis 
melo in some sections near Beograd and in Pomoravlje in Lower Sarma- 
tian (Volhynian) limestones, marly clay and sand, in Elphidium anto- 
ninum Zone, or its equivalent zone with small forms of Elphidium macel- 
lum and Elphidium crispum. It was a new knowledge of this species’ 
vertical distribution in the Paratethys.

The frequent occurrence was not of individual specimens, though 
it also was possible, but of an abundance of individuals in a microfossil 
association, both adult and juvenile ones. It took time, however, for this 
species occurrence in Lower Sarmatian sediments to be accepted as a true 
range of Borelis melo and recognized, instead of being associated with 
resedimentation from Badenian sediments.
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Besides, a large number of specimens had to be found in the lower
most Lower Sarmatian, inElphidium reginum Zone, what was also obtain- 
ed in marly clay of borehole BM-1/74 (Zabrdje, 150 m ; loc. 13) and limes- 
tone of Duboki Potok (east of loc. 13), in Pomoravlje. They were iden
tified in limestones on the territory of Beograd (G a g i d, 1974, boreholes ;

Fig. 1. — Schematic map of Borelis melo and B. haueri representative localities on the territory 
of Yugoslavia.

1, Badenian, loc. 1 — 12; 2, Lower Sarmatian, loc. 13 — 18 (only B. melo).

These discoveries documented to a certain point the range of this 
species in Lower Sarmatian brackish sea of the Pannonian Basin in Yugo
siavia, and called for a correlation with those in adjacent regions of the 
Paratethys, hence also the communication of the species within the Lower 
Sarmatian sea in general.

Borelis melo in upper Lower Sarmatian, in Elphidium antoninum 
Zone, on Beograd territory (loc. 15) is encountered in oolitic limestone at 
the depth interval roughly between 30 m (Svetozara Marcovida Street; 
Gagic, 1980) and 60 m (Kronstatska Street; D z o d z o , 1975).

Near Beograd, Borelis melo was found in the same zone, in the 
pseudo-oolitic limestone of the Seona Stream (Gagid, 1972; loc. 16) 
(Fig. 2) in the sandy limestone of the village of Slatina (same author;
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c
Fig. 2. — Borelis melo (F i c li t e 1 and Moli) from Seona Stream, loc. 16, Lower Sarmatian. 
a, wash-out speciinens, magn. + 21; b, equatorial section with visible postseptal canals. Magn. 

zX-ă2; c, d, axial sections, test slightly damaged. Magn. x 52.
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loc. 17) (Fig. 3), and in the most instructive section abunding with Borelis 
melo in banks and sides of the Miăljevac Stream, the village of Guberevac 
(Gagid, 1974; loc. 18) (Fig. 4).

Macrofaunal data and a general description of sediments in this 
section are given by S t e v a n o v i c, 1949.

Some small additions will be made in the list of microfossils from 
sediments in this stream in addition to the lithostratigraphic column 
(Plate). Microfossils encountered in bed 5 are Elphidium (d ’ O r b .), 
Elphidium crispum (L i n n e)—small fonns, Elphidium sp., Ammonia 
beccarii (L. ), Cytheridea hungarica Z a 1., Aurila mehesi (Z al.), Mio- 
cyprideis sarmatica (Z a 1.), Hemicyprideis cf. dacicus (H.), ; in bed 6 
prevail ostracods; Cytheridea hungarica, Aurila mehesi, ELemicyprideis 
cf. daeicus, Xestoleberis cf. lunaris E y bin a. Besides ostracods as in 
bed 6, occasional Xestoleberis is encountered in bed 7.

The Elphidium reginum Zone, i.e. basal Sarmatian, terminates with 
bed 12 which contains the last encountered representatives of Cytheridea 
hungarica. The first representatives of Aurila notata in bed 14 already belong 
to the lowermost upper zone of the Volhynian substage with Elphidium 
antoninum. Upward follows a set of beds, 14 through 24, which contam 
more or less Aurila notata; bed 15 includes minute miliolids, elphidiums, 
Halicoryne morelleti (Pok .); bed 16 has sparse Leptocythere plana 
(S c h n .), and bed 17 only Xestoleberis sp. Only rare Nonion and Elphi
dium are contained in bed 24.

The group of beds from 25 to 31 includes limestones, one of which 
(28) contains Borelis melo where it was first found in medium number.

Thus with beds 32 and 33 ends the accessible part of the section, 
on the left side of the Miăljevac Stream, and Sarmatian sediments conti
nue from bed 34 to the right side of the stream but nearly only in calca- 
Teous facies. Borelis melo is more frequent in bed 35 and is abundant 
in bed 37.

The next member upward in the section is an oolitic limestone (bed 
38) with algae and infrequent nubeculariids (adhesive forms), and a limes
tone with ostreae as the closing upper Lower Sarmatian bed.

The next 4.30 metres (bed 40) are lower Middle Sarmatian limestones 
with an abundance of peneroplids, and some olitic limestones.

Thus, following the lithological section, two quite big sets of strata 
could be separated.

The lower set of beds 1 — 12, which contam relatively abundant 
microfauna, represent the old littoral shallow-water region with clay-sand 
bottom.

A similar situation, with greater or smaller inflow of terrigenous 
constituents, and with higher or lower proportion of carbonate solution, 
when limestones (intercalations to thin beds) were fonned, may have 
prevailed until the formation of compact limestones (bed 30).

Limestone occurrence is frequent from this bed to the end of the 
section (bed 40), with the exception of bed 34. It begins with compact 
limestones, to be succeeded by sandy, oolitic, vuggy, chalky limestones. 
Occasionally, they have a reef character of form back reef shoal series or 
fore reef shoals. The same could be inferred by the microfaunal associations.
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e
Fig. 3. — Borelis melo ( F i c h t e 1, Moli) from sandy limestone of Slatina village, loc. 17, 

Lower Sarmatian.
a — c, axial and tangențial sections; figs. 1 (x 60) and 3 (x 52) details of fig. b (x 21); d, axial 
section, somewhat elongated fonn; Halicoryne morelleli ( P o k .), besides borelis. Magn. x 52 

e, axial and tangențial sections ; some forms slightly deformed. Magn. x 21.
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Fig. 4. — Borelis melo ( F i c h t e 1, Moli) from Lower Sarmatian sediments of Mijljevac 
Stream, Ioc. 18.

a — c, axial sections of specimens from bed 35. The older and stronger individuals mechanic- 
ally cover the younger ones preventing their growth, developing themselves. The phenomenon 
is possible among a multitude of specimens in a small area (fig. b) Magn. x 52 ; d, axial section 

bed 28. Magn. x 65.
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Oolitic limestones contain in the nuclei some of terrigene components 
in addition to microfauna and algal fragments. They are formed along the 
coast line exposed to high waves, i.e. in the high-energy zone; the oolites 
are large-developed, in places deformed, when the salinity increased 
probably to as much as 25°/00.

In view of present knowledge of the environment in which represen
tatives of Borelis have lived, as stenohaline forms in shallow-water regions 
of warm seas, with the prevailling temperatures from 25° to 30°, in mobile, 
clear water rich in oxygen, bivalent calcium and magnesium, at normal 
or higher salinity rate of 35 — 50 %0 some new Information is contributed 
concerning the Sarmatian Sea.

Recently some new information is obtained about Peneroplid repre
sentatives from the lower Middle Sarmatian of Ukraina, Moldavia and 
Yugoslavia (Serbia) which will be briefly commented upon.

If an abundance of peneroplids was recognized in lower Middle 
Sarmatian on the territory of Serbia (Gagic, 1974), knowing that 
they live only in sea basins of normal or nearly normal salinity rate as 
it was the case during the Eocene, Middle Miocene, Maeotian or at the 
present time in the Mediterranean Sea, then their presence in Yugoslavia 
and in south Ukraina and S.S.R. Moldavia (Didkovskiy, 1959) 
during Sarmatian is a new knowledge of the peneroplid occurrence. They 
eould have adapted, though stenohaline forms, to the new conditions 
of much lower salinity and thereby prove their ecological validity.

Using the eriterion of lower salinity (probable to 2O°/oo) and not high 
temperature (also not higher than 20°), representatives of Borelis melo 
should also perhaps be accepted as possible indicators of ecological vali
dity, in which case their correlation in the areas of both Paratethyses 
during the Lower Sarmatian eould be very instructive.

It also should be supposed that Peneroplis and Borelis faunas in 
the Sarmatian Sea might have indicated a possible intermittent communi- 
cation between this and open sea. However, we know today that they 
are not typical representatives of the discovered sea basins, but are impor
tant for their wide ecological validity. Besides, the association of Sarma
tian microfossils does not include members of open sea basin.

I should emphasize that, aceording to the Sarmatian subdivision 
in the areas of the Central Paratethys (J i r i 6 e k, 1972), beds 1 — 12 in 
the considered section correspond to Lower Sarmatian sensu stricto (“a”), 
beds 13 — 39 to the Middle Sarmatian sensu stricto (“b” + “c”), and bed 
40 to the Upper Sarmatian sensu stricto (“d”).

However, I take that beds of this section can be separated, by the 
similarity of their microfossils associations those of the Volhynian and 
Bessarabian in south Ukraina and Moldavia, as the Lower Sarmatian 
and lower Middle Sarmatian.

A brief reference will be made to some of the published data concern
ing the occurrence of Borelis species in Middle Miocene sediments of 
neighbouring countries as schematically represented in Fig. 5 which is 
copied from the article by B i g n o t et Guernet (1976).

It is mentioned in Hungary in Bulimina and Spiroplectammina 
horizons of the Upper Badenian in boreholes Vilyvitânjy 6 (60 — 62 m),
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Fuzerhajata 2 (715 — 716 m) according to I. L. Koreczne (1973; 
loc. V), and the Lower Badenian Lajtovac Limestone on Mecsek Mountains 
(same author, 1968).

In Austria, in Badenian holostratotype at Baden-Soos clay-pit, 
in sandy lens, Borelis melo is encountered among the micro fauna(P app , 
1978) and in faciostratotype of Stiefingtal (K o 11 m a n n - Rogi, 1978).

Fig. 5. — Borelis deposits in the Miocene of the peri-Mediterranean 
regions of the Paratethys and of the Middle East, after different 

authors (G. Bignot and C. G u e r n e t, 1976).
Besides the mentioned ones, some of the localities quoted 

in the present paper are also marked; I, Serbia; II, Bosnia; III, 
Vojvodina — Yugoslavia ; IV, Romania (Intra-Carpathian depres
sion); V, Hungary; VI, Poland; VII, Bulgaria; VIII, Volino- 
Podolsk plate; IX, Cis-Carpathians ; X, Stepnoi Crimea ; XI, Kerch 
Peninsula ; XII, The Black Sea littoral.

1, Borelis curdica; 2, B. melo; 3, B. haueri; 4, Bl rotellus; 
5, Miogypsines in association; 6, Lepidocyclines with Borelis; 
7, biotopes actual with B. sMumbergeri.

In Poland, Borelis melo is identified near Bochnia (loc. VI) in 
Chodenice Beds of Lower Kossovian, and in Grabowice Beds of Upper 
Kossovian (L u c z k o w s k a, 1955). It is also found in Lower Badenian
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of Benczyn near Wadovice, together with B. haueri and B. rotellus (Lucz- 
k o w s k a, 1957).

In Romania. in the western part of Intracarpathian depression, 
Borelis melo is encountered in Volhynian calcareous-marly sediments 
of Zarand Basin (I o n e s i, Sagatovici, 1970 ; loc. IV), and in 
Caransebeș-Mehadia Basin (Popescu, M a r i n e s c u, 1978) in 
Upper Badenian organogenic limestone. A biozone with Borelis melo from 
borehole in Upper Badenian limestone and mari is mentioned northeast of 
theMoesian Platform (V a s i 1 e s c u et al., 1971). It is also mentioned 
(Popescu, 1979) in the Upper and Lower Badenian of Mehadia Basin, 
Maramureș, Transylvania, etc., and Borelis rotellus in Upper Badenian 
of Oltenia, Muntenia, Banat and Transylvania.

In Bulgaria, the species Borelis melo and Borelis haueri are found 
in the Upper Badenian of northeast Bulgaria, in the village of Ohrid 
(T z a n k o v et al., 1965), loc. VII.

In trans-Carpathians (V e n g 1 i n s k i y , 1958, 1975) in sandy- 
micaceous clay of Lower Badenian Tresvenian suite on Solotvin slope, 
Borelis melo and B. rotellus (d ’ O r b .) are found in loc. IX.

In Volhyno-Podolsk plate, Borelis melo is encountered in Ternopol 
Beds of the Upper Badenian (V englinskiy, 1975) in loc. VIII; 
on Kerch Peninsula (loc. XI) in green clay and mari of Konka Horizon 
of the uppermost Badenian, and in limestone of the same horizon in 
Stepnoy Krim, loc. X, and near the Black Sea depression, loc. XII (G o- 
r e t s k i y et al., 1974 ; V e n g i n s k i y , 1975).

The species Borelis melo is found in many well-developed specimens. 
mentioned as noteworthy in upper lagenid zone and Sandschalen zone 
localities (P ap p et al., 1978).

Of all the mentioned localities in neighbouring countries only one 
is in Lower’ Sarmatian limestone ; it is the Zarand Basin of western Intra- 
carpathian Basin of Romania (loc. IV). This Borelis, while represented by 
sparse specimens, can be correlated, only attention should be givenwhen 
microfauna is studied from Lower Sarmatian sediments for determining 
the presence of the species Borelis melo.

Borelis melo and Borelis haueri have been found in Yugoslavia in 
Badenian formations and Borelis melo in Lower Sarmatian sediments, 
too. Each of these species in Central and Eaștern Paratethys is mentioned 
to have come from Badenian sediments.

In the Mediterranean domain, representatives of Borelis occur some- 
what before that of Orbulina, in the early Langhian, aud disappear in the 
late Tortonian, while the above mentioned authors miintain the idea 
that Borelis melo continues to exist into the recent age and is found at 
present time as Borelis pulchra ( d ’ O r b .).

The discovery of Borelis melo in the Lower Sarmatian of the Central 
Paratethys allows a wider correlation with those in the Mcditerranean, 
i.e. zones of B 1 o w (1969). Thus the Lower Sarmatian of the Paratethys 
could generally correspond to the terminating part of zone NL3, to whole 
of zones N14 and N15 and, finally, to the lower part of zone N16.

The lower Middle Sarmatian also contains instructive microfossil 
data, in scope of regional correlation of the Western and Eastern Para- 
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11 BADENIAN AND SARMATIAN BORELIS IN YUGOSLAVIA 179

tethys, but also both of these realms and the Mediterranean. This will 
be discussed in the following publications of the present author; in the 
meantime, we hope that Borelis melo representatives will be found in the 
Lower Sarmatian and in other regions of the Central and Eastern Para- 
tethys.
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N. GAGiC- Representatives of the genus Borelis in the Badenian 
and Lower Sarmatian of Yougoslavia
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BY

RĂZVAN GIVULESCU2, NICOLAE ȚICLEANU3

1. Introduetion

The use of Neogene fossil plants for biochronological purposes has 
constituted a constant concern of the Eomanian palaeobotanists the 
more so as in Eomania there are many deposits which can be dated only 
on the basis of the macroflora content.

The first method used for dating the deposits with fossil plants was 
the comparison with palaeofloras whose * age was specified on macro- 
faunistical criteria (Pop, 1936).

Another method that can be applied only to rich fossil floras, based 
on the ratio between the exotic and the native elements, was intoduced by 
Szafer (1946) and used by Givulescu (1957,1961,1969).

Lately, Givulescu (1979) studying the distribution in time 
of the fossil alga Cystoseirites partschi has ascertained that in Eomania 
it reaches its maximum development in the Lower Sarmatian; thus he 
succeeded to date the flora at Tîmpa.

The intensification of the palaeobotanic investigations led to the 
determination of fossil plant associations characteristic of certain time 
spans (Givulescu, 1967 a; Ț i c 1 e a n u , M i cu , 1980).

In the last decade the progress of the palaeobotanic researches 
in Eomania led, on the one hand, to the finding out of new fossil floras 
and the completion of the palaeoflora synopsis and, on the other hand, 
to the revision of known palaeofloras. Concomitantly, the stratigraphic 
studies specified the age of some floras and thus a more correct interpre- 
tation of their evolution was made and a new attitude towards the biochro- 
nologic significance of the fossil plants was taken up.
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2. Analysis of the Biostratigraphie Value7of the Taxa

With a view to analyzing the biostratigraphic value of the taxa, 
in the present paper we have presented only the taxa described on the 
basis of foliar or fruit nnprints, both from the papers printed np to now 
(Givulescu, 1960, 1966, 1973, 1978; Semaka, Givulescu, 
1965; Givulescu, Țicleanu, 1977) and from some papers 
which are in press or unpublished data.

The Neogene flora synopsis in România includes 579 taxa specifi- 
cally determined, out of which the seventh part may be analysed in bio
stratigraphic respect. It is because most of the taxa known till now — 
— 382 taxa — have been found only in one or two fossiliferous sites and 
other 97 are not certam. The taxa with obvious cornmon characters — 
— Typha latissima, Phragmites oeningensis, etc. — have not been discus
sed. Some taxa, although mentioned once in the Miocene faima, are of 
special significance as they continue in the Oligocene flora.

Figure 1, including the selected taxa, shows 5 mam groups of taxa,, 
developed in the following intervals4: Oligocene-Lower Burdigalian, 
Oligocene-Pannonian E, Aquitanian-Pliocene, Sarmatian-Pliocene, Plio- 
eene-Lower Pleistocene.

There is only one taxon — C. partschi — that occurs only in the 
Volhynian-Lower Bessarabian, which it characterizes.This fact is due 
to its nature, this taxon being a marine alga.

2.1. Oligocene-Lower Burdigalian Taxa

Although in a small number, the fossil plants of this group (Lygo- 
dium kaulfusii, O. lignitum, C. furcinervis, B. miocenicum) have bio
stratigraphic significance because, in association with elements which 
begin their evolution in the Aquitanian, they characterize the Aquitanian- 
Lower Burdigalian.

2.2. Oligocene-Pannonian E Taxa

The number of the taxa typical of this group is considerable : 8. abie- 
tina, 8. sternbergii, T. dubium, L. salicornioides, A. gaudinii, E. orsber- 
gensis, M. lignitum, O. bilinica, B. prisca, C. decheni, D. cinnamomeum, 
P. princeps, P. braunii, O. herii, B. antiqum, L. primigenia, L. pseudo- 
princeps, P. platanifolia, 8. falcifolius, Z. zizyphoides, R. rossmasleri, 
A. protogea, G. lyelliana, G. knorii, Palmae div. sp. These palaeoflora 
elements characterize the Miocene flora in Remania, differentiating it 
from the Pliocene one by the large number and frequency of the Laura- 
ceae, the presence of exotic Juglandaceae and Fagaceae, especially E. orsber- 
gensis and O. decheni, as well as the palmtrees, their last specimen — 
— possibly relic—being described from the flora at Băița (Givulescu, 
Rtiffle, 1971).

Some taxa exceed little the Pannonian E, they being relics since 
this interval or even earlier. Exceptionally taxa of this group have been 
mentioned in the Pliocene and Lower Pleistocene but most of them seem. 
to be errors of determination.
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It is noteworthy that among the Miocene taxa there are some which 
have a maximum development at certam stratigraphic intervals : L. sali- 
cornioides as well as E. orsbergensis and G. lyelliana are frequent in the 
terminal Badenian-Lower Bessarabian and P. platanifolia in the Bes
sarabian.

2.3. Aquitanian-Plioeene Taxa

This group is represented by the following taxa: G. europaeus^ 
J. acuminata, C. sereaefolia, P. denticulata, 8. macrophylla, C. grandisr 
L. europaeum, C. phaseolites, JL. tricuspidatum, and B. tiliaefolia.

Mention should be made of the taxa specific to the coal-forming bog- 
facies : G. europaeus, B. tiliaefolia, L. europaeum, and .4. tricuspidatum. 
In our previous papers (Givulescu, 1967 b) we have pointed out 
that G. europaeum + B. tiliaefolia association presents maximum deve
lopment at several stratigraphic levels, beginning with the Sarmatian. 
L. europaeum has its maximum development in the Upper Pontian- 
Dacian.

Obviously, the plants typical of this group are very long—ranged ~ 
it may be explained by a wide ecologic valency and especially by adap- 
tations to temperature, an ecologic factor which, in spițe of oscillations, 
had a general background of continuous decrease from the Oligocene up 
to the Pleistocene.

2.4. Sarmatian-Lomer Pleistocene Taxa

The appearance of these taxa represenjs a decisive moment in the 
floral evolution. These taxa include types which appear in the Sarmatian, 
more rarely in the terminal Badenian, and reach the Lower Pleistocene,. 
most of them showing their maximum development in the Plioeene. 
The taxa of this group are: P. leptophylla, P. taediformis, A. alba, C. minor r 
P. latior, P. balsamoides, B. macrophylla, .4. latior, .4. gracilis, A. kefer- 
steini, F. attenuata, F. silvatica fossiliș, Parrotia prietina, C. atavia, 
C. pumila, C. kubinyi, Q. mediteranea, Q. drymeja, Q. neriifolia, Q. pontica 
miocenica, Q. pseudorobur, Q. pseudocastanea, A. sancte cruciș.

As one may observe, with very few exceptions, all these elements 
are Arcto-Tertiary, being in contrast to the group of elements charac- 
terizing the Miocene, where the exotic taxa were prevailing.

2.5. Pligcene-Lower Pleistocene Taxa

The taxa of this group begin their evolution in the Pannonian 
G/H, concurrently with the flora of Chiuzbaia, when the first species of 
Quercus of roburoid type occur (Givulescu, 1980). The maximum 
development of the species Quercus with a lobate leaf, beside that of 
Betulaceae, Ulmaceae and Fagus, constitutes the characteristic feature 
of the Plioeene flora in Bomania.

Generally speaking, the evolution of the Neogene flora has three 
main moments. The first moment, in the Aquitanian, eharacterized by
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the appearance of many new types, which will constitute the Miocene 
flora, some of them reaching the Pliocene. The second moment is located 
in the basal Sarmatian when severa! new types appear which will coexist 
with old Miocene elements up to the Pannonian E. Hence a highly impor
tant concurrence zone resulted, superposed to the Sarmatian-Pannonian 
E interval. The third moment coincides with the Chiuzbaia flora — Pan
nonian G/H — when most elements constituting the Pliocene flora appear.

Following the extension in time of the main taxa of the Pliocene 
flora one may observe the persistence of most of them on large strati- 
graphic intervals, generally including severa! stages; it reduces the possi- 
bility of their use in the definition of certam biostratigraphic units cha- 
racterized by a wide areal distribution within a short time interval. In 
spițe of this fact some biozones, characterizing shorter intervals can be 
delimited. Thus, the concomitant existence of the taxa C. furcinervis, 
L. kaulfussi and of Arcto-Tertiary elements represents a concurrence 
situated in the Aquitanian, possibly the Burdigalian base. Glose to the 
size of a stage is also the concurrence zone between A. alba, which occurs 
in Pannonian B/C, and the last appearance of the species E. orsbergensis, 
found in the Pannonian Ei of Delureni.

In case of the three species of Fagvs (acc. to Givulescu, unpu
blished data), although their occurrence does not present necessarily 
distinct biostratigraphic limits, two interval biozones can be delimited : 
the former only with F. attenuata, corresponding to the Sarmatian (sensu 
S u e s s ), and the latter, when F. attenuata coexists beside F. silvatica 
fossilis, covering the Upper Sarmatian-Lower Pontian interval.

Although the limits of an acme zone may be subjective, in case of 
■the taxon C. partschi there is such a zone in the Volhynian-Lower Bessa- 
Tabian when, probably due to ecologic optimum conditions, the taxon 
is developed on a large area from Hungary up to the Gaucasus.

3. Stratigraphie Value of the Fossil Plant Associations

In order to obtain an image of the succession in time of the different 
fossil plant associations we used first of all the evidence given by palaeo
floras with numerous plants (e.g. Coruș, Valea de Criș, Chiuzbaia) and 
then the information from severa! synchronous fossiliferous sites with 
poorer floras, thus establishing associations based on the frequency of 
the elements.

We have taken into accoimt the possibility that two floral provinces 
would have existed simultaneously on the Bomanian territory. Thus, 
for the Volhynian-Lower Bessarabian interval (possibly Middle Bessara- 
bian), a discordance occurs between the fossil plants in the north of the 
country and those in the central and Southern parts. The northern province 
is characterized by the predomination of the betulaceous type and scarcity 
of the Lauraceae and Fabaceae. It can be compared with the associations 
presented by Knobloch (1973) from Hungary and Czechoslovakia. 
In the central-Southern province, the Lauraceae and Fabaceae are found 
beside Betulaceae which are less frequent, as well as palmtrees. The 
two provinces have been climatieally conditioned, the Southern one 
having a climate with dry influences.
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Some palaeophytocenoses are generally represented by one vegetal 
association (e.g. the Aquitanian lauracee association), others, especially 
beginning with the Pannonian E, correspond to at least two vegetal asso- 
ciations : one of them being forest moor with G. europaeus and the other 
one with mesophytic forests with the predominance of the Fagaceae,. 
Ulmaceae and Betulaceae.

The succession of the fossil associations (Plate) allows us to ascer- 
tain the existence of at least three types. The first association is of Lower 
Miocene age, within which the exotic Lauraceae and Fagaceae prevail,. 
the Arcto-Tertiary elements being found sporadically. The second asso
ciation is found in the Badenian-Pannonian E2 interval and is represen
ted by Lauraceae, Fabaceae, Juglandaceae (E. orsbergensis), Myrica, 
Sapindus, as well as a few Arcto-Tertiary elements. Concurrently with; 
the Chiuzbaia flora (Pannonian G/H) a clear domination of the Fagaceae, 
Betulaceae and Ulmaceae is observed.

The reconstitution of the plant associations and the study of their 
succession in time may bring important contributions to the Neogene 
biostratigraphy; such a succession of the main plant associations has 
already been outlined (Givulescu, 1980).

In the present stage of palaeobotanic research we consider that almost 
all fossil plant associations — exeept the Lower Burdigalian and Lower 
Badenian ones which are less known — can be carefully used in biostra- 
tigraphic correlations (see Plate).

4. Ratio between Exotic and Native Elements

At present, the ratio between the exotic and native elements consti- 
tutes one of the most certain methods of age determination (Givules
cu , 1957, 1961, 1968).

Fig. 2. — Aspect of the 
curves of exotic elements 
(1) and native element» 
(2) for the Upper Miocene 
floras of Romania and 

Europe.

The diagram in Figure 2 points out that the age determination is 
more easily made for floras whose percentage value for exotic and native 
elements can be calculated.

Although this method bas a high degree of precision it is limited 
first by the scarcity of floras with a sufficient number of taxa which 
allow the establishing of a correct ratio between the exotic and native 
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elements, and second by the inherent difficulties to establish living equiva- 
lents of the fossil taxa. The latter mconvenience can be elhninated by the 
intensification of the palaeobotanic researches.

5. Conelusions

The use of fossil plants for biostratigraphic correlations for Neogene 
deposits still requires eaution : first of all due to the insuficient knowledge 
of the fossil flora and secondly because of the reduced number of palaeo- 
flora with enough taxa for the qualitative and quantitative statistic 
studies. There are also difficulties in connection with the large number 
of long-ranged taxa some of them sometimes ranging from the terminal 
Oligocene to the Lower Pleistocene. The facies plant associations (the 
moor with G. europaeus, etc.) persist, ivithout significant qualitative 
variations, during long time intervals. We should take into account the 
possibility of the existence of palaeofloristic provinces.

In spițe of all these difficulties, at present the age determination 
on the basis of fossil plants using individual taxa, groups of taxa, fossil 
associations and, obviously, the combination of them, is possible, at 
least for some time intervals.

4 The stratigraphic divisions used in this paperare according to M o i s e s c u, Popescu 
(1980) and Andreescu (in press).
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AGE FOSSILIFEROUS 
SITES FOSSIL PLANT ASSOCIATION

Borsec

Chiuzbaia

Bâița

Delureni

Biborțem Baraolt, 
Miclușoara.Doboșeni

Timișani. 
Dedovița

Sinersig, Vișag
Derna,Sărmășag

P L
 I O

 C 
E N

 E [P
LE

IS
TO

q

El

unknown flora

Tihau

Coruș

Racșa, Cavnic, Corni, 
Baia Sprie

Q.robur, Q.pseudosuber, Ouercus aff.infectona .Quercus aff. trojana, 
Acer monspesulanum, Fsilvatica, F. orientahs fossilis, Z. zelkovaefolia, 

L.europaeum, Carpinus betulus, C.orientahs

F. attenuata, Z.zelkovaefolia. Ccstanea vesca, C. kubinyii, Carya 
minor, Q.roburoides, cf. Cassia phaseolites, Populus latior.
Pterocarya denticulata _____________________________________

1 .G.europaeus, B hliaetolio, Salix div. sp.,A. tricuspidatum, Alnus sp.,
B. macrophylla L.europaea

Z.Quercus robu roi des, Carya sereaefolig, C. grandis_________________  
Pattenuata, Z.zelkovaefolia,Quercus div. sp.(lobate leaves),L.europae
um, Carya minor, Vitis strictum,C. grandis, Acer integerrimum, 
U.pyramidalis, Betula prisca, G.europaeus______________________ 

1.G.europaeus, B. filiaefolia, A.cecropiaefolia, B.macrophylla, Salix 
macrophylla, S.varians, A.tricuspidatum; 2.F. attenuata, F. silvatica, 
U.pyramidalis, C.grandis, Betula verrucosa., C. berenices

I .Geuropaeus, Taxodium dubium, Alnus cecropiaefolia, Braunia 
tiliaefolia, Betula macrophylla

Z.Carpinus grandis,U.pyramidalis, Hovenia dulcis fossiljs; last occur
rence of the specios Laurophyllum pseudoprinceps and of the palm trecs

Lauraceae div.sp, Daphnogene div.sp, M.lignitum, G.europaeus, 
Pinus div. sp., Z.zelkovaefolia,C.kubinyii. Quercus div. sp, 
L. salicornioides

Valea de Criș

Corniței

Luncșoaro.
Daia, Sacadat.
Feleac, Fizeș.Tîmpa, 
Deva. Slâtioara. Aușeu

Ciocadia, Pirlage,

Hâșdate

Căstău-Orâștie 
and other sites

L salicornioides, M.lignitum, E.orsbergensis, Thuja af. occidentalis, 
Tsuga europaea.Pseudotsuga cf. taxifolia;Castanopsis decheni, 
Q. drymeja, Z. zelkovaefolia Fabaceae div. sp., 0- cinnamomei folia, 
C. kubinyii. S.falcifolius

Glyptostrobus europaeus, L.europaeum, Pinus div. sp. (binae),D.bilinica, 
D.cinnamomeu, Juglans cinerea fossilis.C.kubin,yii,C.decheni,Rplatani- 
folia,Populus latior,Alnus kefersteini,Z.zelkovaefolia,Fabaceae div.sp.

unknown deposits

Northern province: Z.zelkovaefolia,Quercus pseudocastanea, Liquidam- 
bar europaeum, Jacuminota,Fagus attenuata.M.lignitum, Parrotia 
pristina, U.pyramidalis, Acer tricuspidatum
Southern province: C.kubinyii, S. falcifolius, Ptatanus platani folia, Pinus 
div. sp.(binae),L.salicornioides,Lauraceae div. sp. Fabaceae di v. sp.
E.orsbergensis,M.lignitum, B.dryadum, Z.zelkovaefolia

£.orsbergensis, Castonea kubinyii,Pinus sp.(binae),Libocedrites sali- 
cornioides, Gleditschia lyelliona,C.berenices, M.lignitum, Betula 
dryadum, Sapindus falcifolius, D.cinnamomeifolia

Juglandaceae (Juglans, Carya), Lauraceae (L.primigenia.Neolifsea 
magnifica, D. bilinica, Persea princeps), Pinus div. sp.

unknown floras

Daphnogene cinnamomeifolia, D.bilinica, Litsea sp.,M.lignitum,Juglans 
acuminato,Carya denticulata.Cmirabilis, Alnus cf.nepalensis, Carpinus 
cuspidens, U.pyramidalis,Ubraunii, Z. zelkovaefolia,Cassiophyllum berenices

Daphnogene div. sp.(D.biHnica,Dcinnamomeum etc.) Laurophyllum div. 
sp.Engelhardia orsbergensis.Castanopsis furcinervis, Myrica lignitum 
Lygodium kaulfussii, L.goudinii.Rhus neoggerathi, Steinhaurea 
subglobosa, Ulmus pyramidalis, Palmae div. sp.
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ICHTHYOFAUNA CHANGES IN THE TEETIARY 
OF THE CAEPATHIANS AND OF THE CAUCASUS 1
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BY

ANNA JERZMANSKA JANUSZ KOTLARCZYK 3

Well-preserved imprints of fish skeletons of the Teleostei group 
Avere reported since many years to occur in the Menilite-Krosno Series 
of the Carpathians (detailed bibliography is given by K o 11 ar czy k 
and J erzmanska,in press) and in the Maikop Series of the Caucasns 
and adjacent areas (Daniltshenko, 1960; J a f a r o v a, 1964 ; 
Fedotov, 1976 ; D a n i 11 s h e n k o, E n d e 1 m an, 1977). Fairly 
long time, interval of accumnlation of these deposits (from Lower Oligoeene 
to Burdigalian, inclusively, i.e. cea. 20 m.y.) suggests the possibility of 
variation of the Ichthyofauna in time. In fact, as folloAvs from detailed 
studies, there are distinct analogies betAveen successions of some ecologica! 
assemblages and simultaneous appearance of some genera in both regions.

Consequently, the present authors attempted a correlation of the 
Carpathian and Caucasian fish assemblages. The study consisted, first 
of all, in estimating to Avhat degree the ichthyozones of local ecostrati- 
graphic subdivision for the Carpathian region ( K o 11 a r c z y k, J er- 
m a h s k a, 1980) confirmed by otolith examinations (B r z o b o h a t y, 
1981) can be applied in the Caucasian Basin. The obtained biostratigra- 
phic data, alloAving to make such an attempt, can be summarized, as 
follows :

In the Carpathians — during the deposition of the Oligocene- 
Lower Miocene Menilite-Krosno Series there were distinguished ( K o t- 
1 a r c z y k, Jermaiiska, 1976: lower bathypelagic assemblage (IPM 
1 zone) younger neritic-sublittoral assemblage (IPM 2 zone) and upper 
bathypelagic assemblage (IPM 3 to IPM 6 zones). Ecologica! character 
of the youngest, still poorly examined, LoAver Miocene assemblage 
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(INM O zone) (Jerzmanska, Ko tiare zyk, 1981) cannot yet 
be established precisely.

In the Caucasus — in the Maikop Series D aniltshenko (1960) 
established the occurrence of different Ichthyofaunal assemblages in 
stratigraphic sequence. The oldest deep-water fish assemblage. of the 
Pshech Subhorizon display different taxon composition in its lower and 
upper parts. This refers first of all to lack of fishes with photophores 
(Gonostomatidae, Sternoptychidae, Myctophidae) in lower parts (Planor- 
bella Bed) and their appearance only in the upper one (Amphisyle Bed). 
On this basis, Daniltshenko (1960. p. 175) evaluated the depth 
of this basin to be at least 1000 m. In the overlying sediments (Polibin 
and Morozkin Balka subhorizons) the fish remnants are very scarce. 
Worth mentioning is the occurrence of shallow-water Hipposyngnatus 
convexus Danii, in the Morozkin Balka Subhorizon (Daniltsh
enko, 1960, p. 85). In the upper horizons (Miatlin-Mucidakal, Eiki and 
Zuramakent), there appears a fish assemblage which, despite some dif- 
ferences in temporal occurrence of taxons, is characterized by lack of bathy- 
pelagic fishes. Daniltshenko (1960) explains this fact by changes 
of depth of the upper boundary of hydrogen sulphide zone in the basin. 
Consequently, according to the fish data, he does not estimate the depth 
of the basin but that of water layer free of this poisoning gas. During the 
deposition of the Miatlin-Mucidakal Horizon sediments, this layer would 
be not more than 300 m thick. whilest during sedimentation of those of 
the Zuramakent Horizon — even 400 — 500 m (Daniltshenko, 
1960, pp. 176, 179). Later discovery of benthic Pleuronectiformes in the 
Zuramakent Horizon (J a f a r o v a, 1966) and the development of abun- 
dant benthopelagic Gadidae in all the horizons of the Maikop Series 
(F e d o t o v, 1976) impairs from paleontologic viewpoint Danil- 
tshenko’s hypothesis on the variations of depth of the H2S layer as 
the cause of ecologica! changes of Ichthyofaunal assemblages in the 
Caucasian Basin.

The present state of taxonomic elaborations of individual Teleostei 
families from the Oligocene deposits of the Caucasus and the Carpathians 
is far from being complete. It seems, therefore, that the number of species, 
described till now for each of these areas, cannot reflect the original diver- 
sity and endemism of Ichthyofauna in parent basins, representing the 
same biogeographical province. This conclusion results e.g. from the 
fact that apart from comparatively small amount of common fish species, 
corresponding to cea. 20 percent of all of them, much more numerous 
are those “endemic” for each of the areas in question, even for their 
different parts. Successive revisions indicate that these are only synonyms 
of earlier estimated forms. It seems that monographic elaboration of 
individual families should increase the amount of taxons common for 
these areas. This can be exe.mplified by Gadidae, being one of the better 
examined families in the last decade. In the Miatlin-Mucidakal Horizon 
of the Caucasian Paleogene deposits, F e d o t o v (1976) established 
the occurrence of Pctlaeogadus simionescui (S i m .), being the index species 
in the IPM 2 zone of the Carpathians. Besides, our recent studies have 
shown the presence of the genera Pdlaeomolva Danii. (Gadidae) and 
Pseudotetrapturus Danii. (Palaeorhynchidae) (J erzmanska —
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unpublished data) in the upper part of the Menilite-Krosno Series. These 
genera were considered to be endemic for the Caucasus (D a n i 11 s h e n k o, 
1960 ; Fedo tov, 1976).

The range of this paper does not allow for a detailed taxonomical 
discussion. Nevertheless, it is necesary to emphasize an urgent need of 
revision of other Teleostei families on the ground of comparative studies 
on the collections from the Caucasus and the Carpathians. The estimation 
of endemism and heterogeneity of Ichthyofauna in these areas is not 
possible without strict cooperation of palaeoichthyologists.

As follows from the presented comments, the parallelization of 
fish assemblages in the Caucasus and in the Carpathians will be based 
both on the occurrence of species and of genera. The latter ones are used. 
only in these cases when the form cited occurs only in one type of ecolo- 
gical assemblage (e.g. deep-water).

The similarity of taxonomic composition of fish assemblages of the 
Caucasus and the Carpathians in individual parts of the porfiles is present
ed in Figure. The following conclusions can be deduced from this compa
rative study.

1. The time range of occurrence of pelagic fishes of the Palimphyes 
Ag. genus and Lepidopus glarisianus (B 1 .) is the linking factor of 
the IPM1 zone with the Pshech Subhorizon in the Caucasus. Other species 
of the IPM 1 zone occur in the Caucasus exclusively in the Amphysile 
Bed. In our opinion. this heterogeneity of fish assemblage of the Pshech 
Subhorizon is ecologica] in character, being caused by some differences 
in the depth of basin, in which the occurrence of deep-water fishes with 
photophores (Scopeloides glarisianus A g., Vinciguerrua obscura Dani 1., 
Eomyctopbum limicola Danii.) was possible during the sedimentation 
of the Amphysile Bed only. It seems, however, that the Planorbella Bed 
was not deposited in a fairly shallow basin since apart form the Palim- 
phyes genus there occurs here Gephoroberyx robustus (B o g .), close to 
contemporaneus Gephyroberyx darwini (Johnson) (D an i 11 s ch e- 
n k o P . G., p. 87). The latter species is a pelagic form, living at depths 
from 200 to cca. 500 m (N ielsen, 1973). Other fossil genera 
(Palaeotroctes Dani 1., ProtobrotulalD anii. /, Holostheus A g.) from the 
Planorbella Bed, defined by D a n i 11 s h en k o P. G. (1960) as deep- 
water ones, cannot be taken into account in estimating the depth of 
basin, since taxonomicalrevision in this case isnecessary ( A r a m b o u r g, 
1967 ; J erzmamska, 1979).

On the other hand, very interesting and apparently not comprehen- 
sible is the occurrence of Gentriscus heinrichi (Heck.) in some deep- 
water deposits of the Carpathian and Caucasian seas. This species, con
sidered to be a shallow-water form (D a n i 11 s h e n k o, 1960), could be 
able to live also in surface ocean waters (J e r z m a n s k a, 1968). The 
first scarce individuals of this species appear in the lower part of the Amphy
sile Bed and occur abundantly only in the middle (D a n i 11 s h e n k o, 
1960, p. 77) and upper part of this bed (F e d o t o v, 1976, p. 55). In the 
Carpathians this species, as well as two others, belonging to the Gentriscus 
L. genus, occur only in the middle part of the IPM 1 zone and are very 
abundant (K o 11 a r c z y k, J e r z m a n s k a, 1976). It is evident. 
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5 TERTIARY ICHTHYOFAUNA IN CARPATHIANS AND CAUCASUS 195

that the lack of Centriscus heinrichi in the lowermost part of the IPM 1 
zone and in Planorbella Bed could not depend on the depth of basin. In 
the. present authors’ opinion, the appearance of this species and its compa- 
ratively short duration within the area of the Caucasian and Carpathian 
basins had to be conditioned by higher temperature of surface waters in 
this period. Such interpretation is consistent with warming episods bet- 
ween 35 and 32 m.y. B.P.. postulated by H a q et al. (1977).

Besides, on the ground of available data, it is not clear why in the 
Amphysile Bed there occur several genera which are known in the Carpa
thians only in the upper bathypelagic assemblage. They are represented 
by : Argyropelecus cosmeticii C o s m. and P a u c a, Eomyctophum 
menneri Dani 1., Eomyciophum koraense Danii., Bregmaceros fila- 
mentosus (Priern.). In the case of Argyropelecus cosmovicii species, 
known only from one specimen of old Grossheim collection (D an i 1 - 
t s h e n k o, 1960, p. 32), the possibility of erroneous localization of 
sampling is not excluded. The occurrence of the latter taxa can be explain- 
ed by their earlier appearance in the Caucasian Basin than in the Car
pathian one. Another possible explanation consists in admitting that the 
shallowing of the former basin took place later i.e. in the period when 
fish assemblage known from the upper bathypelagic. assemblage already 
started to devei op. However, the estimation of vertical ranges of these 
genera iu the Caucasus and in the Carpathians calls for further studies.

2. Distinct correlation concerning both the composition of taxa and 
ecologica! character of assemblages is observed when comparing the IPM 
2 zone with the Miatlin-Mucidakal Horizon. Even in the very poor in 
fish remnants Morozkin-Balka Subhorizon, the presence of shallow- 
water genus ILipposyngnatus Danii., conimon to both Carpathians 
and Caucasus, was noted.

3. The appearance of Merluccius inferus Danii, in the upper 
part of the Miatlin-Mucidakal Horizon is connected in this part of the 
profile with the IPM 3 zone of the Carpathians, where we note the first 
occurrence of this genus.

4. Lack of deep-water fishes with photophores in the Riki and Zura- 
makent horizons renders difficult their parallelization with the zones 
of upper bathypelagic assemblage. However, the estimation of repre- 
sentatives of the Palaeomolva Danii. Gadidae genus and of pelagic 
Pseudotetrapturus Dani 1. (Palaeorhynchidae) and Echeneis L. (Echenei- 
dae) genera in the IPM 5 and IPM 6 zones (J er zm an sk a — non- 
published data) allows to compare these beds with the Riki and Zura- 
makent horizons. Besides, this conclusion is consistent with mass appea
rance of drifting assemblage of brown algae and associated mass occurrence 
of shallow-water fishes of the genus Byngnathus L. both in the 
Carpathians (Jerzmaiska, Kotlarczyk, 1976a) and in the 
Caucasus (H e k k e r, M e r k 1 i n, 1946). It should also be noted that 
the appearance of the genus Echeneis L. in both the basins can be con
nected with Late Oligocene warming of oceanic surface waters, which 
begun 28 m.y. B.P. (H a q et al., 1977).

21
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The differences in the succession of ecologica! fish assemblages in 
the area under consideration can be explained by diversely proceeding 
changes of depth in various parts of the Tethian Basin. Therefore, it 
is no use to accept the thesis of D aniltshenko (1960) and F e d o - 
t o v (1976) on the variation of depth of the upper boundary of H2S- 
saturated zone of sea-water.

At the beginning of the period in question, the deepest parts of the 
basin were situated in western part i.e. in the Carpathians. This deepening 
moved afterwards toward the east, and during the sedimentation of the 
upper part of the IPM 1 zone, the depth of the basin was the same in the 
whole region under consideration. Later shallowing of the basin was, 
most probably, simultaneous in the Carpathians and the Caucasus. In the 
inițial stage of this process, the Caucasian Basin waters were subjected 
to a freshening process (Polibin and Morozkin Balka Subhorizons — 
V e s e 1 o v, 1979 ; V e s e 1 o v, L u 1 e v a, 1980). Subsequent return 
to normal salinity is marked by the appearance of neritic-sublittoral 
fish assemblage in the whole basin. Eepeated considerable deepening of 
the Carpathian Basin, which resulted in the appearance of the upper 
bathypelagic assemblage, did not reach the region of the Caucasus. Though 
in the latter region there was some deepening marked by the Eiki and 
Zuramakent horizons, the increasing depth was not sufficient for the 
development of bathypelagic fishes. Such conditions started to govem 
in the Caucasus region but later in the Tarkhan Horizon, in which bathy
pelagic forms appear (D a n i 11 s h e n k o, 1960).

The above-presented tentative parallelization of the Caucasian 
and the Carpathian fish assemblages (mainly pelagic) allows us to accept 
some definite stratigraphic conclusions.

1) The lower boundary of the Menilite Beds corresponds in age to 
that boundary of the Pshech Subhorizon.

2) Lattorfian age of the IPM 1 zone suggests the same age of the 
Pshech Subhorizon. Both conclusions are consistent with the opinions 
of the Soviet geologists (e.g. V e s e 1 o v, 1979).

3) The age of both the IPM 2 zone and of the Polibin Subhorizon 
cannot be determined. Some premises from the Carpathian region indi
cate that the beginning of shallowing should not be younger than the 
nannoplankton NP-22 zone in the Martini zonation (J erzmanska, 
Kotlarczyk, 1981). Taking into account the data from the Cauca
sus (V e s e 1 o v, L u 1 e v a, 1980) it should be dated as the NP-23 zone. 
These results are not contradictory if we assume gradual migration of 
shallowing toward the east.

4) The correlation of Ichthyofauna of the Eiki and Zuramakent 
horizons with that of the IPM 5 and IPM 6 zones suggests Upper Oligo- 
cene or Egerian age of both Caucasus horizons. This conclusion is 
closer to the opinion of these authors who assign to the Miocene only the 
latter horizon (D an il t sh enk o, 1960, F e d o t o v, 1976) 'than 
that of Veselov (1979) who considers both horizons to be Miocene 
in age. Because of lack of convincing paleontologica! data for the above 
mentioned Maikop sequence, our esthnation, based on Ichthyofauna! 
data, does not contradict with any facts known till now.
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7 TERTIARY ICHTHYOFAUNA IN CARPATHIANS AND CAUCASUS 197

The presented parallelization and stratigraphic conclusions should 
he considered as preliminary proposal and presentation of the problem. 
Its proper and definite solution will be possible only on the ground of 
more detailed studies in both regions under consideration.
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QUESTIONS

T. N a 1 b a n t. It is very difficult to makc a comparison between two or more paleo- 
geographical regions if the most, if not all, taxa are not identified at the correct generic and 
specific level. For instance, you mention only the genera Alosa in your list. In my opinion, 
the majority of species referred by authors (Cosmovici, P a u c ă , a.o.) to the genera 
Ciupea and Alosa does not belong to these genera but to other genera, still undescribed.Think 
that some of them are possibly closely related to the actual genera Clupeonella, Harengula, 
rather tiran to the actual Ciupea and Alosa. Perhaps only a few large specimens appear to be 
true Alosa on the basis of skull bones, vertebral number, fine ray formula, etc. I have exami- 
ned a large number of remains from the Carpathian Oligocene (Romania) and I have found 
a very few specimens which can be included in Ciupea or Alosa. Therefore the fossil shads need 
a caretul revision on a w’orldwide basis. On the other hand, I suspect that the remains actually 
included in the modern genus Serranus represent another error. I hope that a true cooperation 
between all ichthyologists and paleoichthyologists will solve these problems.

Ansiver : In an article of this length we cannot discuss the present state of taxonomic 
knowledge of fossil Teleostei from the Carpathians and the Caucasus. However, some families 
have been discussed elsewhere (for instance Jerzmanska 1967, 1968, 1979). I would like 
to inform you that my fellow-worker Dr. W. Szymczyk has been working on osteology 
and taxonomy of the Paleogene clupeids and myctophids. She is visiting the American Museum 
of Natural History in New York where she will compare the osteology of fossil and living fishes 
of these two families. After her studies some taxonomical changes will be inevitable.

Nevertheless, the great resemblance between the fossil fish assemblages from the 
Carpathians and the Caucasus is very remarkable even on the basis of the present knowledge 
of the two ichthyofaunas. This resemblance concerns the temporal spân of many taxa in the 
continuous stratigraphic sections, as well. It seems to mc that your observation on the fossil 
clupeids from Romania agrees with the geological range of the Alosa. As far as I know the 
major part of paleoichthyological collections in Bucharest consists of fishes found in the 
middle of the Menilite Beds where the genus Alosa has been unknown.

Rcferring to the Serranus, I would like to emphasize that Serranus budensis from the 
Carpathians and the Caucasus may belong to another genus. According to O b e r h I o v a 
(1975) this species differs from the living genus Serranus in some osteological characters. In 
spițe of the fact that I have a large collection of S. budensis, I cannot concentrate on this taxo- 
nomical problem because I am now working on a detailed osteological and taxonomical ana- 
lysis of other families (Sternoptychidae, Echeneidae, Trachichthyidae).

It is hoped that our tentative correlation will stimulate a more intensive study of both 
those regions and internațional cooperation among paleoichthyologist as well.

Institutul Geological României



THE KISCELLIAN STAGE (OLIGOCENE). 
FACIOSTEATOTYPES AT NOSZVAJ 
(BtTKK MOUNTAINS, HUNGARY)1

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 September 8 — 13, Bucharest, Romania.

2 Department of Geology, Eotvds U niversity, H-1088 Budapest, Miizeum korut 4/a, 
Hungary.

BY

MIKLOS KĂZM&R2, P&TER VARGA2

The Kiseeliian Stage

The Oligocene stages (Lattorfian, Rupelian and Chattian) have 
been set up in Western Europe. Their stratotype faunas belong to the 
Boreal bioprovince, therefore their correlation with the Oligocene faunas 
in the Carpathian Basin brings up several problems. Aceording to B â 1 d i, 
(1980) the latter contain much Mediterranean and Indopacific elements. 
The Southern eonnections and parțial endemism of the faunas make the 
introduction of regional stages inevitable. It is to be hoped that the new 
stages will be eorrelated with Western European (Boreal), Mediterranean 
and othei’ ones in due eourse.

The necessity for regional stages in the Miocene had been realized 
in the 1950s. The Regional Committee on Mediterranean Neogene Stra- 
tigraphy then established them for the Central Paratethys and the stages 
have been described in the volumes of the series “Chronostratigraphie 
und Neostratotypen”.

The first regional Oligocene stage, the Egerian, has been established 
and described in connection with the work on Miocene stages (B â 1 d i, 
Seneă, 1975). A new stage, Kiseeliian (pronounced as kesh-tzall-ian) 
corresponding to “Lattorfian” (sensu Martini, 1969) plus Rupelian 
has been suggested in an early paper of B â 1 d i (1966). This proposal 
was renewed in an officialform at the Mediterranean Neogene Congress 
in Athens (B â 1 d i, 1979a).

The essence of his proposition is as follows : As the Paratethys has 
been separated from the Tethys in early Oligocene time (B â 1 d i, 1980) 
it is reasonable to introduce the stage Kiseeliian for Lower and Middle 
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Oligocene strata. The indefiniteness of the stratigraphic position of the 
Boreal Oligocene stages, especially of the Lattorfian (either if it belongs 
to the Oligocene or to the Eocene or rather to both series as a transitional 
stage), makes the introduction of Kiscellian a living question. This stage 
represents the interval between Priabonian and Egerian. Its lower boun- 
dary coincides with the Eocene-Oligocene bonndary.

B â 1 d i (1979 a) designated a provisional stratotype for the Kiscel
lian. The drilling R—8/3 in Budapest eontains the lower bonndary of 
the new stage close to the bottom of the Tard Clay Formation. The upper 
bonndary of Kiscellian is defined by the lower bonndary of Egerian, at 
the type locality in Eger.

Faciostratotypes oî the Kiscellian Stage

stKFOKCT-quarry atNoszvaj, 10 km to the east of Eger, Northern 
Hungary (Fig. 1). The lowermost strata of the Kiscellian Stage are exposed 
in the quarry and in the nearby ravines.

Fig. 1. — Geological map of Noszvaj.
1, Triassic dolomite; 2, Eocene terrestrial conglomerate; 3, Upper Eocene nummulitic lime
stone and mari; 4, Lower-Middle Oligocene Kiscell Clay Formation ; 6, Lower Miocene terrestrial 

gravei; 7, Lower Miocene rhyolitc tuff.

The underlying limestone, calcareous mari and marly beds are 
characterised by Nummulites fabianii P r e v e r, N. incrassatus d e 1 a 
Harpe, Spirodypeus carpaticus (U h 1 i g), S. granulosus B o u s s a o, 
Grzybowskaia multifida B i e d a and G. retiwlata (R ii t imey er) (see 

Institutul Geological României



3 KISCELLIAN STAGE FACIOSTRATOTYPES 201

Zilahy, 1967). The Upper Eocene, Priabonian age of the sediments 
is proved.

The alternating white mari and yellow-green, glauconitic limestone 
beds (Fig. 3) of the Sikfdkut-quarry lie conformably on the Priabonian

Fig. 2. — Ideal lithologic- 
al section of the Noszvaj 

area.

limestone. The topmost layer of the section is Lower Miocene gravei lying 
unconformably on the Kiscellian.

The prevailing marly sequence contains 20—80 cm thick allodapic 
limestone beds (Meischner, 1964). The sedimentological features 
o f the allodapic beds at Sikfdkut are, as follows :

— sharp contact between mari and limestone at the bottom of 
t he limestone beds ;

— transitional contact between limestone and marly beds at the 
top of the limestone beds;
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— limestone beds containing marly pebbles (occasionally several 
centimeters in diameter) ripped from the marly substrate ;

— the limestone beds consist of well-sorted, well-rounded micro- 
bioclastic grains, less than 1 mm in diameter : fragments of corallinacean 
algas, echinoids, nummulitids and other foraminifers, bryozoans, molluscs 
and worm tubes, altogether shallow sublittoral faunal elements;

SVNE

Fig. 3. — Profite of the 
Sikfdkdt-quarry.

a, sandy, calcareous mari; 
b, mari; c, allodapic li
mestone bed; d, mari; 
e, allodapic bed; f, mari; 
g, allodapic bed; h, fine 
sand; i, tuffitic white 
mari; j, allodapic lime
stone; k, mari; 1, Miocene 

gravei.

— in contradiction to the fauna of the limestone beds, the white 
mari beds contain a deep sublittoral — shallow bathyal foraminifer fauna.

The last two points are especially charaeteristic of allodapic lime
stones, i.e. the alternation of beds contanining shallow-water and deeper 
water fauna.

Some loose layers in the allodapic beds contain a Nummulites fauna 
of little diversity. It is predominated by Nummulites incrassatus de la 
H ar p e, but N. budensis H a n k t e n and N. bouillei de la Harpe 
occur, too. All of the three species are charaeteristic of the Upper Eocene 
formations, but their taxon-range-zones extend beyond the Eocene- 
Oligocene boundary. On the other hand, the conspicuous absence of 
Nummulites fabianii P r e v e r — whose presence is widespread in the 
Upper Eocene of the Biikk Mts — indicates Early Oligocene age.

The lower marly layers of the Sikfbkut-quarry contain a Bolivina 
— Globigerina association (M. Horvâth, personal communication). 
The charaeteristic spenes are Bolivina antegressa, Bulimina sculptilis, 
B. truncana, Uvigerina eocaena and Globigerina eocaena. This association 
is probably of early Kiscellian age.
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The upper marly beds in the quarry contain a Bulimina sculptilis 
— Uvigerina eocaena association which must- belong to the Lower Kis- 
cellian.

The nannoflora of the upper marly beds has been examined by 
A. Nagymarosy (personal communication). These beds belong 
to the NP 21 — 22 (Eriesonia subdisticha — Helicopontosphaera retiou- 
lata) zone (sensu Martini), i.e. to the Lower Oligocene.

To summarize the results, on the basis of small foraminifera and 
nannoplankton investigations (Nummulites examinations could not indi
cate the definite position of the beds), the limy-marly sequence of the 
Sikfdkut-quarry is of Oligocene age and belongs to the Kiscellian Stage.

We intend to mark out the Sikfokut-quarry for one of the facio- 
stratotypes (and possibly for a boundary stratotype) of the Kiscellian 
Stage, as it provides possibility foi' biostratigraphical correlation between 
shallow- and deeper-water sediments. As the excavation work continue» 
it is very likely to find the lower boundary of the Kiscellian stage, which 
coincides with the Eocene-Oligocene boundary of worldwide importance.

The other faciostratotype of the Kiscellian lies in the northern slope 
of Nagyimâny hill at Noszvaj (Fig. 1). The Kiscell Clay Formation expo- 
sed at this locality contains gravei beds (Fig. 4). Earlier authors (S c h r e- 
t e r, 1939) have not realized that this sequence violates Walther’s Law; 
they considered it as an interfingering of the Kiscell Clay and Hârshegy 
Sandstone formations.

The Kiscell Clay at Noszvaj (see Fig. 2) slightly differs from that 
of the locus typicus in Budapest; it is rather clayey silt (Fig. 4a and e), 
which contains coarse sand, gravei (b) and conglomerate beds (f). The 
sand displays graded bedding and contains shallow marine Pectinidae 
(b). The c clay layer contains double valves of Saxolucina sp., embedded 
in life position. This layer is overlain by a clay bed with centimeter-size, 
isolated quartzite pebbles (d). This sedimentological featureis the pebbly 
mudstone of C r o w e 11 (1957). The following bed is typical Kiscell Clay(e).

The most important feature of the Nagymâny section is the repe- 
tition of the above sequence. The second rhythm begins with a coarse 
elastic (sandy conglomerate) bed (f), which contains angular pebbles 
of the Kiscell Clay; then follows pebbly mudstone again (q). Here the 
layer with saxolucinas is missing. The topmost bed (h) of the exposure 
is coarse sand again : it is the basal layer of the next rhythm.

B â 1 d i (1979 b) recognised that the two rhythms establish an 
excellent example of fluxoturbidite, defined by D z u 1 y n s k i et al. 
(1959). This sequence exhibits several diagnostic characteristics of turbi- 
dites : graded bedding, mud pebbles and resedimented shallow marine 
fossils. Other features of turbidites, like sole marks and convolute bed
ding are missing. On the other hand, pebbly mudstone and sandy con
glomerate are characteristics of sediment slumping. As a combination 
of features, characteristic of turbidites and slumping as well, are present 
in the Nagyimâny section, it is considered as fluxo-turbidite.

The Kiscell Clay itself has been deposited in a deep sublittoral 
environment, as megafauna and foraminifera indicate. The shallow marine 
mollusc fauna of the coarse elastic (sand and conglomerate) beds suffered 
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transportation from its original habitat to the much deeper basin of the 
Kiscell Clay.

The Nagyimâny section represents the uppermost part of the Kis- 
cellian Stage. The Kiscell Clay contains a very well preserved Amphiste- 
gina choctawensis association. Characteristic species are : N eoeponides 
schreibersii (O r b i g n y), Uvigerina cf. gallowayi C u s h m a n, Asteri- 
gerivata faldlocularis (Subbotina), Turborotalia brevispira (Sub
botina), T. cf. obesa (Boli i). These species indicate a deep sublittoral 
environment. On the basis of nannoplankton investigations of A. N a g y - 
m ar o s y (personal communication) the sequence belongs to the NP 24 
( SphenoUthus distenius) zone.

T i b o r K c c s k e m â t i has helped to determine the Nummulites 
fauna. Măria Horvăth has determined small foraminifera and 
A n d r â s N a g y m a r o s y has investigated nannoplankton. Prof. 
T amâ s B â 1 d i has directed and supervised our work. Their help 
is greatly appreciated by the authors.
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QUESTIONS

K r s t i c. Teii us some more in fluxoturbidites : width of the area, depth of the sedi- 
mentation, etc.

Answer : The Noszvaj Member of the Kiscell Clay Formation is separated by its fluxo- 
turbiditic character. The member lies on the Southern flanks of the Bukk Mts, covering an 
area of several hundreds square kilometres, with a minimal thickness of tOO km. The sand 
and gravei beds contain hydrocarbons. The paleogeographical situation is the following : a river 
coming from the north, froni among the mountains of the Biikk carried sand and gravei 
into the Kiscell Sea. Occasionally slumping occurred on the submarine delta fan. The slumping 
could not develop into a turbidity current because of the relatively shallow (less than 1 km 
deep) sea. Consequently, an intermediate feature — the fluxoturbidite — came into being,. 
bearing some of the characteristics of a turbidite and some of a slumping. Benthic foraminifers 
ndicate a sedimentation depth of more than 600 metres (M. H o n â t h , pers. comm.).

DISCUSSIONS

E m. K o j u m d g i e v a : The stages are separated after their fauna : the regional 
stages after their regional fauna. The Kiscellian s.l. includes three successive faunas (inferior — 
— marine, middle — with reduced salinity, with Cardium lipaldi, superior — marine). That is 
why we shall have to distinguish three stages, not one.

The Hungarian geologists worked hard and they have the evidence necessary for this 
division.

A. R u s u : Bâldi’s interpretation of the Kiscellian in 1979 differs entirely from 
his inițial definition of this stage (B âldi, 1969). Considering Kiscellian the whole interval, 
between the Priabonian and the Egerian, the author includes here an inferior part—marine — 
with faunas belonging to the Mediterranean Realm, and a superior part — brackish + marine — 
with faunas typical of the Trans-European province temporarily isolated.

In our opinion a regional stage would be useful only for the interval including the upper 
part of the Tard Clay + Kiscell Clay, an interval during which took place a first isolation of 
the realm which later on, definitely isolated, become the Paratethys.
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LES COMMUNAUTES DE MOLLUSQUES DE L’OLIGOCfiNE 
DU BASSIN DE LA HAUTE THRACE (BULGARIE 

MERIDIONALE) ET LEUR IMPORT ANCE STRATIGRAPHIQUE 1

1 Note prâsentee au 12dme Congres de L’Association G6ologique Carpatlio-Balkanique, 
-8 — 13 septembre 1981, Bucarest, Roumanie.

2 Bulgarie.

PAR

EMILIA KOJUMDGIEVA 2, V. SAPUNDGIEVA3

Le bassin (ou la depression.) de Haute Tlirace occupe les parties 
sup^rieure et moyenne de la vallee de Maritza (Bulgarie meridionale). 
Les sedimenta oligocenes du bassin debutent par les marnes et les argilites 
de la formation d’Ezerovo (K o j u m d g i e v a , Dragomanov, 
1979) succedees par les depots lacustres, fluviatiles et continentaux des 
formations de Dragoinovo (K o j u m d g i e v a, Dragomanov, 
1979) et de Maritza (P a n o v, 1962). La faune provient presque entiere- 
ment des forages. Nous exprimons notre recoimaissance aux geologues 
qui ont recolte cette faune — Dragomanov, Brunkin, Panov, 
E v s t a t i e v, L e v s k i, — aussi bien qu’aux geologues defunts 
M e r k 1 i n et P o p o v de 1’ Institut Palâontologique de Moscou.

Les parties inferieures des marnes de la formation d’Ezerovo ne 
contiennent que des Foraminiferes marins d’âge Eocene terminal et oligo
cene inferieur (donnees non publi6es de D i k o v a). En meme temps 
dans les Rhodopes orientales se forment des calcaires marins contenant 
une riche faune de Foraminiferes, Mollusques, Echinides, etc. (B e 1 m u s- 
t a c o v, 1968). Us faisaient pârtie du ddtroit, qui â travers la region de 
Burgas (Bețov, D i k o v a, 1969), le bassin de Haute Thrace, les 
Rhodopes orientales et le bassin de Bas Thrace, reliaient la Paratethys 
orientale avec la Tethys.

Les parties moyennes de la formation d’Ezerovo contiennent une 
communaute de Mollusques â Loxocardium lipoldi (R o 11 e ) et Nucula 
comta G o 1 d f u s s predominant», accompagn6s par Janschinella garetzkii 
(M e r k 1 i n) ou Janschinella melitopolitana ( N o s s o v s k y) et parfois 
par des rare» Parvicardium scobinula ( M e r i a n ), Lenticorbula sokolovi 
slussarevi ( M e r k 1 i n) et Cerastoderma (Bessia) merlclini sp. n. L’espece 
Nucula comta est commune dans l'Oligocene moyen et superieur du Bassin 
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du Nord et de la Paratethys, Parvicardium scobinula a la meme distribu- 
tion et Loxocardium lipoldi est connu dans la Paratethys centrale et fait 
pârtie d’une association, qui (au moins en Hongrie) est accompagn6e par 
Nannoplancton de Zone NP-23 (B a 1 d i, 1980). Les autres membres 
de l’association (Janschinella abondantes et rares Lentieorbula) correspon- 
dent approximativement ă celle de l’horizon Polbinien (= couches molo- 
chaniennes = couches â Ostracodes = couches â Ergenica cimlanica) 
de la Paratethys orientale, contenant aussi Nannoplancton de Zone NP-23 
(V e s e 1 o v, 1979 ; V e s e 1 o v, L i u 1 e v a , 1980).

Le caractere endemique de cette association prouve que pendant 
J’Oligocene moyen, dans la zone de la Paratethys, existait deja un bassin 
isole â salinitd probablement rdduite. B â 1 d i (1979, 1980) propose 
d’utiliser le nom de la Paratethys meme pour le bassin oligocene, ce qui 
est raisonable. Le bassin de Haute Thrace en faisait pârtie, comme golfe 
profond de la Paratethys orientale (figure )3. Sa faune endemique revele 
que pendant l’Oligocene moyen le detroit reliant la Paratethys orientale 
â la T6thys n’existait pas. Les Ehodopes orientales s’etaient elevees 
et separaient le bassin de Haute Thrace et de la Tethys.

L’association suivante, â Lentieorbula sokolovi, est tres abondante 
dans les parties superieures de la formation d’Ezerovo. C’est ici que prd- 
dominent Lentieorbula sokolovi sokolovi (K a r 1 o v) ou Lentieorbula soko
lovi slussarevi (Merklin), parfois accompagnees de Parvicardium 
popovi sp. n., Cerastoderma serogosicum Nossovsky, Cerastoderma 
chersonensis Nossovsky, Cerastoderma (B e s s i a ) pseudosarmaticum 
pseudosarmaticum sp. n., Peronaea nysti (D esh ay es), Siligua nysti 
Deshayes, <8. asulcata H o 1 z 1, Lentieorbula samodurovi (M e r - 
k 1 i n), Lentieorbula helmerseni transylvanica ( M o i s e s c u ), Janschinella 
garetzkii (M e r k 1 i n), J anschinella melitopolitana (N ossovsk y).

L’association ă Lentieorbula sokolovi est voisine de celle de l’horizon 
serogosien (= couches morozkiniennes = couches supraostracodes) de 
l’Ukraine meridionale (Nossovsky, 1962) et de ses analogues dans la 
region transcaspienne et en Georgie (Merklin, 1974), ordinairement 
considâr6e d’âge oligocene moyen (M e r k 1 i n, 1964; Nossovsky et 
P a s i c i n, 1965 ; Merklin, 1974 ; V e s e 1 o v, 1979).

Les horizons polbinien et serogosien de la Paratethys orientale 
sont semblables, souvent difficiles ă separer d’apres leur faune. A cote 
de quelques fonnes boreales euryhalines (Nucula, Peronaea, Siligua, 
peut-etre Parvicardium et Losocardium) y predominent les especes et 
meme les genres endemiques (Janschinella, Lentieorbula, les representants 
de Cerastoderma), qui prouvent qu’il s’agit d’un bassin isole ă salinite 
plus ou moins reduite. On pourrait penser â leur separation comme etage 
regional pour la Paratethys orientale (ils ont ete nommes de par J i j - 
c e n k o, 1965, 1973, etage Belozdrien et par Merklin, 1964, M e r- 
k 1 i n, 1974, horizon solenovien). Nous nous abstenons pour le moment 
d’utiliser ces noms afin d’eviter les malentendus.

Les couches â Loxocardium lipoldi d’Hongrie ne correspondent 
qu’â l’horizon polbinien de la Paratethys orientale. Elles sont recouvertes 
par les couches kiscelliennes marines, contenant du Nannoplancton de 
la zone NP-24 (B â 1 d i, 1979, 1980), qui sont, probablement, entiere- 
ment ou partiellement synchrones a l’horizon serogosien. Ce fait montre 
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que les differences de l’evolution paleog^ographique de la Paratâthys 
centrale et orientale existaient â partir de l’Oligocene. Les argiles kiscel- 
liennes sont d’âge oligocene moyen- rupelien (Steininger et al., 1976).

L’extension stratigraphique des couches â Lenticorbula en Transyl- 
vanie est objet de discussion (Mo is esc u, 1972,1975,1977 ; E u s u, 1972, 
1977), mais est nettement plus grande que celle des couches â Loxocar-

TABLEAU

Hongrie Haute Thrace Paratethys Orientale

io Egenen ca . . .■ (marin)
Z

ass. â Polymesoda convexa 
brongniarti (salinite bassc)

ass. ă Lent, helmer- 
seni (sal, reduite)

couches ascaniennes ou bai- 
gubekiennes â Lenticorbula 
helmerseni (marines)

couches de Kis- ass. â Lenticorbula sokolovi horizon serogosien 
cell (marinesi) (salin, reduite) (sal. reduite)

ass. â Lox 
lipoldi (sal. 
red.)

Foramini
feres marins

ass. â Lox lipoldi et Nucula 
comta (salin, reduite)

horizon polbinien (sal. 
reduite)

Foraminiferes marins Hadumien s.s. (marin)

diurn lipoldi d’Hongrie et probablement correspond aux horizons polbien 
et serogosien.

La pârtie occidentale du bassin de Haute Thrace (arr. de Plovdiv) 
est d6pourvue des associations de Mollusques plus recents que celle â 
Lenticorbula sokolovi, mais en Maritza-ouest on rencontre au-dessus de 
la derniere, dans les parties terminales de la formation d’Ezerovo, une 
association ă Lenticorbula helmerseni helmerseni (M ikh ailo vsk y). 
On rencontre aussi Cerastoderma (Bessia) pseudosarmaticum pizensis 
ssp. n., Abra bosqueti (S emp er). L’espece Lenticorbula helmerseni est 
connue dans les couches baygubekiennes (Oligocene superieur marin) 
de la region transcaspienne (M e r k 1 i n, 196-1, M e r k 1 i n, 1974), mais 
prefere les facies â salinite reduite. L’association bulgare est composee 
des formes euryhalines et avait habit^ un bassin â salinite reduite, mais 
d’âge oligocene superieur'.

Les trois associations cit^es avaient habitees des eaux ă salinite 
reduite (probablement brachyhalines) parce que les formes marines eury
halines sont constamment pr^sentes. Toutes les trois sont accompagnees 
d’ostraeodes abondantes, mais pas encore etudiees taxonomiquement.

Une autre association, composee des formes saumâtres et dulcicoles 
â predominance de Polymesoda (Pseudocyrena) convexa brogniarti (B a s - 
t e r o t), est rencontree alternant avec celle a Lenticorbula helmerseni

14 — c. 50
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dans les parties terminales de la formation d’Ezerovo et rarement dans 
les parties basales de la formation de Maritza. Outre l’espece dominante 
apparaissent egalement Congeria (Mytilopsis) kochi Andrusov, 
Congeria (Andrussoviconcha ) euchroma (O p p e n li e i m), Theodoxus 
(Calvertia) crenulatus Klein, Melanopsis (Lyrcaea) impressa hantkeni 
Hofmann. L’assoeiation (surtout la derniere espece) est d’âge oligo
cene sup^rieur (confirmee par sa position stratigraphique) et habitait 
des eaux douces ou tres adoucies.

Les associations bulgares et leur correlation avec les associations 
d’Hongrie et de la Paratethys orientale sont resumees dans le tableau. 
La subdivision de l’Oligocene en infdrieur, moyen et superieur est preli- 
minaire, parce qu'il n’existe pas un schema universellement reconnuet 
meme ses limites inferieure et superieure sont discutables. La correlation 
(quoique indirecte) avec les zones nannoplanctoniques va permettre de 
trouver la place des sediments saumâtres de la Paratethys dans un schema 
global futur.

3 La figure-texte n’a pas ete remise â la redaction.
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DISCUSSIONS

M. Nos ovsky: La decouverte dans le bassin thrace supdrieur de la faune saumâ- 
tre, dans les couches de Serogaz ă elements st6nohaliniens de la faune de inollusques ne doit 
pas nous etonner, vu que des facteurs analogues existent aussi dans la region cuxino-caspiennc, 
5 savoir : dans le Caucase du Nord (sur le ruisseau Țrandon), â Engheneh et dans le sud de 
l’Ukraine (arrondissement Anostolovsk et couches de Serogaz Glycimeris pilosus). Cet etat 
de choses est bien int6ressant.

L’unification des couches de Polbinsk (Maloceansk) et de Serogaz en un seul ătage est 
possible, mais si on redige des cartes geologiques, il faut que ces couches soicnt etudides â part.

p. S t e v a n o v i c. L’auteur prend en consideration la definition inițiale de la Para
tethys (L a s k a r e v, 1924). 11 envisage que, ce bassin s’est forme jusqu’au moment de la 
phase savienne. Quelles sont les limites entre la Tethys et la Paratethys? L’extremite 
du bassin est, par exemple, FOligocine de la Thrace, le graben de Rainsk, de la Macedoine, etc. 
G6neralement, la delimitation de ces deux bassins est, selon notre opinion, encore confuse. 
En ce qui concerne le present article, je peux dire qu’il soulAve bien des questions ; leur reponse, 
je le pense, est pr6matur6e.

E. Kojumdgieva. Dans la T6thys (en Espagne), la faune ruscinienne continue 
de vivre en Piacencien inferieur. Probablement, le changement de la faune mammalienne n’est. 
pas synchrone; en Roumanie elle est arrivâe plus tot que dans la rtgion măditerran6enne.
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MIRGEA LEU 2, ȘTEFAN GARTNER 2, IOAN COSTEA 2

Introduction

After 1952, while diseovering certam significant hydrocarbon depo
sits on the Romanian territory of the Moesian Platform, the above-men
tioned structural unit became of a prime economic concern and a whole 
set of complex geological works have been carried out all over it. Out 
of these, the drilling works contributed to better knowing the stratigraphy 
and tectonics of this unit, as its geological structure is wrapped into a 
loess cover.

Biostratigraphical, especially micropaleontological studies have 
been achieved together with the drilling works. Thus, in the south-west 
-of this unit, south of Craiova (Figure), underlying the Badenian deposits, 
within the crossed mari and marly-limestone packages, the presence of 
the Eocene has been revealed. Initially, microfaunistic and palyno ana- 
lyses indicated the Upper Eocene (C oștea, Balteș, 1962), then the 
microfauna pointedtotheMiddle-Upper Eocene, as well (C o m ș a , C o s - 
t e a, 1966).

Meanwhile, the oii wells disclosed the presence of the Paleogene in 
further drillings and made it possible the outlining of its distribution 
area. In order to shape a clear-cut image on the Moesian Platform stra
tigraphy and paleogeographic history during the Paleogene, calcareous 
nannoplankton study has been resorted to, applied both to the inițial 
samples and to those collected subsequently.

Stratigraphic Considerations
The Paleogene calcareous nannoplankton study in the south-west 

of the Moesian Platform relies on the analysis of 17 samples. These have 
been prepared in the laboratories of the Oii and Gas Research and Design

/ Ja Institutul Geological României
yicR/



214 M. LEU et al. 2

Institute, Bucharest, and, part of them, at College Station, Texas A& 
M University, U.S.A. (1977). The analyzed materialhasbeen included in a 
lithologic column, achieved due to the electric log correlation of the wells 
collecting the samples in question (Plate).

After studying the nannoplankton content, the analyzed samples 
have proved to include rich calcareous nannofossil associations. The

Detail sketch with the location of the wells with investigated samples (left). 
Sketch map including the investigated area (right).

oldest elements — relatively scarce — are of a Lower Cretaceous age. 
More frequent are the Upper Cretaceous nannofossils, present in varia- 
ble amounts in each sample, in certain cases reaching half of the number 
of species composing the encountered associations. Paleogene reworked 
coccoliths have also been witnessed for the younger associations within 
the same stage.

For calcareous nannofossil zones distribution and correlation,. 
D. B u k r y ’ s (1978) standard zonation has been employed, as considered 
more recent and detailed than E. M a r t i n i ’ s zonation (1971).

The lithofacies and the nannofossil content in the investigated sam
ples from the south-western part of the Moesian Platform, presented 
for each well in Plate, are the following :

— Well 27 Dobrotești, depth 275 m. The sample is a grey-light gre- 
enish-marly-limestone, containing an extremely rich association of rework
ed Cretaceous calcareous nannofossils, accompanied by Paleocene spe
cies of low frequency. The association is likely to characterize the Discoaster 
multiradiatus Zone, the Chiasmolithus bidens subzone, B u k r y (1978), 
i.e. NP9 and is mostly represented by small, primitive specimens. The 
Paleocene species typical of this interval are lacking, the association 
being dominated by small and medium size forms of the Coccolithus 
pelagicus group.
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The microfossil preservation is quite the same for the Cretaceous 
reworked species and for the Paleocene indigenous oncs. The age of the 
determined association is Upper Paleocene.

— The samples in the wells 1401 Bratovoești, depth 398 m and 
106 Bratovoești, depth 350 m are represented by grey-greenish marls 
and contain an association in which both Discoasteroides araneus and 
Rhomboaster calcitrapa are present. This association could be correlated 
to G a r t n e r ’ s (1970), specific to the Upper Paleocene of the Blake 
Plateau Region, in a portion assigned to the upper part of the Discoaster 
multiradiatus Zone. These samples are, highly probably, belonging to 
.an interval below the Paleocene-Eocene boundary.

The described zone has been called Upper Discoaster multiradiatus, 
correlates to the zone bearing the same name in Bukry’s stan
dard zonation (1978), the Campylosphaera eodela subzone, i.e. the upper 
part of E. M a r t i n i ’ s NP 9 Zone (1971) and corresponds to the upper
most Paleocene.

— The samples in the wells 4 Teascu, depth 403 m and 1401 Bra
tovoești, depth 375 m, are represented by fairly calcareous, light grey 
marls with slight yellowish shades. They include a Paleocene and Lower 
Eocene nannofossil association, next to Upper Cretaceous forms.

This association integrates into the Tribrachiatus contortus sub
zone, is the base of the Discoaster diastypus Zone in D. Bukry’s 
zonation (1978), i.e. the ISTPIO Zone (Martini, 1971), and corresponds 
to the lowermost Eocene.

The assignment of the Lower Eocene age relies on the presence of 
the species Discoaster diastypus, Ghiasmolithus eograndis and of the com
plex Tribrachiatus contortus-Tribrachiatus bramlettei, dominated by 
Tribrachiatus contortus. The lack of the Discoaster binodosus, Discoaster 
lodoensis, Ghiasmolithus grandis and Sphenolithus radians specimens 
equally pleads for assigning the above-mentioned age.

— In the wells 1400 Bratovoești, depth 400 m, 1401 Bratovoești, 
depth 348 m and 62 Segarcea 500 m, the samples are lithologically repre
sented by fairly calcareous, light grey, compact, slightly micaferous marls, 
with pale greenish shades. They contain a nannofossil association domi
nated by Lower Eocene species, but where reworked Paleocene and Cre
taceous elements are also found. Most specimens are of small or middle 
size, as the big-sized ones occur only in restricted number. Almost all 
specimens, especially the large ones, are degraded in a manner which 
suggests mechanical breakage rather than Chemical action. The coccoliths 
preservation state indicates either transport, or diagenetic effects, such 
as the water action upon the test borders or the calcite precipitation over 
the nannofossil surface. The content of the association places the descri
bed samples in the Discoaster binodosus subzone, namely in the upper
most Discoaster diastypus Zone in D. B u k r y ’ s standard zonation 
(1978) (M a r t i n i ’ s NP11 Zone-1971) and defines the Lower Eocene. 
The assignment of this age is based on the presence of the specimens Tri
brachiatus orthostyhis, Ghiasmolithus eograndis and Discoaster binodosus 
.and on the absence of the species Discoaster lodoensis and Ghiasmolithus 
grandis.
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Conformably overlying the above-described deposits, there comes 
the grey, slightly sandy, finely micaceous mari with slight olive shades, 
in the well 106 Bratovoești, depth 256 m. The sample contains a nanno- 
plankton association with comparatively few older, reworked forms. Fossil 
preservation is generally good, although certain mechanical alterations 
are visible, as in the case of the delicate Discoaster lodoensis. The encoun- 
tered association belongs to the Tribrachiatus orthostylus Zone, bearing 
the same name in D. B u k r y ’ s zonation (1971), and corresponds to 
the Lower Eocene. The stratigraphic location of the sample in the well 
106 Bratovoești, depth 256 m has taken into account the simultaneous 
occurrence of the species Discoaster lodoensis, Tribrachiatus orthostylus, 
as well as the absence of any Delicosphaera specimens and of the species 
Discoaster sublodoensis, Nannotetrina quadrata, etc., characteristic of the 
Middle Eocene, or of younger deposits. The presence of the specimens 
Sphenolithus radians and Chiasmolithus grandis support the assignment 
of this age as the most appropriate.

— în the well 1401 Bratovoești, depth 323 m, there has been enco- 
untered a grey, compact mari with greenish shades, breaking irregularly, 
with fine fragments of degraded macrofauna. Its nannoplankton content- 
is extremely rich, prevailing in the species Chiasmolithus gigas, Discoaste- 
roides kuepperi, Discoaster sublodoensis. The presence of these species,. 
as well as that of Discoaster barbadiensis and Neococcolithes dubius allows 
the assertion that the association belongs to the Chiasmolithus gigas, 
i.e. the Nannotetrina quadrata Zone in D. Bukry ’ s zonation (1978), 
the NP15 Zone, respeetively (Martini, 1971), and feature the Eocene!

Overlying these deposits, there is a grey-violet, compact, slightly 
sandy mari with grey-whitish marly enclaves, with fine micaceous 
spangles.

The sample contains a peculiar rich nannofossil association, out 
of which Discoaster distinctus, Lanternithus minutus, Discoaster tani 
nodifer are worth mentioning. Most forms in this sample are related to 
Namnotetrina quadrata, a species which lends its name to the zone the 
association is part of. The latter is located in the Coccolithus staurion 
subzone, in D. Bukry’s standard zonation (1978), i.e. the Upper 
NP15 Zone in M a r t i n i ’s zonation (1971).

In the well 4 Teascu, at 272 m, a calcareous, light grey, fine mari 
with greenish-yellowish shades is encountered. The sample displays a 
very rich association of prevailingly Middle Eocene nannofossils. Among 
the fossils contained in the sample, Nannotetrina quadrata appears and 
fairly develops.

The nannoplankton association belongs to the Discoaster bifax 
subzone, the Reticulofenestra umbilica correlates to the identically called 
subzone in D. Bukry ’ s standard zonation (1978), i.e. the NP16 Zone 
(Martini, 1971), and belongs to the Middle-Upper Eocene.

The age assigned to the sample relies on the presence of certain 
big-sized, well-developed Reticulofenestra umbilica and Discoaster bifax 
specimens.

In the well 1400 Bratovoești, depth 360 m and 62 Segarcea, depth 
400 m, in equally calcareous, still yellowish, yellow-reddish in spots,, 
compact, finely micaceous, marls, the nannoplankton content is charac-
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terized by a relatively low species diversity, the association prevailing in 
Reticulofenestra umbilica. The dimensions of the specimens in this marker- 
species are highly variable, measuring between 5 — 15 p. in diameter. 
Other typical nannoplankton species are: Chiasmolithus solitus, Helicos- 
phaera heezeni, Neococcolithus dubius, Discoaster saipanensis. Reworked 
forms are extremely rare and seem to be restricted to the Cretaceous 
representatives.

The association in these two samples belongs to the Discoaster 
saipanensis subzone, correlates to the same subzone in Bukry’s stan
dard (1978) and to the KP17 Zone in M a r t i n i ’ s zonation (1971) 
and corresponds to the Middle-Upper Eocene.

On most large surfaces of the Reticulofenestra umbilica and Chiasmo- 
lithus grandis specimens, there appear corosion aspects produced during 
deposition. It is likely that, alternatively, the geochemical conditions 
at the sediment-water interface were hostile to calcium carbonate, pro- 
bably beeause of depth eurrents or vertical eurrents.

— Well 1401 Bratovoești, depth 248 m. The sample is a grey, 
brown-reddish, compact, finely micaferous mari, with friction lenses. It 
shows a very rich nannofossil content, dominated by the species Chiasmo
lithus oamarnensis, associated to Reticulofenestra umbilica, Dictyococcites 
bisectus, Discoaster saipanensis, Discoaster barbadiensis, N eococcolithes dubius. 
The described association, Chiasmolithus oamaruensis, correlates to the 
subzone with the same narne, i.e. the Discoaster barbadiensis Zone in 
D. B u k r y ’ s zonation (1978) and to the NP18 Zone in M a r t i n i ’ s 
zonation (1971) and corresponds to the Upper Eocene.

The samples in the wells 1400 Bratovoești, depth 327 m and 13 
Mărgăritești, 513 m, are represented by a fairly calcareous mari, with 
slight greenish shades, with scarce calcareous sand films. They contain 
a very rich calcareous nannofossil association, dominated by Eocene spe
cies, although Paleocene or Cretaceous (mainly Upper Cretaceous) forms 
are equally present.

This association integrates into the Isthmolithus recurvus subzone, 
the Discoaster barbadiensis Zone, correlates to the subzone bearing the 
same name in B u k r y ’ s standard zonation (1978) and the NP20 Zone 
(Martini, 1971) and corresponds to the uppermost Eocene.

The Upper Eocene age is established due to the presence of the 
species Chiasmolithus oamaruensis and Isthmolithus recurvus (each cha- 
racterizing the Upper Eocene sediments) and to the absence of any species 
usually characterizing post-Eocene depositions (e.g. the Sphenolithus 
predistentus-Sphenolithus distentus group).

Kannofossil preservation is generally good, although in the solution 
the maximal percentages belong to the youngest compartments of the 
association. It is, however, likely for the older forms while carried by 
solution to have been destroyed during reworking.

The following conclusions can be drawn after describing the litho- 
facial aspect and the nannoplankton content of the samples collected in 
the south-west of the Romanian Moesian Platform :

— The featured stratigraphic interval lies between the Upper 
Paleocene and the Upper Eocene.
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— Correlation of electric logs with nannoplankton content helpcd 
towards drawing out a stratigraphic type-column for the investigated 
interval.

— Taking into account the well-loeation in the south-west of the 
Moesian Platform, the deposits are noticed to grow ever younger from 
south (27 Dobrotești) to north (13 Mărgăritești).

— The nannoplankton content is specific and allows a detailed 
stratigraphic biozonation, as 6 zones and 10 subzones are separated within 
the Paleocene-Eocene succession. In this way, the presence of the Upper 
Paleocene and Lower Eocene deposits, unnoticed microfaunistically, 
is revealed.

— The absence of the calcareous nannoplankton associations cor- 
responding to the Lower Paleocene should be regarded as caused either by 
its non-deposition or by non-recoverable sampling within this formation..

Palcogeographie Considerations

The region of the investigated samples was obviously related during 
the Cretaceous to the Lom Depression in Bulgaria. These relationships 
also persist at the very next Paleocene and Eocene levels and were tes- 
tified by the correlation according to their foraminiferal content.

The marly-calcareous lithofacies, the great number of benthic- 
and planktonic foraminifera, as well as the. uncommon abundance of 
calcareous nannoplankton representatives come to demonstrate the exis- 
tence of an epicontinental, open sea of a sublittoral zone, of a normal 
salinity and moderate temperature.

The progressing line of the Paleocene-Eocene waters is from north 
to south and is stressed by the deposition of nannoplankton associations, 
ever younger from Dobrotești to Mărgăritești. While advancing, the waters 
cover the raised relief of Cretaceous rocks with ever newer rocks. In this 
way, the deposits in each substage are partly conformable and partly 
unconformable and contain, besides the autochthonous nannoplakton 
elements, fossil forms of the broken geological formations, drawn into 
the basin and resedimented (basically the deposits in the Upper Cretaceous 
substratum).

The sedimentation taking place during the Paleogene stops at 
the Upper Eocene level. and it is only after a considerable gap that it 
re-occurs in the Badenian.
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ON THE EVOLUTION OF LIMNOCARDIIDS AND VIVIPARIDS 
IN THE UPPER NEOGENE OF THE DACIC BASIN 1

BY

IOAN PAPAIANOPOL 2, VICTORIA LUBENESCU 3

The more complete knowledge of large fossil molluscan groups 
— such as bivalves and gastropods — was and is still a requirement in the 
minute biostratigraphic investigations carried out on the Neogene depo
sits. These elements supply the first field evidence on the age of the depo
sits wherein they appear, first information referring to the age of the 
Neogene deposits intercepted by drillings and, later on, their study leads 
to obtain important data both for the correlation of remote Neogene 
deposits and for paleogeographic reconstructions.

The researches carried out up to now on some important groups 
of fossil mollusca — e.g. limnocardiids (among bivalves) and viviparids 
(among gastropods) — led to accumulation of data which' allow us tofollow 
their evolution tendencies in the Upper Neogene of the Dacic Basin. 
The more so as both limnocardiids and viviparids are more frequently 
found in the Upper Neogene of the Dacic Basin, yielding elements of 
utmost significance for the clearing out of the Upper Neogene biostrati- 
graphy in this sedimentation area.

Further on we shall present the evolution tendencies of some genera 
and species of limnocardiids occurring in the post-Meotian deposits of 
the Dacic Basin. It is to be mentioned that we shall deal, on the one hand, 
with those genera and subgenera which, appearing in a large time spân, 
make it possible to observe both the evolution tendencies and the maxi- 
mums of flowering and diversification and, on the other hand, those supra- 
specific taxa whose degree of knowledge allow the tackling of such a 
subject.

Thus, subgenus Euxinicardiurn can be found in the Lower Pontian 
of the Dacic Basin, being represented by the taxa Limnocardium (Euxi- 
nicardium) subodessae (S i n z o w ) and L. (E.) subodessae ursina E b e r -

1 Paper prcsented at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 September 8 — 13, Bucharest, Romania.

2 Institute of Geology and Geophysics, str. Caransebeș 1, 78344 Bucharest, Romania.
3 Geological Enterprise of Prospection for Solid Mineral Substances, str. Caransebeș 

1, 78;344 Bucharest, Romania.
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sin. In the Middle Pontian (Portaferrian) one may observe a remar- 
kable. proliferation of subgenus Euxinicardium (Papaianopol, 
.1981, in press), whereas in the Bosphorian it is in an obvious decline. 
Within the Dacian interval forms of Euxinicardium are more frequently 
found in the Upper Dacian (Parscovian) than in the Lower Dacian (Getian). 
During the Pontian and the Dacian in the Dacic Basin the evolution of 
Euxinicardium followed the following directions :

— The reduction of the shell sizes and its convexity. In the Dacic 
Basin no specimens of large-sized Euxinicardium, like those of Limno
cardium (Euxinicardium) esperanzae A n d r u s o v type of the Kimme- 
rian in the Euxinic Basin, have been found.

— The constant increase of the rib number of the externai surface, 
concomitantly with the stress of their asymmetry. Except few forms, 
such as Limnocardium (Euxinicardium) inlongaevum Ebersin, the 
Pontian forms have generally less than 14 — 15 ribs on the anterior 
field, whereas the Dacian species have generally more than 18 ribs on the 
anterior field, the ribs being of ten strongly asymmetrieal in the anterior and 
posterior part of the anterior field, as in the case of the taxa Limnocar
dium (Euxinicardium) moslîoni Papaianopol, L.(E.) orolesi 
Papaianopol, L. (E.) peregrinam Papaianopol.

— Referring to the hinge, it is to point out that, unlike the Pontian 
species, numerous enough Upper Dacian taxa have a posterior lateral 
tooth on the left valve, more or less obvious, like at Limnocardium (Euxi
nicardium ) orolesi Papaianopol and L.(E.) eximium Papaia
nopol. Moreover, in case of the Dacian taxa the upper lateral tooth 
on the left valve appears much more frequently than at the Pontian 
species.

Subgenus Tauricardium is found in the Dacic Basin since the Middle 
Pontian, represented by Limnocardium (Tauricardium) petersi (Hor
ii e s). In the Upper Pontian (Bosphorian), besides such specimens, there 
occurs species Limnocardium (Tauricardium) praesquamulosum Eber
sin, whose ribs have a triangular cross section. The Lower Dacian (Getian) 
is characterized by the form Limnocardium (Tauricardium ) olteniae (I o- 
n e s c u-A rgetoaia), which appeared in the Upper Pontian. It is 
characterized by a large-size, obvious convexity of the shell, triangular ribs 
on their whole length and a prominent umbonal zone. Therefore, it may be 
admitted that in the Dacic Basin forms of this subgenus evoluted in the 
sense of the size increase and shell convexity, sharpening of the ribs of the 
externai surface and the prominence of the umbonal zone.

Genus Chartoconcha had an interesting evolution in the Dacic Basin. 
In the Middle Pontian (Portaferrian) it is characterized by species with 
a ribbed externai surface of the shell, e.g. Chartoconcha asaphiopsis (B ru
și n a ) and Ch. candida Papaianopol. Beside them, in Porta- 
ferrian there also occurs Chartoconcha bayerni (R. Ho ern e s), which 
sometimes shows the existence of a fine ribbing on a small surface, around 
the umbo. In the Upper Pontian the existence of ribbed forms on the 
whole externai surface is no longer observed; there are to be found only 
species whose ribbing appears only around the umbo zone, e.g. Charto
concha bayerni (R. H o e r n e s), Ch. minuta Papaianopol, Ch. ru- 
mana (W e n z ). At some Dacian taxa — e.g. Chartoconcha ovata P a p a - 
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i a n o p o 1 — the externai surfaee presents no traces of radial ribbing. 
Therefore, referring to the ribbing, it may be ascertained that there is a 
transition from species with the whole externai surfaee ribbed — e.g. 
Portaferrian species — to forms with a less obvious ribbing only in the 
zone around the umbo (in the Bosphorian), and then to entirely smooth 
forms (in the Dacian) (P a p a i a n o p o 1 , 1975).

As regards Prosodacna, specimens belonging to this genus are found 
in the Dacic Basin, in the Upper Pontian (Bosphorian). As mentioned on 
another occasion (Papaianopol, 1977), as compared to the type 
of the genus (Cardium macrodon Deshayes ), at most of the Pontian 
species severa! features occurring at the Dacian and Kimmerian Proso
dacna — e.g. hypertrophy on either valve of the anterior lateral tooth, 
strong thickening of the shell in its anterior part, and marked shifting 
of the umbo in the anterior part of the valve — are no longer observed 
or they are found in an incipient form at the Pontian Prosodacna. Also in 
the Upper Pontian, in the Dacic Basin there occur the first specimens of 
subgenus Psilodon, which will develop strongly in the Dacian. In the 
Lower Dacian (Getian) both species of the subgenus Prosodacna (with 
numerous, smooth and flat ribs) and forms of the subgenus Psilodon are 
apt to be found. In the Upper Dacian (Parscovian) subgenus Psilodon 
is widely developed, its evolution being in the sense of the hypertrophy 
of the anterior lateral teeth on either valve, the decrease of the rib number 
concomitantly with the increase of their height; the tendency of reduction 
of the cardinal tooth and of the posterior lateral one on the left valve 
can also be observed.

Genus Zamphiridacna, with its first occmrenc.es in the Middle. 
Pontian (Portaferrian) in the Dacic Basin, is widely developed and becomes 
typical of the Dacian deposits. Taking into account the morphologic 
characters of the Pontian and Dacian Zamphiridacna it may be ascertained 
(Papaianopol, 1976) that the species of this genus have evoluted 
constantly towards the increase of the size and convexity of the valves, 
the total reduction of the cardinal teeth (found at Zamphiridacna porta- 
ferrica Papaianopol of the Middle Pontian) and the disappearing 
of the ribbing of the posterior field and the anterior extremity of the, ante
rior field. As regards the ribbing, both the Pontian and the Dacian species 
have the first anterior ribs rounded, which at some Dacian taxa — Zamphi
ridacna or icni alis (S a b b a) and Z. eamphiri (0 o b ă 1 c e s c u) — become 
triangular or even carenate. It is worth mentioning, at some specimens 
of Upper Dacian Zamphiridacna, the existence of a posterior lateral 
tooth on the left valve (Papaianopol, 1976), element of the hinge 
which is completely lacking at most of the Pontian and Dacian Zamphiri
dacna.

Genus Dacicardium, which occurred in the Middle Pontian, is very 
frequently found in the. Dacian. Species Dacicardium retustum Papa
ianopol, found both in the Middle Pontian (Portaferrian) and the 
Upper Pontian (Bosphorian), which has a more complete hinge (five teeth 
on the right valve and three teeth on the left one), yields Dacicardium 
rumanum (R o n t a n n e s) of the Dacian ; it usually has only one anterior 
tooth on the right valve, a large size and a less obvious keel of the last 
ribs of the anterior field. Dacicardium rumanum (Fo n t an n e s ) gave 
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rise, by the increase of the site and elongation of the Shell, to Dacicardium 
dacianum (P ap a ia nop o 1) and the latter provided Dacicardium 
validul Papaianopol et A gap i a Popesc u, with a rounded, 
more slightly inequilateral shell and a more marked umbo zone.

Genus Plagiodacna, also with an interesting evolution, is frequently 
found beginning with the Middle Pontian (Portaferrian) — represented 
by Plagiodacna carinata ( D e s h a y e s), species often found in the Upper 
Pontian (Bosphorian) and also in the Lower Dacian (Getian). In the Pon- 
tian-Dacian of the Dacic Basin the evolution tendency of Plagiodacna 
■was towards the reduction of the hinge, the development of the sub- 
apical plate and diminish of the carena (Papaianopol, 1977 a); 
this evolution mostly coincides with that of the Plagiodacna from the 
Euxinic Basin (A h v 1 e d i a n i, 1966).

Beferring to Viviparids, it is worth mentioning that they are wide- 
spread in the Dacic Basin, Viviparus moldavicus W e u z , endemic species 
proper to the Meotian in the Dacic Basin, being found both in the Lower 
Meotian (Oltenian) and in the Upper Meotian (Moldavian). In the East 
Carpathian Bend Zone in the Upper Meotian deposits one could recognize 
species Viviparus incertus Macarovici, also reported by R o ș k a 
(1973) from the Upper Meotian in the south of the Moldavian Soviet 
Socialist Republic.

In the Lower Pontian (Odessian) Viviparus incertus Macaro
vici is found, a species described and illustrated for the first time by 
Macarovici (1940) as Viviparus neumayri incertus. This taxonhas 
been subsequently reviewed by T a b o i a k o v a (1964), w’ho recognized 
its affinities with Viviparus achatinoides, considering it a variety of the 
latter .

Viviparus incertus, frequently found in the DacicBasinin the Odessian 
base, is a species with a fragile shell and a large size, related to Viviparus 
achatinoides; however, it maintains its individuality as particular species. 
Viviparus incertus Macarovici may be recognized both in the foot- 
wall and in the hanging wall of some coal seams in the Boteni area (Argeș 
district) as well as in different plaees in the Getic and Wallachian depres- 
sions. Viviparus incertus Macarovici may be encountered both in 
the Lower Pontian (Odessian) deposits and in the Middle Pontian (Porta
ferrian). In certam cases, Viviparus incertus Macarovici appears in 
association with Viviparus botenicus Lubenescu, eharacterized by 
a pronounced elongation of the coiles. Another endemic species — Viviparus 
moskoni Lubenescu — is encountered also in the Middle Pontian of 
the Dacic Basin, especially in the Congeria rhomboidea Beds.

Genus Viviparus has a peculiar proliferation in the Upper Pontian 
(Bosphorian). Since 1838, D e s h ay e s has described the form Viviparus 
achatinoides in the Kerci Peninsula, in deposits considered now of Bos
phorian age. As compared to the holotype — described probably after 
a young specimen — the specimens from the Dacic Basin are weil deve
loped, strong, some of them with endemic characters: it allowed us to 
separate some varieties, such as Viviparus achatinoides pseudoneumayri 
Lubenescu and V. achatinoides sabbae Lubenescu.

From the “achatinoide” trunk most of the Dacian and Romanian 
Viviparids developed. Also in the Upper Pontian (Bosphorian) one may 
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observe the appearance of the first shells of Viviparus with a visible 
carena, or an obvious settling of the coiles, as in case of Viviparus motru- 
ensis (S a b b a), V. glogovensis (S a b b a), 7. papaianopoli L u b e n e s c u.

At the end of the Bosphorian and the beginning of the Lower Dacian 
(Getian) one may observe, on the one hand, the extinction of old species 
of Viviparids and, on the other hand, the appearance of new taxa. The 
sequence of Getian viviparids is highly numerous and diversified. Besides 
Viviparus achatinoides ( D esh a y es) — which may be found until the 
Getian — a lot of new species, proper to the Dacic Basin, occur at this 
stratigraphic level. New taxa — Viviparus getianus Lubenescu, 
F. carenatus Lubenescu, V. macarovicii Lubenescu — have 
been identified in the Getian beside forms pointed out since the last 
century — Viviparus argesiensis ( S a b b a ), V. monasterialis (Fon- 
t an n e s ).

The appearance, at some forms, of a strong carena, as well as of the 
spiral cords determined Sabba Ștefânescu (1896) to assign 
them to the subgenus Tylotoma. The existence of transition elements 
between carenate and noncarenate species points to a close relation bet
ween the two types of shells; however, no clear delimitation of apossible 
subgenus Tylotoma as against the nominative subgenus Viviparus can 
be made. That is why we do not consider it necessary to separate the 
subgenus Tylotoma within the genus Viviparus.

Within the Getian viviparids mention should be made of the predo- 
minance of the Romanian faunas ancestors. Thus, Viviparus praecraio- 
vensis Lubenescu, ancestor of Viviparus craiovensis ( T ournoue r ) 
from the Romanian, is found since the Upper Pontian. Similarly, Vivi
parus berbestiensis Lubenescu (occurring at the level of the Pachy- 
dacna Beds in the Getian base), coming from Viviparus argesiensis (Sab
ba), is an ancestor of Viviparus bifarcinatus (Bielz) and Viviparus 
stricturatus ( N e u m a y r ), for which it has often been mistaken. Like- 
wise, Viviparus muscelensis Lubenescu shows many similarities with 
Viviparus turgidus (Bielz), the former being found between and above 
the Dacian coal seams in Oltenia and the Argeș District. Viviparus cuces- 
tiensis Lubenescu is likely to be related to Viviparus rudis ( N e u - 
may r).

In the Lower Dacian besides sculptured viviparids there are also 
observed smooth specimens and specimens with a relative high convexity 
— e.g. Viviparus dacianus Lubenescu, very often mistaken for 
Viviparus rumanus T o u r n o u e r .

The Upper Dacian (Parscovian) is characterized by the prevalence 
of smooth or sculptured, large-sized viviparids. Among the numerous 
species, mostly found out by Cobâlc eseu (1883), mention should 
be made of Viviparus rumanus Tournouer, V. murgescui 0 o b ă 1 - 
c e s c u, V. alexandrieni Cobălcescu, V. berberii Cobai- 
c e s c u, and V. berbestiensis grandis Lubenescu.

In the Romanian there is developed a fauna of strongly sculptured 
viviparids, with a size smaller than that of the Parscovian forms. It is 
only at this stage that we find species common to those occurring in the 
“Paludine Beds” of the Pannonian Realm, e.g. Viviparus bifarcinatus 
(Bielz), V. stricturatus ( N e u m a y r ), V. rudis (Neumayr).

15 — C. 50
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At the same time we establish, in the Romanian of the Dacic Basin, the 
presence of forms similar to certain Slavonie species which, however, 
have particular characteristics; it macle us to consider them local varie- 
ties of the latter. Among them, mention should be made of Viviparus 
dezmanianus dacicus Lubenescu and V. pitari dlteniae L u be
ne s c u . Beside them there also appear endemic species, typical of the- 
Romanian in the Dacic Basin, e.g. Viviparus turgidus ( B i e 1 z ), V. cra- 
iovensis (Sabba), F. bergeroni (Sabba), F. falconensis Lube
nescu.

It is worth mentioning the existence of deposits including highly 
sculptured viviparids, similar to the forms found in the Upper Paludine 
Beds : Viviparus novskaensis P e n e c k e and Viviparus sturi ( N e u - 
m a y r ). Such specimens have been reported from Sopîrlița (Olteț Valley). 
and the Igozălău Valley (Gorj District). As known, the comparisons bet
ween the Dacic and the Pannonian basins relying on viviparids were made 
up to the level of the lower and middle Paludine Beds. W en z (1943) 
pointed out that even in the Dacic Basin the evolution of this gastropoda 
group ended before its maximum development. The Identification of 
the two deposits with strongly sculptured viviparids makes us infer that,. 
in certain zones of the Dacic Basin, viviparids continued their evolution. 
It is possible that these zones might have been more extended but erosion 
removed the necessary evidences.
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QUESTIONS

P. Stevanovic: 1. It is obvious that none of the mentioned species of Vivipa- 
wids exist in Romania and the Pannonian Realm. It is likely that the collections have not 
been compared. There had to be fonns in common and a revision had to be made.

2. Is there the species Pterodacna in the Romanian Pontian ?
Ansivers : 1. The study of Viviparids in the Dacic Basin, carried out by one of the 

authors of the paper (V. Lubenescu), pointed out that at the Pontian level there existed 
local faunas of Viviparids, well established, which might represent a barrier for other forms 
which could have come from the west (the Pannonian Basin). The presence of some common 
forms of Viviparids in the Middle Pontian (Portaferian) deposits in the Pannonian and Dacic 
basins has not, however, been out of question, but the confirmation or not of this hypothesis 
supposes the possibility of carrying out of a comparative study of the Pontian Viviparids in 
:the two sedimentary basins.

2. The existence of the genus Pterodacna was pointed out by I. P’ a p a i a n o p o 1 in the 
Upper Pontian deposits in the east of Muntenia (eastern part of the Dacic Basin).
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BY

ANATOL RUSU 2

In the last decade severa! remarkable biostratigraphic results on 
the Oligocene in NW Transylvania were obtained. The large number 
of published papers, different interpretation of results, as well as the 
difficulty of using an adequate chronostratigraphic scale made more 
laborious the obtaining of a clear image on the Oligocene stratigraphy 
in the study zone. The present paper tries to synthetize the existing 
biostratigraphic data — including it into a logic and unitary scheme — 
and to eîear up certain apparent contradictions.

Three events have revolutioned the modern view on the strati
graphy of the Oligocene deposits in Transylvania. In their chronologic 
order they are, as follows:

— establishing of planktonic foraminifera! zones in the Vima Beds 
(P o p e s c u , 1972) and, relying on them, the specification of the Oli- 
gocene/Miocene boundary within this formation;

— discovery of the Nucula comta level (R u s u , 1972), with a 
typical Rupelian s.s. fauna, in the base of the Ileanda Beds;

— determination of the Lattorfian position in the Transylvania 
Basin on the basis of the calcareous nannoplankton (M a r t i n i & 
Moisescu, 1974).

Several relevant papers on foraminifera, ostracoda, nannoplankton, 
mollusca and fossil flora completed the known biostratigraphic scheme, 
allowing a more precise determination of the content of the Oligocene 
stages in the epicontinental deposits of Transylvania.

Eocene/Oligocene Boundary. According to the evolution of the 
researches conceming the Transylvanian Paleogene, it may be ascertained 
that the possibility to establish this boundary, as it is accepted at present, 
appears since the first study on the nannoplankton of the Brebi Marls. 
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(= Bryozoa Marls) in which. P o p e s cu and Gh e ța (1972, p. 132) 
pointed out: “At the level of sample 2761 (Turea) there oecurs a modifi- 
cation by the extinction of species Cyclococcolithus formosus and more 
frequcnt occurrence of the discolithines”. Using other biozonation sche- 
mes, the above-mentioned authors do not point out that it represents 
also the limit between Martini’s (.1969) standard nannoplankton 
zones NP21 (Lattorfian or Lower Tongrian) and NP 22 (Upper Tongrian 
= Henisian), which was pointed out in Transylvania, too (Martini 
and Moisescu, 1974) (see Figure). Meantime M e s z â r o s et al. 
(1973, 1974) separate the same two nannoplankton zones, but situated 
in other intervals of the lithologic succession. Considering erroneously the 
base of zone NP21 above the Pycnodonte gigantica level, the authors 
delimited, fortunately well, the Eocene/Oligocene boundary in the Mera 
profile ( M e s z â r o s et al., 1974, Fig. 1).

The zonation achieved by Martini and Moisescu (1974) 
indicated, for the first time correctly, the position of the Lattorfian in 
Transylvania, a stage ineluding the extension of the nannoplankton 
.standard zoneEP21 (Ericsonia subdisticha zone) and which was regarded, 
according to the West German authors, as Oligocene. Implicitly it was 
considered that the Eocene/Oligocene boundary — corresponding to the 
threshold between zone NP 20 and zone NP 21 — would be situated 
towards the base of the Brebi Marls. As regards Transylvania’s strati- 
graphy a situation not accepted in the mesogean realm is reached, that 
is to establish the boundary within the Nummulites fabianii typic zone, 
nearby the epibolic level of the index species.

The results obtained by M a r t i n i and Moisescu (1974) were 
reinterpreted by us (B us u , 1974), when it was established that the boun
dary discussed should be located between the standard zones NP 21 and 
NP22, that is in the interval between the Pycnodonte,gigantica marker level 
and the top of the Brebi Marls (see also B u s u and Drăgănescu, 
1976, B u s u , 1977). The determination of the base of the Helicopon- 
tosphaera reticulata zone (NP 22) made only after the extinction of speci
mens of Cyclococcolithus formosus is approximatively enough, especially 
that in the Brebi Marls overlying the Pycnodonte gigantica level, this form 
is found only sporadically (Gheța , oral information). Unfortunately 
in the Transylvania Basin species Cyclococcolithus margaritae Both 
& H a y is unknown, whose occurrence (used in biozonation) would give 
more certainty as to the establishing of the boundarv between zones 
NP 21 and NP 22.

A bionomic threshold is pointed out also in the ostracod fauna appro- 
ximately in the interval of the Pycnodonte gigantica level. Thus, the dis- 
tribution table given by Olteanu and Pop eseu (1973) shows 
that at this levelseveral species becomeextinct fCythereis dadayiM eh e s, 
Paijenborchella tritacosta Olteanu, Loxoconcha parva Pietrze- 
n i u k , Cytherura oedelemensis K e i j, $ emicytherura forestensis (K e i j) 
and new species appear, e.g. Cytheridea helvetica ( L n k s), C. henisensis 
K e i j , O. strigosa Pietrzeniuk and Krithe pernoides (Borne- 
m a n a). în 1977, Olteanu separated, within the Brebi Marls, even 
two local zones of ostracoda, having the extension of the index forms :
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Phlyctocythere eocaenica Keij zone, below the Pycnodonte gigantica 
level, and Paijenborchella tricostata (Lnks)zone, above the mentioned 
level (Figure). The author considered the first zone of Eocene age and 
the second one of Eocene-Oligocene age. Lately, Olteana (1980) 
has established the Eocene/Oligocene bonndary at the Pycnodonte gigan
tica level, marked by the explosive development of the species Bathocy- 
pris arcuata ( M ii n s t.) and Pterigocythereis fimbriata ( M ii n s t.) and 
the appearance of new species in the basin.

The planktonic foraminifera fauna brings the best arguments in 
favour of the drawing of the Eocene/Oligocene bonndary in the Transyl- 
vania Basin. Thus, within the Brebi Marls, I v a and R usu (1982) 
distinguished two planktonic foraminifera zones typical of the mesogean 
realm : Globorotalia cerroazulensis zone, the extension of which approxi- 
mately corresponds to the planktonic foraminifera standard zones P 16 
(partim) and P 17 ( B 1 o w , 1969) and Globigerina ampliapertura/ 
Pseudohastigerina micra zone, equivalent to zone P 18 (Figure). The 
bionomic threshold between the two mentioned zones — established on 
the extinction of the forms Globorotalia cerroazulensis cerroazulensis 
(Gole) and G. cerroazulensis cunialensis Toumarkine&Bolli 
and the occurrence of the species Globigerina ampliapertura Bolii — 
is situated at the base of the Pycnodonte gigantica level and corresponds 
to the Priabonian/Oligocene bonndary in the reference sections of the 
Paleogene in Italy. In the Globigerina ampliapertura /Pseudohastigerina 
micra zone in Transylvania there occur also typical Oligocene species 
such as Pseudohastigerina naguewichiensis ( M j a 11 i u k), Globigerina 
liverovskoe ( B y k o v a), Chiloquembelina qracilima A n d r a e, etc. (see 
Iva&Eusu, 1982).

Other groups of organisms do not bring specifications as regards 
the Eocene/Oligocene bonndary ; modifications within the fauna of molluscs, 
echinids, nummulits can be observed more upwards in the stratigraphic 
column (at the level of the Hoia Beds), partially determined by the paleo- 
geographic changes.

The Mera Beds and their equivalent in the Preluca area — theCuciu- 
lat Beds (Figure) — include a typical Oligocene mollusca fauna, repre- 
sented by Ampullinopsis crassatina ( L m k.), Turritella biarritzensis 
(Bouss.), Tympanotonos labyrinthum (Nyst), Pirenella plicata gale- 
otti (N y s t), Polymesoda convexa vapincana (d’Orb.), Crassostrea 
cyathula multiplicata (Tourn.), Pitar verneuili (d ’ Arch.), etc. (see 
M o i s e s c u , 1972, 1978 ; R us u, 1977). Also at this level the echinid 
Scutella subtrigona Ko ch appears, considered (E u s u , 1977, p. 164) 
a geographic subspecies of Scutella subtetragona G r a t . of the early 
Oligocene in Aquitania.

The Mera Beds, with their unitary macrofauna, have been assigned 
to the Henisian, considered a subdivision of the Eupelian s.l. (see E u s u, 
1977).

Henisian (=Upper Tongrian) includes: the upper part of the Brebi 
Marls, the Hoia Limestone and, as it will be seen further on, most of the 
Mera Beds and their lateral equivalents (Figure).
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Henisian/Rupelian s.s. Boundary. As the biostratigraphic results 
obtained up to now are not conclusive for the specification of this limit, 
the question is still open for discussion. However, we may approximately 
locate the Henisian/Rupelian boundary within the Mera Beds.

As known, the Henisian has the extinction of the nannoplankton 
standard zone NP 22 (Helicopontosphaera reticulata zone). In the Tran
sylvania Basin this zone is considered to be spread up to the base of the 
Mera Beds from the type profile (M e s z â r o s et al., 1974) and beyond 
the Scutella Lower Level (Martini, M o i s e s c u, 1974). According 
to Martini and Moisescu (1974) the upper limit of zone NP 22 
is poorly defined, the next zone (NP 23) being represented on tables by 
a question mark. Our observations on two important marker species of 
the Paleogene — Isthmolithus recurvus D e f 1. and partieularly Lanter- 
nithus minutus Stradner (see Martini and M o i s e s c u, 1974, 
Fig. 3) — made us include the whole interval of the Mera Beds to the 
zone NP 22 (R u s u , 1977, p. 165).

The ostracod faunas of the Cuciulat Beds ( O 11 e a n u, 1980) bring 
neAv elements for the establishing of the Henisian/Rupelian s.s. boundary. 
They indicate a bionomic threshold between the Scutella Upper Level 
and a packet of grey clays, marked by the extinction of some taxa, such 
as Leguminocythereis decipiens ( L n k s .), Cytherellagracilis Lnks., Trie- 
belina punctata Deltei, Occultocythereis gradata P r t z k., Hermani- 
tes memorans M o o s, Paracytheridea tuberosa Lnks., Xestoleberis 
muelleriana L n k s., X. subglobosa (B o s q.), etc. and the appearance 
of new species : Paracypris aerodynamica O e r 11 i, Cytheretta aff. ramosa 
(Lnks.), C. aff. schoelleri (Keij), C. aff. gutzwileri Oertli, C. aff. 
fallens Oertli and Bairdia aff. subdeltoidea ( M ii n s t). Therefore, 
we admit as Henisian/Rupelian s.s. boundary (considered substages of the 
Rupelian s. I.) the limit given by ostracods, located towards the terminal 
part of the Cuciulat Beds or the Mera Beds, immediately over the Scutella 
Upper Level (Figure).

A typieal Rupelian (s.s.) fauna has been reported from two members : 
the Bizușa and Ileanda beds, as well as their littoral equivalents in the 
basin (Creaca, Dineu and Cetate beds), all assigned to the Dolheni Forma
tion ( R u s u , 1977, p. 122). Here there oceurs a particular malacofauna, 
specific to the Rupelian in the Transeuropean domain, represented by 
Corbula ex gr. sokolovi (Karlo v), Corbula ex gr. helmerseni M i c h a j - 
1 o v s c h i, Lentidium triangulum (N y s t. ), L. ex gr. nitidum (S o w.), 
L. vinogrodskii M e r k 1 i n, Polymesoda convexa B r g t., Cardium sero- 
gosicum N o s s., O. lipoldi R o 1 1 e, Con ger ia brardi (B r g t.), C. nysti 
(d’ O r b .), C. tenuissima M o i s e sc u , Rzehakia cimlanica P o p o v, 
etc. (Moisescu, 1972 ; R u s u , 1977). The ostracod fauna is domi- 
nated by the species Thracella apostolescui S b n m e z, Cytheridea ventri- 
cosa G o e r 1 i c h, Cytherossa spathacea (Lnks.) ( Olt eanu, 1980).

The mentioned invertebrate assemblages belong to a pliohaline 
braekish sea (salinity 9 — 16.5°/00), extending from the Carpathian zone 
up to the Arai Lake region, isolated by Tethys and the northern realm. 
It represents the first temporary separation of the territory which later 
on — definitively isolated — will become the Paratethys Realm. In the 
author’s opinion it is only at this level that the Kiscellian might begin,

A Institutul Geologic al României
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a regional stage older than the Egcrian proposed. by B âl di in 1969. 
At present, this author extends it on the whole interval between the Pria- 
bonian and the Egerian (B â 1 d i, 1979). Thus, the Kiscellian becomes — 
without any stratigraphic reason — a hybrid stage, characterized by 
mesogean faunas at the lower part (equivalent to the Henisiati) and Trans- 
european endemic faunas at the upper’ part (equivalent to the Rupelian 
s.s.). In our opinion a regional stage of the early Parațethys would be 
useful only for the interval represented by the Bizușa Beds -f- the Ileanda 
Beds =* upper part of the Tard Clay (non-laminated argillites with brac- 
kish fauna) + the Kiscell Clay, which probably corresponds to zones 
NP 23 and NP 24 of calcareous nannoplankton.

In the lower part of the Ileanda Beds there is an intercalation with 
marine faunas of normal salinity — Nucula conta level (R u s u, 1972) — 
•— whoșe elements are found also in the Dineu Beds in the Gilău Area. 
The fossil assemblage is represented by mollusca [Nucula conta G o l.d f., 
Nuculanazvestendorpi (Nyst.), Angulusnysti (Desh.), Polinices catena 

.achdtensis (Reci)] (Rusu, 1977), ostracoda [Cytheridea lielvețica 
(Lnk sl), Bairdia aff. ovifornis S p e y e r, Loxoconcha aff. liuiperi 
■Keij, Cytheronorpha aff. zindorfi (Lnks.), CythereUa sp., Cadona 
sp.)] (Olt eanu, 1980), foraminifera [Dorothia textilaroides (H a n t k.), 
Glandulina aequalis R e u s s., Pyrulina fusiformis (R o e m e r), Nonion 
granosum ( d ’ O r b.)] (Rusu, 1977), nannoplankton [Reticulofenestra 
ornata M ii 11 e r, I?. clatrata M ii 11 e r, Dictyococcites dictyodus (D e f 1. 
& F e r t.), Ortozygus aureus (S t r a d.), Transversopontis fibula G h e ț a, 
Cyclicargolithus floridanus (R o t h . & H a y), Coccolithus rupeliensis 

•M ii 11 e r, C. pelagicus (Wallich), Discolithina desueta hX ii 11 e rj] 
. (Gheța et al., 1976; Mhszâros et al., 1977). This fauna points 
to the Rupelian age and the nannoplankton is considered to belong to 

‘the standard zone NP 23 (Sphenolithus predistentus zone) in the lower 
part of the Rupelian s.s. The Rupelian s.s. is represented, in NW Tran- 
sylvania, by the terminal part of the Mera Beds, the Dolheni Formation 

: (entirely) and the basal part of the Vima Beds.

Rupelian/Chattian Boundary. So far this limit is poorly defined in 
Transylvania. The brackish mollusca faunas in the Gilău and Meseș area 
(M o i s e s c u, 1972 ; 1978 ; R u s u, 1977) seem to be useless for the trac- 
ing of the Rupelian/Chattian boundary. Because of the lack of pectinids 

■ typical of these stages, the marine malacofauna in the Preluca area (Rusu, 
. 1977) cannot bring specifications in this sense.

Important biostratigraphic elements have been brought by the 
palaeoflora studies on the basis of -which Petrescu (1970) assigned the 
Cetate Beds to the. Middle Oligocene and the Zimbor Beds to the Upper 
Oligocene.

The microfauna of the marine formations constitutes the starting 
point of the discussions on the Rupelian/Chattian boundary in Transyl
vania. The foraminifera assemblages studied by P op eseu (1972, 
1975) in the Vima Beds (= Gostila Beds) — a formation overlying 
the Ileanda Beds — allowed him to separate some zones of planktonic 
foraminifera. The first zone — Globigerina tapuriensis/G. tripartita zone,
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whose upper limit is marked by the extinction of the index species and of 
forms of Globigerina gortanii (Borș e 11 i), G. pseudovenezuelana B 1 o w., 
G. selli ( B o r s e 11 i) and Tritaxia szaboi ( Han tk en ) and the appea
rance of the species Globigerina ciperoensis Bolii and Globorotalia opinia 
opima Bolii — would belong entirely to the Rupelian. According to 
Pop eseu the bionomic threshold between the mentioned zone and Globi
gerina ciperoensis/G. anguliofficinalis zone, situated approximately half 
the thickness of the Vima Beds (which amounts to 300—400 m), corres- 
ponds to the Rupelian/Egerian boundary. The studies on nannoplankton 
do not ascertain this conclusion. G h e ț a (in B ombiță et al., 1979) 
points out the presence of the standard zone NP 24 (Sphenolithus dis- 
tentus zone) with Helicosphaera recta H a q, II. euphratis (H a q), Reti- 
culofenestra lockeri M ti 11 e r, Dictyococcites dictyodus (D e f 1. &Fer t.), 
Discolithina latelliptica B â 1 d i - B e k e, Sphenolithus distentus (M a r- 
tini), Cyclicargolithus abisectus Miiller up to 10—30 m above the 
base of the Vima Beds, followed by zone NP 25 (Sphenolithus ciperoen
sis zone), the basis of which is marked by the first appearance of the spe
cies Discolithina enormis Locker and Triguetrorhabdulus carinatus 
Martini. As known, the lower boundary of the Chattian is situated 
within zone NP 24 or, according to the same authors, at the base of zone 
NP 25, therefore in our case, towards the base of the Vima Beds.

Globigerina ciperoensis/G. anguliofficinalis zone, which includes 
beside the index species the taxa Globorotalia opima opima Bolii and 
G. opima nana Bolii (see P o p e s c u , 1975), would correspond only 
to the upper part of the Chattian, its lower part being represented by 
the Globigerina tapuriensis/G. tripartita zone (almost entirely) (Figure).

Considering the nannoplankton, the. Chattian corresponds to the 
standard zone NP 25, about 200 m thick, including towards the upper part 
the acme of the species Cyclicargolithus abisectus M ii 11 e r .

In NW Transylvania, in the marine and brackish psamitic facies, 
Chattian mollusca are found in the Buzaș Beds, where it forms the Pyc- 
nodonte callifera level, Turritella and Thracia level and Amusiopecten 
burdigalensis level (see Rusu, 1977), and in the Zimbor Beds (Crassos- 
trea cyathula level) (M o i s e s c u, 1972,1978 ; Ș u r a r u, 1975 ; R u s u, 
1977). The Chattian age of the Zimbor Beds — of brackish facies — is 
also supported by the discovery of a marine malacofauna at their upper 
part (Ș u r a r u , 1969), within which M e s z â r o s et al. (1975) point 
out standard zone NP 25 and the lower part of nannoplankton zone NN 1. 
Also at this level Rusu (1977) reported a foraminifera! assemblage 
from the Amusiopecten burdigalensis level, which attests the presence of 
the standard zone P 22 (Globigerina ciperoensis zone) (B 1 o w, 1969).

The Chattian would include an important part, of the Vima Beds, 
having the extension of zone NP 25, most of the Buzaș Beds (interval 
between the Pycnodonte callifera level and Amusiopecten burdigalensis 
level) and the Zimbor Beds with the Red Clays Horizon of the Sînmihai 
Beds (Figure 1).

Olnjccene/Miccf ne BoundaTy(=ChaUian/Aquitanian). Still debated 
in the world, in Transylvania this limit has been established according 
to Popesc u’s delimitation (1972) in the marine pelitic deposits and

4M, Institutul Geological României 
jcrV



236 A. RUSU 8

to Eusu’s delimitation (1974) in psamitic deposits of marine and 
brackish facies.

In the Vima Beds the Oligocene/Miocene bonndary is established 
at the base of the Globigerinoides primordius zone — approximately 
equivalent to the standard zone N 4 — marked by the first occurrence of 
the species Globigerinoides primordius B 1 o w & B a n n e r (see P o - 
pescu 1972, 1975). Approximately at the same level there occur the 
first typical specimens of Helicospliaera carieri (W a 11 i c h) and II. amplia- 
perta (B r a m 1. & W i 1 c o x.) (see Gheța in B o m b i ț ă et al., 
1979), which would mark the base of zone NN 1 (Triquetrorhabdulus 
carinatus zone), considered of Miocene age.

In psamitic deposits this limit is established on the basis of the 
mollusca fauna at the base of the Gallista lilacinoides level in the Buzaș 
Beds (marine formation) and immediately under the Crassostrea aginensis 
level in the Sînmihai Beds (brackish member) (see R u s u, 1974, 1977). 
Therefore, the Oligocene/Miocene bonndary is situated under the Coruș 
Beds — Larger Pectens Horizon which marks the first Miocene trans- 
gression in Transylvania — but not at the base of the mentioned horizon 
as Popescu mentioned in 1972. The stratigraphic conception pre- 
sented in this paper is at present adopted by most of iresearchers who 
study the Transylvania Basin.
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QUESTIONS

J. M i t r o v i 6. In the lower and upper levels with Scutella subtrigona there are also 
■ other genera of echinits. In what types of deposits does this assemblage oceur?
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Ansiver. In the two levels with Scutella there also occur echinits bclonging to the genera 
Diplosalenia, Coelopleurus, Echiiwlampas, Schizaslcr and Euspalangus. This faunal assemblage 
is encompassed in bioclastic limestones, arenaceous limestones and calcareous sandstones.

M. N o s o v s k y : 1. Dr. A. R u s u presented very interesting data on the basis of 
which a correlation can be madc not only within the Carpathian area but also in the Euxino- 
Caspic area. This is possible due to a brackish fauna found out in Transylvania, which includes 
Corbula sokolovi and Cardium serogosicum, first described in the south of Ukraina and then 
in other parts in the south of the U.S.S.R.

2. As regards G. Bizon and C. M ii 11 c r ’s report (1977) on the correspondance of 
the nannoplankton zone NP 25 with the planktonic foraminifera zone N 4 don’t you think 
that the nannoplankton reported from the Buzaș Beds prove the appurtenancc of these beds 
to the Lower Miocene?

Ansiver. The correlation of the planktonic foraminifera zones with the nannoplanktonic 
zones shown on the table had been made according to the evidence found in Transylvania. It 
is possible that here Globigerina primordius — index species for zone N4 at the basis of which; 
the Oligocene -Miocene boundary has been establishd — might occur later on and consequently 
the real limit is bcyond it. In this case a larger section of the Buzaș Beds would belong to 
the Miocene; however, their lower part belongs undoubtedly to the Oligocene as indicated, 
by the other groups of organism*, the nannoplankton included.

It is to be mentioned that the correspondance of the zone N 4 with the zone NP 25- 
is only parțial at Bizon and M ii 1 1 e r, at least in the paper of 1979 the whole zone; 
NP 25 is assigned to the Oligocene.



BIOZONEN VON ORGANISCHSKELETTINGEN 
MIKROPLANKTONS IN DEN PANNONISCHEN SCHICHTEN 

UNGARNS1
VON

MAR IA SCTOxE SZENTAI 2

In den pelitischen Ablagerungen der pannonischen Schichten kom- 
men Uberreste von organischskelettigen Mikroplanktons /Algen/ stel- 
lenweise massenhaft vor. Bedeutend sind besonders die imunteren Teii 
der Formationsgruppe verbreiteten Dinoflagellaten, da ihre Ausbildung, 
ibre sehr schnelle Verbreitung und schnelle Selektierung nachher, ivich- 
tige Verănderungen der dkologischen Verhăltnisse innerhalb einer kurzen 
erdgeschichtlichen Zeiteinheit festhâlt.

Mit der Beschreibung von Dinoflagellaten befasste sich zuerst 
Nagy L â s z 1 6 ne, dann gab in Rumânien N. B a 11 e ș Bericht liber 
die mit der ungarischen identischen Gemeinschaft und beschrieb neue Arten. 
Nachher arbeitecen L. E. St over und W. R. Evitt eine neue 
Methode der Bestimmung der vorpleistozănen Dinoflagellaten aus, auf 
Grund dessen man mit einheitlichen Gesichtspunkten diese Gemeinschaft 
bestimmen konnte.

Die bearbeiteten Bohrungen befinden sich am Fuss der Cserhât- 
Mâtra- und Biikk-Gebirge, auf dem Gebiet zwischen den transdanubi- 
schen Mittelgebirgen und dem Mecsek-Gebirge, sowie siidlich von dem 
Mecsek-Gebirge (Abb. 1).

Innerhalb der lithostratigraphisch begrenzten pannonischen For
mationsgruppe (Â. J â m b o r, 1980) unterschied ich fiinf Biozonen. Die 
Grenze der Biozonen ist nicht immer gleich mit der Grenze der Litho- 
fazies-Einheiten oder der Faunengemeinschaften.

Die Untersuchung der litoralen und beckeninneren Schichten- 
folgen bestâtigte die weite horizontale Verbreitung dieser Mikrofossilien 
Ihre vertikale Verbreitung ivird jedoch dureh die Verănderung der Um- 
weltsfaktoren (Salzgehalt — Temperatur — pH) begrenzt.

1 Vorgetragen am 12. Kongress der Karpato-Balkanischen Geologischen Assoziation, 
8 — 13 September, 1981, Bukarest, Rumiinian.

2 Ungarn.
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Abb.l. — Platz der untersuchten Bohrungen und das Aîter der Schichten.

Biozonen von organisehskelettigen Mikroplanktons

Biozone Pleurozonaria ultima

Auf Grund der Lithofazies, sowie mit Untersuchung des Makro- 
faunas kann man bei der Schichtenfolge von Zala die Zugehdrigkeit zu den 
pannonischen Schichten beweisen (Ă. J âmb or, 1980). Ich untersuchte 
diese Schichtenfolge in Transdanubien in der Umgebung von Tengelic 
(ihre Molluskenfauna ist das Limnocardium praeponticum auf Grund der 
Untersuchungen von Korpâsne Hodi M.). Charakteristisch fur ihr orga- 
nischskelettiges Mikroplankton ist das massenhafte Vorkommen einer 
einzigen Art, der Pleurozonaria ultima n. sp. Ausser dieser Art fand man 
nur 1—1 schlecht bewahrte Cymatiosphaera und den Typ Spirogyra 
3c. Die Faunengemeinschaft deutet auf eine brackige, euxine Fazies, 
ăhnlich den Schichten von Tard mit Pflanzen- und Fischiiberresten, 
wo die Art Pleurozonaria minor (H u 11 e r) Eâkosi massenhaftes Vorkom
men hatte.

Oberhalb der Mergelschichtenfolge von Zala sind die Dinoflagella- 
ten fiir die Tonmergelschichtenfolgen von Csâkvâr und Brava charak
teristisch. Die makroskopisch gleich aussehende Tonmergelschichten- 
folge kann man in zwei Biozonen gliedern. Die untere kann man mit der 
Art Spiniferites bentori, die obere mit der Ausbildung der Art Spini
ferites validus kennzeichnen.

Biozone Spiniferites bentori

In dieser Biozone (Abb. 2, 3) findet man mehrere, morphologisch 
vechselvolle Variationen der Art Spiniferites bentori (E o s s i g n o 1, 
1964) S a r j e a n t, 1970. Im unteren Teii der Biozone trifft man hâufig 
die zonenanzeigende Art und ihre dimorphe Form Gonyaulax digitale 
(Pouchet) K o f o i d 1911; im oberen Teii zusammen mit dieser 
art die Pontiadinium Arten (P. pecsvdradensis, P. obesum, P. inegui- 
cornutum) und Formen aus dem Prevalvat Stadium.

Institutul Geologic al României
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Im oberen Teii der Biozone wird zusammen mit der Ausbildung 
der Pontiadinien die mit 15—20 Mikron grossere Form der Art Gonyaulax 
digitale hăufig.

Die zonenanzeigende Art entstand im unteren Teii der Schichten 
mit Congeria banatica. Ihre sehr schnelle Verbreitung mit morphologisch 

Abb.2. — a, Spiniferites bentori (Ross.) Sa rj cant ; b — d, Gonyau
lax digitale ( P ou c h e t) K o f o i d; e-f, Pontiadinium pecsuăra- 

densis n. sp., 600-fache Vergrosserung.

vechselvollen dimorphen Formen zeigt den fiir die Art optimalen Leben- 
sraum in den Schichten mit Congeria czjzeki.

Die auch heute lebenden und wâhrend ihrer Ontogenese zustande 
gebrachten planktonischen und bentonischen dimorphen Formen der 
zonenanzeigenden Algenhat man identifiziert (D. Wall und B. Dale, 
1970). Die Identifizierung der dimorphen Formen der fossilen Art ist 
•wichtig, weil unter Umstânden das Stadium der sehlafenden Spore oder 
das mit Theken und Planktonen vorkommt, abhângend davon ob die 
Ausbildung in der Nâhe der Kiiste oder entfernt davon geschah. Die 
dimorphen Formen findet man in den seichtwâsserigen, Kiistensaum- 
Fazies zusammen, in den vom Ufer fernen Ausbildungen ist die Form 
mit Theken und Planktonen die hăufigere. Mit der Identifizierung der 
bentonischen und planktonischen Formen kann man auch die hetero- 
pischen Fazies identifizieren, bei hăufiger Probenahme kann man aber 
in den vertikalen Profilen auch die Oszillationserscheinungen gut ver- 
folgen.

16 — C. 50

Institutul Geological României
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Abb.3. — a-b, pleurozonaria ultima n.sp. Tcngelic-2.663,9 — 665,Om. 1000 x; c, Spinifcrites 
bentori (Rossignol, 1934) S a r j c a n t, 1970. Szirâk-2. 439,2 — 439,5 m. 600x; d, Goni;- 
aulax digitale (P o u c h e t) Ko f o i d, 1911. Szirâk-2.139,2 — 439,5 m. 600x ; e, Pontiadinium 
pecsvâradensis n. sp. Pecsvârad —15.63,0 — 64,0 m.600x; f, Pontiadinium sp. Prevalvât 
stadium. Pecsvârad —15,65,0 — 66,0 m.COOx ; g, Gonyaulax digitale ( P o u c h e t) Kofoid, 

1911. Szirâk-2 373,0 —383,Om.600x.

Biozone Spiniferitis validus

Charakteristisch fur diese Biozone (Abb. 4) ist die Ausbildung der 
Art Spiniferites validus n. sp. und die Dinoflagellaten mit verdickten The- 
ken, mit den Arten Impagidinium globosum n. sp., I. spongianum n. sp., 
Tectatodinium pellitum Wall. Ausser den genannten sind in der Bio
zone noch hâufigere Arten Romanodinium areolatum Balteș, Spiniferi
tes paradoxus Cookson et E is ena ck , Chytroeisphaeriăza tuberosa 
n. sp., seltenere P-ntiadimum inequicormitum (Balteș). Formen 29.

IGR?
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Abb.4. — a, Spiniferites validus n.sp. Karăcsond-1/8.454,0 — 474,Om. GOOx; b, Jiomanodinium 
areolatum Balteș, 1971. Szirăk-2. 225,8 — 231,5m. GOOx; c, Impagidiniutn globosum n.sp. 
Szirâk-2. 185,1 — 18^,4 m.600x; d, Impagidinium spongianum n.sp. Szentl6rinc-Xil.376,3 
— 381,5 m. GOOx ; e, Teclalolinium petlitum W a 11, 1967. Szirâk-2. 194,7 — 195,6 m. 600x.
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und 139. des Pontiadinium. Ich beobachtete bei der zonenanzeigenden 
Art mehrere Variationsformen mit verschiedener Grosse und mit verschie- 
dener Lănge der Anbăngsel.

In der Begleitgemeinschaft der zonenanzeigenden Art gibt es auch 
einige Exemplare der Art 8. bentori, besonders in den Fazies des Bec- 
kcninneren. Die dick gewordenen Formen mit Theken der im unteren 
Teii der Biozone, noch hâufigen Dinoflagellaten, zeigen, dass sie trotz 
ihrer Dominanz schon nicht unter optimalen Verhăltnissen lebten. Die 
Verânderung der dkologischen Verhăltnisse wird auch dureh das Erschei- 
nen der Siisswasseralgen (Mougeotia laetevirens, Cooksonella circularis, 
Spirogyra Typ 1). angedeutet, die sich spăter zur Zeit der Bildung der 
lignitflossigen Schichtenfolge verbreiteten.

Die zonenanzeigende Art kommt am Fusse des Mâtra-Gebirges 
zusammen mit Kaladacna steindachneri, Limnocardium mayeri (B a r t h a, 
1971) vor, bei Tengelic mit der Fauna Congeria zagrabiensis (K o r p â s ne 
H 6 d i M.) vor.

Die Dinoflagellata — Zygnemataceae Zwischenzone

Diese Zwischenzone ist in der beckeninneren Fazies der Schichten- 
folgen von Somlo und Tihany charakteristisch. In diesen sandigeren Schi
chten bilden die Dinoflagellaten und die Jochalgen der Siisswâsser keine 
horizontal identifizierbare Schicht. Die Selektion der Dinoflagellaten 
begann schon in der Biozone S. validus. Ihr massenhaftes Aussterben 
iiberlebten nur einige Ar ten, die Art Impagidinium spongianum, I. globo- 
sum und ein Teii der Pontiadinien. Diese Arten konnen in einigen Pro- 
ben der brackig — siisswerdenden Schichten noch vermehrt auftreten.

Biozone Mougeotia laetevirens

In den Siisswasserteichen vermehrten sich stellenweise massen
haft die Jochalgen ( Mougeotia, Closterium, Spirogyra), sowie die Algen 
Botryococcus und Cooksonella.

Die zonenanzeigende Art vermehrte sich in grossen Meugen in 
Zentral-Transdanubien (Polgârdi, Tab, Nagyszekely), wo im sehr kalkhal- 
tigen Wasser ein optimalei’ Lebensraum fiir die Art sich gebildet hatte. 
Ihre gut erhaltene, dickwăndige Exemplare findet man aber liberali in 
den lignitflossigen Pannonschichten und in ihren heteropischen Fazies. 
Von den Jochalgen beobachtete ich die Art Closterium kutzingii Bre
bi s s o n in den siidlich von dem Xordlichen Mittelgebirge abgeteuften 
Bohrungen, in Transdanubien fehlte diese Art. In den untersuchten Pro- 
filen war die Dominanz der Alge Mougeotia laetevirens in entgegengesetzter 
Beziehung zu der Hâufigkeit der Algen Botryococcus braunii K ii t z i n g 
und Cooksonella circularis N a g y. (siehe Tabelle).

Die vertikale und horizontale Verbreitung der Dinoflagellata Biozonen

Die am meisten charakberistische Form der Dinoflagellaten Gemein
schaft der Panuonschichteu ist die Arh Spiniferites bentori (R o s s.) S a r- 
j e a n t, Man findet sie zusamneu mit den iu dea Meerea typischen Hy s-

Institutul Geologic al României 
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TABELLE

■Korrelationstabelle der oertikalen oerbreitung der organischskelettigen microplanktons, 
gesteinfazies und molluskenfauna
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trichosphaeriden der Salzwăsser in den Tabiano Schichten Norditaliens 
(D . H a b i b ); in den Quartârschichten Israels (B ossigno 1, 1962); 
in den postpleistozănen Schichten Englands (E. H a r 1 a n d ) und in den 
Quartârschichten der Bohrungen im Karibischen Meer (D. Wall).

Einige Formen ihrer Begleitgemeinschaft kennt man aber schon 
.aus der oberen Kreide. Die Art Spiniferites paradoxus wurde von C o -
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o k s o n und Eisenack in den Sedimenten der oberen Kreide Austra- 
liens beschrieben, die Art Pontiadinium inequicornutum (B alt eș} 
S t o v e r et E v i 11 fand ich auch im Sand des oberen Oligozâns (Boh- 
rung Budafok-1.).

Die Alge £. bentori bildet in den Tabiano Schichten Norditaliens, in 
den Schichten des unteren Pontien Rumâniens und in den Schichten mit 
C. banatica Ungarns das alteste Vorkommen der Art.

Charakteristisch fur ihr Vorkommen in Ungara ist, das man sie 
in den Schichten mit C. banatica zusammen mit Nannoplanktons der 
Salzwâsser und Schwachsalzwâsser findet, die eine entgegengesetzte 
Dominanz haben. In den Schichten mit C. czjzeki ist diese morphologisch 
mannigfaltige Algengemeinsehaft nur von Avenigen Nannoplanktons 
begleitet, sie kommt mehr mit Kalk-und Kieselschwammnadeln vor. 
(Untersuchungen von J. Bon â und M. G â 1).

Die Art lebt hcute in den Lagunen des Karibischen Meeresbeieinem 
tropisch -subtropischen Klima in normalem SalzAvasser und bildet 4,5% 
aller Planktons (D. Wall und B. Dale, 1968). Versuche mit der 
heute lebenden Art zeigten, dass sie auf die Verânderung der Temperatur 
empfindlich ist, die Angaben liber ihre Salztoleranz sind aber nicht klar.

Die im unteren Teii der Pannon-Stufe massenhaft vermehrte Alge 
$. bentori lebte — ihre heutigen okologischen Verhâltnisse in Betracht 
nehmend- bei einem sich vermindernden Salzgehalt und subtropisch- 
ausgeglichenem Klima. Die Ausbildung der Art aS. validus, soAvie die 
Uberverdickung einzelner Arten mit Theken geschah gleichzeitig in dem 
Beckenrandfazies, soAvie in dom beckeninneren Fazies ober der Biozone 
8. bentori. Unter den UniAveltsfaktoren konnte ausser der Verminderung 
des Salzgehalts die Temperaturverănderung entscheidend sein, die die 
morphologische Verânderung und die schnelle Selektion der Dinoflagel- 
laten verursachen konnte. An der Grenze der zAvei Biozonen zeigen haupt- 
sâchlich die autochtonen Algeniiberreste die Klimaverânderung. Die Ari 
8. validus und ihre Begleitgemeinschaft bilden jenes biologische Objekt, 
dessen Arisbildung an der Grenze der unteren und oberen Pannonschichten 
auch die Zeitzonengrenzen zeigt.

Der Verânderung der Dinoflagellaten-Gemeinschaften folgt ver- 
spâtet die Verânderung der Kontinentalfauna. Auch der UmAveltsanspruch 
der einzelnen biostratigraphischen Einheiten, Faunen und Floras ist 
verschieden. Ihre Korrelation ist nur dann moglich, Avenn Avir auch ihre 
unterschiedlichen okologischen Anspriiche in Betracht nehmen.

Neu ist die Untersuchung der Dinoflagellaten, die Ausarbeitung 
der Gemeinschaften ist noch in Gange. In der Zukunft Avird nach der 
Untersuchung der beckeninneren Schichtenfolgen vollkommener die 
Erkennung der wechselvollen Reihe der dimorphen Formen und die 
detailliertere Anfteilung der unterpannonischen Schichtenfolge.

DISCUSSIONS

N. B a 11 e ș : There arc known the difficulties in the horizontation and especially 
in the correlation of Pannonian beds in the Pannonian Depression with their equivalents-. 
in the extra-Carpathian regions (Carpathian Foredeep and Moesian Platform). Therefore..
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in my opinion this paper is very important as it brings new contributions and constitutes 
a practicai tool in the knowledge of the Pannonian and generally of the whole evolution 
of the Pannonian Basin.

In this way I should like to point out the fine work of dr. S ii t 6 n e S z e n t a i 
concerning the organic microplankton (Dinoflagellates includcd) and particularly two main 
aspects should be mentioned : 1. the taxonomic one — some new species have been crcated 
— and 2. the characteristic stratigraphic levels on Dynocysts and their Sharp correlation.

Of course there are also other problems which are to be solved and I am sure that 
the author will do her best to solve them.

Once again many congratulations to dr. M ă r i a S ii t 6 n e S z e n t a i and new other 
papers like this one.

P. Ste van o vie : Wir musscn heutc diese scMne Funde so auffassen, dass sie 
nicht nur dem Pannon sondern auch dem Pont angohort. Angefangen von der Molluskenzone 
Congeria zagrabiensis ist schon Pont, Schichlen mit Congeria czjzeki sind noch Pannon s. slr.

Institutul Geological României
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NEWEE KNOWLEDGE ON THE STEUCTUEE AND STEATI- 
GRAPHY OF QUATEENARY SEDIMENTS AT THE ZITNY OSTROV 

ISLAND IN THE DANUBE LOWLAND, CZECHOSLOVAKIA1

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association, 
1981 Septcmber 8—14, Bucharest, Romania.

2 Diouyz Stur, Institute of Geology, Mlynskă dolina 1,809 40 Bratislava, Czechoslovakia.

BY

E. VAăKOVSKÂț I. VASKOVSKV2

The Zitny ostrov island on the territory of Czechoslovakia extends 
in the southwestern part of the Danube lowland between Bratislava and 
Komârno; it is bordered by the Danube and Little Danube River. The 
areal extension of the territory is around 1600 sq. km. (Fig.). Theregion of 
the island forms an almost ideal young riverain plain (dejection cone) 
formed by activity of the Danube. The total inclination of the region is 
"from NW to SE. The highest points of the surface are near Bratislava 
of 134 m altitude and the lowest ones near Komârno of around 107 m alti- 
tude. The surface proper of the island is complicated by alternating flat 
and wide elevations and depressions and also by remnants of the hydro- 
graphic system (meanders and arms of the Danube and Little Danube). 
Sheets of drift sands of less areal extension are also found here. With 
geomorphological regional subdivision of the Zitny ostrov island are 
dealing more in detail L u k n i s, M azur (1959), Va ăkovsky, 
Vaăkovskâ (1977), Mazur, Luknis (1980).

In the sense of geological-tectonic subdivision of the Danube low
land (A d a m , D laba c, 1961) the region of the Zitny ostrov island 
takes up the essential part of the so-called central depression, the island 
part of which is often designated as the “Gabcikovo Depression” with the 
centre, of sinking near Gabcikovo. This depression is dish-shaped, its pre- 
Neogene substratum, according to the newer conception and to available 
bases (F u s a n, B i e 1 y, P 1 a n e â r, 1979), is forined in direction to 
Bratislava by crystalline schists by the Paleozoic in the area of Komârno 
and by the Mesozoic of the Hungarian Midmountains immediately near 
Komârno.

Thiekness of Neogene-Quaternary sediments, forming the filling 
of the Gabcikovo Depression, isnotequal. Itsgreatest thickness( accord
ing to interpretation of geophysical measurements) is up to 5400 m near
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Gabcikovo; from there in W direction the pre-Neogene substratum is 
rising quite equally, filling thicknesses decrease, changing to step-like 
near Bratislava and practically wedging out at the borders with the Little 
Carpathians. Thickness of the sedimentary filling decreases also in direc- 
tion east of Gabcikovo; in boreholes near Komârno its thickness is 1224 
—1141 m. The sedimentary filling of the Gabcikovo Depression, begin- 
ning with the Badenian gradually up to present, underwent a complicated 
geological development.

So far there is no more detailed knowledge about stratigraphy and 
lithofacial composition of Neogene sediments at the Zitny ostrov island, 
as no deep boreholes drilling through these sediments in their full thick
ness in the Gabcikovo Depression weresunkhere. The deepest boreholes, 
are only near Dunajskâ Streda (DS-1) and Oalovo (0-1); these, however, 
were finished in the Upper Pannonian — G a z a et al. (1972), Cer m â k, 
Gaza (1973), Holeczyovâ, Gaza (1972). The total thickness of 
the Neogene at the Zitny ostrov island was drilled through by a borehole 
near Komârno (P a g â c, 1966). Regarding this fact our description of 
Neogene sediments isbased especially more on several deep boreholes in 
close neighbourhood of the Zitny ostrov island (K o 1 â r o v o , Ho
rn o 1 a , 1966 ; D i a k o v c e , H o m o 1 a, 1960) and others.

The presence of Badenian and Sarmatian sediments in the Gabcikovo 
Depression (thickness up to 1000 m) is supposed by A d a m , D 1 a b a c 
(1969). The Badenian was directly encountered in borehole Komârno-1. 
The Pannonian sediments in the marginal part of the depression are lying 
trânsgressivelj7 on older formations of the pre-Neogene substratum and 
în the central part ou the Sarmatian. Most of ten they are formed by 
monotonous greenish-grey to grey, slightly fine sandy calcareous clays 
of quiet deep sedimentation (thickness up to 2000 m). In the Pontian the 
sedimentation of calcareous clays of light-greenish-grey and light-grey 
colour, prevailingly highly sandy, was predominating. Thickness of this 
sedimentation is up to 1000 m. Dacian sediments are divided here into 
the lower variegated series and upper coal seri.es. Their thickness attains 
up to 1500 m. The Dacian underlies the Quaternary sediments in the 
eastern part of the 2itny ostrov island near Klizskâ Nemâ, Kamenicnâ, 
Novâ Strâă. The Upper Plioeene (Romanian) is formed by the so-called 
‘‘Gabcikovo sands” at the Zitny ostrov island. Their occurrence was 
pointed but already earlier by J a n â c e k, who designated them as 
“regressive sands” and assigned them to the uppermost Pontian in the 
year 1966—1966a and 1966 b. Later (intheyears 1969, 1971),this author 
admitted their assignment to the Upper Plioeene. These sands are spread 
in the deepest part of the Gabcikovo Depression, then to the west as 
far as;Samorin and Rajka in Hungary, to the east or SE to Calovo, where 
they are bordered by a tectonic line trending SW—NE. Thickness of the 
‘■‘Gabcikovo sands”, as up to present boreholes show, is 250 to 400 m, 
so that their base is about 650 m below the surface.

The main component of the sequence of the “Gabcikovo sands” 
are sands. In general, medium- to coarse-grained sands with transition into 
fine pea-gravels predominate. Characteristic of these sequences are also 
layers of calcareous clays. Their thickness attains 10 to40 m and they may 
be traced well at greater distances. The colour of calcareous clays is most 
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often light-grey to grey and light-greenish-grey. The colour of gravels and 
sands is usually grey to greenish-grey.

The “Gabcikovo sands” are poor in fossils. So far only B res- 
t e n s k â (1966 a, b) was successful in finding four species and nine 
individual? of ostracods from the deepest part in the area of the Gabcikovo 
Depression near Vojka (in boreholes 1/1 and 2/1) and also near Gabcikovo 
(in boreholes 1/111,2/111). In this assemblage, there are Candoniella with 
Candoniella marcida, Candoniella schubinae, Candoniella albicans and 
Ilyocypris sp. Finds of mollusc have not been known so far, only in bore
hole OV-11 at depths 367 — 381 m and 530 — 540 m. B r e s t e n s k â 
(1966 b) distinguished branches and leaves of coniferous Glyptostrobus 
europaeus (Brgnt.) Here Pacltovâ (1971) also found an Upper 
Pliocene assemblage in thepollen spectrum from borehole HVZ-3 (Sequoia, 
Taxodium, Sciadopytis, Liquidambar, Cedrus, than Carya, Juglans, Tsuga, 
Castanea and Pinus haploxylon).

It will be possible to correlate stratigraphically the “Gabcikovo 
sands” with the so-called Kolârovo Beds, which are found in the wider 
area of the Zitny ostrov island (K o 1e s i k 1949, D 1 a b a 6 1959, 
B u d a y 1959, B u d a y et al. 1962, 1968 etc.); however, still more 
data will be necessary for it, requiring further studies.

The Quaternary sediments unequally cover the whole surface of? 
the 2itny ostrov island; they are characterized by unequal thickness— 
at the maigins 8 — 12 — 20 m and in the central part up to 340 m or even 
more. Severa! authors were dealing with their study (Horusitzky, 
1908, 1909; T i m k 6, 1904; Z o u b ek, K o u t ek , 1936 ; Cepek 
1938; S z a d e c k y - K a r d o s s, 1938; H r o m â d k a, 1956; 
L u k n i s, M a z u r, 1959 ; D 1 a b a 6, 1960 ; B u d a y et al., 1962,. 
1968; Janâcek, 1966, 1967. 1969, 1971; L o z e k, 1955 ; Krip- 
pel, 1962, 1963; B r e s t e n s k â, 1966, 1967,1977; P 1 a n d e- 
rovâ, 1966, 1967, 1977 : S c h m i d t, 1977; H omis, 1977; Ha
lo u z k a, M i n a f i k o v â, 1977 ; Mi n a f ik o v â, 1966 ; V a ă- 
k o v s k â, 1977 ; V a s k o v s k y, Vaskovsk â, 1977, and others). 
On the basis of up to present more detailed lithogeochemical, mineralo- 
gical-petrographical investigations, severa! paleontologica! finds and also 
severa! data of paleomagnetism (willingly provided by P. P a g â e 
from the Slovak Academy of Sciences in Bratislava) we distinguish the 
following genetic types of Quaternary sediments: A) Lacustrine or lacus- 
trine-fluvial sediments; B) Fluvial sediments; G) Sediments of the sur- 
ficia! cover (with specific genetic types of sediments and soils).

A) Lacustrine or lacustrine-fluvial sediments. Extension of these 
sediments in the region of the Zitny ostrov island is roughly bound to 
its deepest (depression) part, so that it coincides, to a considerable extent, 
with extension of the above-mentioned so-called “Gabcikovo sands”. 
They are deposited approximately in depth intervals from 95 to 160 m 
below the surface. According to HGV boreholes their thickness will be 
probably more than 200 m. The lacustrine or lacustrine-fluvial sediments 
in the 2itny ostrov island, as results from the already earlier descriptions 
by J a n â c e k (1968, 1969, 1971) mainly, however, on the basis of our 
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evaluation of HGV boreholes, are composed of sands and fine-grained 
gravels. Typical for these sediments is, however, the prevalence of clayey- 
loamy layers.

The sands found in lacustrine or lacustrine-fluvial sediments are 
fine, more often medium to coarse-grained, polymict, in places micaceous, 
of grey to light-grey colour. The pebbles are well worked up. In the pebble 
component of these sediments M i n a r i k o v â (1966) has pointed out 
that quartzites and quartz are predominating 70 — 80%. In the residue 
are mostly present mainly silicites (20% of pebble component). The sili- 
eites are brown, ochreous; less represented are glauconite sandstones. 
Pebbles of limestones and dolomites are sporadica!. Unlike the higher- 
lying fluvial sediments, no crystalline schists and granites are observed 
in lacustrine sediments. Their occurrences are seldom around 1%.

In the sandy component of lacustrine or lacustrine-fluvial sediments 
quartz is predominating in the area under study, the admixture is formed 
by silicites and feldspars. Working up of grains of the sandy fraction is 
little; the grains are mostly angular, less subangular and half-rounded.

Clayey-loamy sediments are of important position in lacustrine or 
lacustrine-fluvial sediments at the Zitny ostrov island. Their layers attain 
thickness of 5—10 in on an average, maximum 30 m. Visible are sandy to 
highly sandy clays. They are characterized by grey, brownish-grey, gre- 
enish-grey and light-grey etc. colours. We studied these layers more in 
detail in the following boreholes and depth. In borehole HGV-2 (depth 
187, 192, 196, 213 and 233 m), borehole HGV-4 (162, 173, 176, 322 m), 
borehole HGV-6 (196 an 198 m), borehole HGV-8 (216 m), borehole HGV-9 
(135, 164 and 172 m).

The complex litho-geochemieal study makes it possible essentially 
to distinguish two types of lacustrine or lacustrine-fluvial clayey sedi
ments: aj of so-called basal clays and b) of clay layers with morefrequent 
alternation with layers of sands. The basal clays are characterized by 
greater thicknesses; we follow them mainly in the lower parts of the 
sequence (e.g.in borehole HGV-4 at depth of 187 —233 m, then in bore
hole HGV-4 depth 159 - 176 and 322 m, in borehole HGV-8 at depth of 
212 — 220 m etc.). The second type, characterized by lesser thicknesses of 
clay layers and more frequent alternation with sands, can be seen for 
example, in boreholes HGV-6 at depth of .194—234 m, HGV-9 at depth 
of 161 — 174 and borehole HGV-11 at depth of 69 — 72 m.

The distinguished two types of clayey sediments in lacustrine or 
lacustrine-fluvial sequences differ not only in thickness but also in 
lithological-geochemical properties.

The basal clays in lacustrine or lacustrine-fluvial sediments at the 
&tny ostrov island represent mono-, bi- and polydispersive loams with 
granulometric maxima in fractions 0.05 — 0.01 mm, then 0.25 — 0.1 and 
< 0.002 m ; they are medium-sort ed to sorted, characterized by a varia- 
ble content of CaCO3 = 1.2—17.5 %, are weakly humose (humus up 
to 0.3 %), active pH reaction in H2O = 8.4 — 8.95 (or weakly alkalic 
to alkalic) exchangeable pH in KC1 = 7.4 — 7.8. An interesting parti- 
cularity of these clayey sediments is that with the commonly used dis- 
pergator (6% Na4P2O7j they induce peptization instead of dispergation.
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The second type of clayey sediments distinguished in lacustrine 
or lacustrine-fluvial sequences at the Zitny ostrov island is characterized 
mainly by a low coefficient of microaggregation (K mior 5—9); they 
are polymodal with granulometric maxima in fractions 0.25 — 0.1; 
0.05 — 0.01 and < 0.002 mm. The content of CaCO3 also varies within 
the range of 2.3 — 17.9%. Thev are characterized bv higher activity of 
pH in H2O = 8.6 - 9.0.

The difference in the litho-geochemical properties of the distinguished 
two types of clayey sediments in lacustrine or lacustrine-fluvial sequences 
is explained by different fluvial conditions of their forming and also by 
different diagenetic processes.

The content of heavy minerals (according to J. Hor n i 3, 1977), 
in lacustrine or lacustrine-fluvial sediments at the Zitny ostrov island, 
is not equal, considerably varying is the representation of individual 
minerals. So, in borehole HGV-4 the content of opaque minerals is within 
the range of 7.7 — 16.6%, of garnets 2.6 — 13.0%, dorite 0.5 — 2.4%, 
carbonates 36.6 — 75.1%. In borehole HGV-6 opaque minerals are repre
sented 8.5—82.2%, garnets 1.0—38.3%, chlorite 1.0—41.6% and 
carbonates 4.2 — 54.5%. Partieularly charaeteristic of this type of sedi
ments when compared to other is a relatively high representation of 
carbonates and a low content of garnets. Rarely, the occurrence of 
hypersthene is also recorded in these sediments.

The lacustrine or lacustrine-fluvial sediments distinguished by us 
at the Zitny ostrov island are generally known in not being partieularly 
rich in paleontological remnants. More important finds of ostracods in 
the frame of this investigat ion were recorded by Brestenskâ (1977) 
in borehole HGV-4 (depth 97, 99.3 and 102 m), in borehole HGV-3 (depth 
106-5 — 106.6 m), in borehole HGV-7 (depth 161.3 — 161.4 m and 193.0 
—195.5 m). In the ostracod fauna the following species are essentially 
represented: Candonea candida (Miiller), Candida sp. div. juy. str., 
Cyclocipros ovum (Jur ine ), Scottia browniana ( J o n e s ), Scottia 
tumida (J o n e s ), Limnocythera inopinata (Baird), Metacypris cor- 
data B r a d y et Ro b e r t s o n , Ilyocypris gibba (Ii a m d o h r ), 
It is worth mentioning the authoress’,find of macrospore Azolla ficuloides 
L a m. fossilis F 1 r o r s c h ii t z in borehole HGV-6 at depth 223.5 — 
— 223.6 m. The finds of spores and pollen from clayey layers from bore- 
holes HGV-6 (depth 197 — 198 m) and HGV-7 (depth 183.5 m) by P 1 a n- 
d e r o v â (1977) are also important. In borehole HGV-6 there are spores 
and pollen of the following familiersand genera : Gramineae, Cedrus sp., 
Chenopodiaceae, Liliaceae, Cyperaceae, Quercus, Pinacea, Pinus silvestris, 
Pleurozonaria and in borehole HGV-7 practically of similar representation : 
Quercus, Keteleeria, Abies, Picea, freshwater plankton of the genus Pleu
rozonaria, NAP, mainly Ranunculaceae, Rosaceae.

Within the complex study of deep hydrogeological boreholes at the 
2itny ostrov island we tentatively took samples from three boreholes 
(HGV-5, HGV-6 and HGV-9) of the core from clayey layers for the study 
of paleomagnetism. From borehole HGV-5 samples from the depths of 
135.5,137.9,140.5 and 142.8 were taken. The upper three samples (from 
depths of 135.5, 127.4 and 137.9 m were characterized by positive mag- 
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netization and the lower by negative. From borehole HGV-6 we took 
samples from depths of 197.5, 203.0, 230.8 and 238 m. AII of them (except 
the sample from the depth of 203.4 m) displayed negative magnetization. 
In borehole HGV-9 samples were taken from depth 161.2 to 161.7 m 
(on the whole 25 samples). Eleven upper samples except one displayed 
direct magnetization to the depth of 161.4 and positive magnetization 
from the depth of 161.4 m to 161.7 m.

Setting out from paleomagnetic scale of C o x (1968), the obtained 
values of paleomagnetism make it possible the following interpretat ion 
in the individual boreholes. The magnetic inversion found in borehole 
HGV-5 is bound to the inner part of the loamy-clayey sequence, which 
shows traces after pedogenetic processes. We suppose that the mentioned 
magnetic inversion in this sequence (depth 137.9—140.5 m) corresponds 
to the inversion boundary Brunes-Matujama (in the ehronological scale 
it is around 0.7 m.y. This whole sequence (at depth of 118.9—143.0 m) 
corresponds to the Gunz/Mindel-Cromerian interglacial period. We corre- 
late this sequence in age then also with the sequences in borehole HGV-3 
(depth 95 m) and borehole HGV-4 (depth 144 m) with the already men
tioned finds of ostracodes and assign them to the Cromerian.

The paleomagnetic data obtained from borehole HGV-6 show that 
except one sample from the depth of 203 m they have negative magneti
zation. The complex of sediments in this borehole (perhaps representing 
a fossil soil horizon) from the depth of 197.5 m corresponds in time to the 
Matujama magnetic epoch. The positive polarization of the sample from 
depth 203 m could probably indicate the Jaramillo episode (inside the 
Matujama epoch), providing the possibility to assign this sequence to 
the Donau/Giinz interglacial period. In any case there is a sequence of 
the Early Quaternary, younger than 1.8 m.y. The assignment of this sequ
ence to the interglacial is also supported by finds of flora (from the depth 
of 197 — 198 m) as well as by the occurrence of Azolla filiculoides L a m. 
in this borehole from the depth of 223.5 — 223.6 m.

Similarly as in the mentioned borehole HGV-6, also in borehole 
HGV-9 at depth 161.4 — 161.6 m a magnetic inversion was observed, 
most probably corresponding to the Jaramillo episode (of the Matujama 
epoch). In this borehole, as in the preceding one, the underlying beds also 
formed in the Early Quaternary. Their common feature, as we have 
already mentioned, is the low coefficient of microaggregation, the low 
content of humus, variable content of CaCO3 and high pH values.

We range to period of the Earliest Interglacial Donau/Giinz, besides 
the mentioned sequences in boreholes HGV-6 and HGV-9, also clayey 
sequences in borehole HGV-7, in which at the depth of 183 m the find of 
interglacial flora is recorded and at the depth of 161.3 — 161.1 marealso 
finds of ostracods of interglacial character.

The total of data obtained by lithological-geochemical, paleontolo
gica!, mineralogical-petrographical investigation and the study of paleo
magnetism makes it possible to range the distinguished lacustrine or 
lacustrine-fluvial sediments at the Zitny ostrov island generally to the 
Eopleistbcene, i.e. to the stratigraphic division of the Quaternary distin
guished in- the sense of Gr o'm o v (1957), G r o m o v, K r a s n o v, 
Nikiforova (1958),. N i k i f o r o v a , K r a s n o v et al. (1976).
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In this stratigraphic division of the Quaternary the following stages are 
also included: Biber, Biber/Donau, Donau, Donau/Giinz, Giinz, Giinz/ 
Mindel. A more detailed division of the individual stages will require still 
further investigations.

In order to support assignment of the lacustrine and lacustrine- 
fluvial sediments at the 2itny ostrov island to the Eopleistocene the first 
finds of ostracodes established by J i r i 6 e k (1969) from boreholes HVZ-3 
and HVZ-2 from the area of Dunajskâ Streda may be still mentioned. This 
author mentions in borehole HV2-3 8 species and 13 individuals and iu 
the underlier of the ostracod faima in borehole HV^-2 he established gas- 
tropods : Gastocopta cf. noulitiana (Dup.), Carycliium minimum ( M ii 1- 
ler), Segmentina sp., Cepaea sp., Bythynia Schweyr. Hyro- 
s o v a - V â v r o v â (1959) and B u d a y (1959, 1962) calledattention 
to finds of fauna similar to those mentioned by R. J i r i c e k from the 
area of Dunajskâ Streda from Eopleistocene sediments of the eastern part 
of the Zitny ostrov island near Kamenicnâ. At last, for completeness 
it is necessary to mention that Brestenskâ (1966 a, b) deter- 
mined also L5 species and 63 individuals of ostracods from the central 
part of the Zitny ostrov island from the area of Gabcikovo (boreholes 
OV-2 and VOK-88), tlien from the area of Palkovicovo (borehole OV-11) 
and Kli^skâ Nemâ (in boreholes HV-210, HV-222, VJ-203, VJ-204).

B) Fluvial sediments huild up the upper complex of Quaternary 
sediments at the Zitny ostrov island. The sediments of this complex 
occur at surfaee mainly in the upper part of the core of the island. They 
are deposited on the above described Eopleistocene lacustrine and lacus- 
trine-fluvial sediments, then on older formations (Dacian or Upper Plio
cene). This upper complex was designated by Janâcek (1967 a, 1969) 
as the “Danube gravelous series”. Its thickness is not equal (below Bra
tislava about 20 m, near Komârno 8 — 12 m and in the central part 
near Gabcikovo it attains 130 — 150 m) according to J a n â 6 e k. In 
the deep hydrogeologieal boreholes (HGV) studied by us it attains up to 
160 m.

The upper complex of fluvial sediments at the Zitny ostrov island 
is predominantly built up of gravels, gravelous sands, sands (sometimes 
also with larger pebbles); less represented are here clayey or loamy sedi
ments, which are most often found in form of lenticles, more rarely form 
layers extending at greater distances.

The greater thickness of the upper complex and the prevalence 
of thicker loose materials in its lithological composition reflect con-strative 
accumulation. Though in its structure stream-bed, flood-plain and dead 
arm facies take part, which are superimposed in cyclic superposition on 
one another as is to be seen from boreholes, however," the stream-bed facies 
predominates and the flood-plain; the dead arm facies are usually 
removed or preserved at various depth in form of larger or smaller len
ticles. Destruction of these facies was by the influence of lateral erosion 
of the migrating Danube stream-bed. In close co-activity of accumula
tion and synsedimentary tectonic mouvements a typically con-strative 
fluvial with many-stage or polycyclic development formed. Between 
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the individual cycles lying on oneanother we observe wash-outs, separating 
the individual beds, however, usually of no stratigraphic importance.

In the area under study the gravelous material of the upper Quater
nary fluvial complex is usually marked by characteristic rusty-brown to 
brownish yellow colouring with frequent limonitization. According to the 
data of Minarikovâ (1966), in petrographic composition of this 
complex quartz and quartzites (70 —80%) are mostly represented. In the 
residue there are various types of silicates (5%), mainly brown and ochreous 
silicites, less grey silicites and rarely reddish-brown, red and black sili- 
cites. Another type of rock are limestones and dolomites, more represent
ed in the upper parts (around 6%), however, decreasing downward. 
From sandstones (content around 4—8%) most abundant are quartz 
sandstones, less polymictic sandstones, more rare red quartz sandstones, 
micaceous fine-grained sandstones, glauconite sandstones and calcareous 
sandstones. Approximatelly equally represented as sandstones are also 
crystalline schists, the content of which decreases downward and the 
amount of silicites increases.

From crystalline schists are mainly represented two-mica gneisses, 
less muscovite, light-coloured biotite and amphibole, rarely garnet- 
biotite gneisses and granulites. From granitic rocks, forming only a small 
admixture (1%), two-mica and muscovite granites and fragments of 
pegmatite character are present.

Among heavy minerals in gravelous sandy sediments of the upper 
fluvial complex, according to Hornis (1977), opaque minerals and 
gârneț are mostly represented. The content of opaque minerals varies 
within the range of 9.5 — 69%, their greatest representation is observed 
in horeholes H.GV-1 (up to 69%), HGV-2 (up to 51%) and HGV-3 (up 
to 47.5%). Garnets are found within the range of 1 — 45.2% the greatest 
content is recorded in borehole HGV-3 (up to 45.2%), in borehole HGV-8 
(up to 40.8%), HGV-9 (up to 37.0%) and HGV-2 (up to 40.8%). Whe- 
reas opaque minerals are relatively equally represented in the complex, 
in garnets we observe a decreasing trend in direction from above down
ward practically in all observed boreholes. Representation of other heavy 
minerals is as amphiboles (up to 14%), chlorite (up to 15%), epidote 
(up to 18.5%). From other heavy minerals there are still represented apa- 
tite, zircon, rutile, tourmaline, zoisite, staurolite, disthene, augite, tita- 
nite, biotite, sillimanite, andalusite and dimmed minerals. Carbonates 
in this complex are represented with low contents. Especially interesting 
in this complex is the presence of hypersthene, bound to the northwestern 
and central part of the Zitny ostrov island and to the depth of around 
80 — 109 m; its content attains up to 4%. Its presence convincingly 
confirms the already earlier expressed opinion (V a s k o v s k y, 1970) 
of influx of the Vâh River into the Danube River in the Older Quater
nary in the southwestern part of the Danube lowland and its gradual 
migration to SE.

The upper gravelous sandy complex is mostly sterile paleontologic- 
ally. The only microfauna of freshwater ostracods was found by B r e s - 
t e n s k a (1977) in borehole CHGP-1 near Benkovâ Foton at depth 84 
and 93 m : Gandona div. sp. juv., Cyclocypris sp., Limnocyihere sp., Ilyo- 
cypris sp., and in borehole HGV-6 near Michal na Ostrove at depth 98 —

17 — C. 50
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— 99 m she established Ilyocypris gibba (R a m do hr ). The earlier finds 
of the mentioned authoress from the year 196G from boreholes near Gab
cikovo /OV-2, OV-12 / and Palkovicovo / OV-11 and OV-10/ where she 
found 9 species and 21 individuala may be also ranged to this circle.

According (o the superposition of the upper gravelous sandy fluvial 
complex we presiune that it was forming during the periglacial Pleisto
cene, i.e. from the Mindel to the end of the Wurm. So far we have not 
sufficient data for its more detailed stratigraphical subdivision. We may 
only suppose about clayey layers in boreholes HGV-2 (83—84 m), HGV 
-8( 93 m) and HGV-1 (80 — 85 m), in which finds of interglacial fauna are 
observed, that there is most probably the Mindel/Riss Interglacial. The 
mineralogical-petrographical analyses point out that the fluvial complex 
is built up of Danube material ntixed with the material from Carpathian 
streams.

C) Sediments oî the surficial cover. The sediments of the surficial 
cover represent a complex of sediments, which are covering the above 
described complex of fluvial gravelous sandy sediments at the 2itny 
ostrov island. Thickness of sediments of the surficial cover is variable, 
up to 5 — 8 m. In the structure of the surficial cover the following facial- 
genetic types of Quaternary sediments take part: a) fluvial-colian (loess- 
like) loams; b) sediments of the flood-plain facies; c) sediments of the 
facies of dcad arms; d) drift and re-blown sands; e) buried soils —as a 
particular product of the Quaternary. The sediments of the surficial 
cover represent the time of the Late Glacial, the Wurm and Holocene. 
These facial-genetic types of sediments were described more in detail by 
V a s k o v s k VaRovsky, Schmidt (1979).
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HOBblE AAHHblE O HEPMCKI4X OTJIO7KEHHHX 
CEBEPO-BAHAflHOrO OKOHHAHMH MAPMAPOUICKOrO 

MACCHBA1
H. A. CEPPEEBA2

^jiiiTenbuoe BpeMH cmTaaocb, hto HenoTopue necTponscTHue o6pa- 
3OBainin ceBcpo-aanasnoro oKOH'iamiH MapMapouicKoro Maccnsa n Hmb- 
HHHCKnX rop HBJIHIOTCH OAHOBOBpaCTHHMM II CtpOpMIipOBaJIMCb B TpiiaCOBOe 
BpeMH (T k a h y k, r p y zk ii îi, 1957; C ji a b ii ii, 1963). Tanoii bhbos 
HBIiaCH Cvie«CTBH6M CJIO1KHHX TeKTOHIIHCCKHX yCJIOBHÎÎ, 3aTpySIIHIOimiX 
HByHCiiiie nocjieAOBaTcabiiocTii iiaKonjiemiH oca^KOB, n Biiemnero cxoacTBa 
BepxHenajieosoîicKiix h MeBosoiicKiix OTJio?Keimîi.

Ha ocHOBaHiiii iiayHeHHH JiMTOJioro-$auMajibnoro cocraBa, BbincneniiH 
CTpyKTypno-TeKTOHiinecKoro bojiozKciiiih ii SnocTpaTiirpaiJnpiccKiix ocoȘcu- 
iiocTeii b TOJime necTpoiiBCTHbix ByjiKanoreHHO-ocaAOHHbix oSpaaoBaniiîi b 
nacTonmee BpeMH ycTanoBjienbi KaMeHHoyroJibHbie, nepMCKiie ii niiiKiie- 
TpiiacoBbie nopojțbi (/K y k o b, C e p r e e b a, II a c o h h ii k, 1964; 
C a a b h h, 7K y k o b, 1966; C e p r e e b a, 7K y k o b, 1966; C e p- 
r e e b a, 1974; Hî y k o b, B o 3 a p, H h e b, 1976; Cepreena, 1980).

OScTOHTejibHbiii oQsop MiiKpo$aopHCTiiHecKoro nsyHeiniH MeTaMop- 
(JiiiaoBaHHHX nopo« Bepxnero najieosoa yKpaiiHCKiix BocroHUbix KapnaT 
npiiBeneH b nauieîi nySjiiiKaijmi 1980 r. (C e p r e e b a, /K y k o b, 1980). B nacT- 
hoctii sjiecb M3JiOHîeH naJieonaJiiiHOJioni'ieCKiin  MaTepiian, CBiifleTenbCTByiomiiii 
npiicyTCTBHH cpeflii iiccjienyeMBix ocajțKOB oSpasoBaimii napSona (npeiiMv- 
mccTBeHiio BepxHero OT«eaa) h npoBeaeH cpaBiiiiTCJibUMiî aiianiia najiimo- 
Moptji c TaKOBbiaiM na aHajioniHHbix o6pa3OBaiinîi nojibCKOfi nacra KapnaT, 
lOJKHOii HacTii rop Bnxop (paîion AptHmeHM), Manax KapnaT (okpgcthoctii 
JlaMana), BoctohhoiI Hexini n Ba-niiai-um.

Ha oTJiOHieHHHX, co;țep>Kaniiix MHKpo$iiTo$occiiJiini i:aMennoyrojib- 
iioro BospacTa, necorjiacno 3ajieraeT Toanja necrpoiiBCTiiax nopoa, othoch- 
nțancH paiiee k Tpiiacy. B nacToarnee BpeMH b npeaeaax PaxoBCKoro Mac- 
ciiBa oua BbiaenHeTCH b nanecTBe caMOCTOHTenbnoii KpacnonjieciiencKoîi 
cbiitm, npimaflJieîKHocTb KOTopoîi k nepMii noaTBepan.'iacb namiiMii nanoHKaMii 
cnop ii naJibUbi (rK y k o b, C e p r e e b a, H a c e h h h k, 1964; C e p-

1 HoK.ian Sbina npencTaBnena na XII-om KoHrpecce KapnaTO-EanKancKOft Tco- 
norniecKoft Accomramm, 8—13 cerrniSpH 1981 r, ByxapecT, PyMbiiniH.

2 IlHCTiiTyT reonornaecKHx nayK AH YCCP, Kiicb.
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r e e b a, 7K y k o b, 1966; C e p r e e b a, 1974). Bto o6oadhkh 
Perisaccus pumicosus (I b r .) I s c h Iihytisaccus subnotatus N a u m., 
Pcmpbygdletces auritus Lub., Florinites sp., Trilobozonotriletes inciso- 
trilobus (Waltz) Kaim., T. trivialis (Waltz) I s c liIlymeno- 
zonotriletes granulatus (N aum .) I s c li . (KpacuMii ILiec, crpaTOTiinn- 
qecKiift paspea cbiitm).

EAHHHHHne nepMCKiio $op.uH BCTpeaajnicb Tai^ne Haini b rpa#iiTH- 
BnpoBaHHEix KBapițiiTax ynacTKa KoSuaeuKaH IJoanua (Vittatina striata 
L u b Pemphygaleles auritus L u b .) n b aaeBpoaiiTOBbix riopoaax, o5na- 
zKaiomnxcn no pp. Bojiliiiou yroAbKe ii IlepKanaS.

TaKHM oSpasoM, b SaaajibHoiî nacTii necTpoyBeTiibix ByaKaiioreHHO- 
ocaAOHKHx oSpasoBaimn PaxoscKoro MacciiBa n Hhbhhhckiix rop nanii 6hjhi 
oSnapyHîenM n onncaiiH nanimoMop^M iiepncKiix npenMymecTBenno xboh- 
hmx n KopaaiiTOBbix pacTcmiii. Oahaho, bcjighctbiib peAKOiî BCTpe'iaenocTii 
3TIIX oSoJIOHGK, IipiIHBAneHUIOCTb MIIRpO^HTO^OCCIIJIIlit K miIHUeny HUII BCpx- 
HCMy oTAeAan nepMCKoii chct6mh ne vnastiBajiaci».

MaTepnaii, no.nyneinibiîi nanii b nocseanee BpeMH. no3Bo.nncT aohoji- 
mrrb na.aniioaoriiaecKyio xapaKTepHCTiiKy SaaajiBHOiî, nyanaiioreuHO-oca- 
Aomioii ii rnncOHOCHOîi cbiit PaxoBcnoro nacciiBa n yTOimiTb BoapacT caia- 
raionjnx hx nopon.

Bagcb BnepBLie BCTpe’ieiiM yrjietJniunpoBannbie cnopu: Raistriclia 
heteromorpha ( A n d r .) Si vere., Nigrisporites nigriteUiis (Lub.) 
Oschurk., Calamospora plicata (Waltz) Si vere., Verrucosispo- 
rites verrucosus I b r ., Lueckisporites sp. Tlbiabița KopAanTOBux npeACTa- 
BJieiia BiiaaMM Cordaitina rotata (Lub.) Med v., C. uralensis (L ub.) 
S a m o i 1. OTMenenbi eAiiniiHHbie Vittatina vittifer (L u b .) S a m o i 1., 
1'. striata Lub., nunbua roaoceneiinbix p&c'tcmw—Ginkgocycadophytus. 
BMecTe c ycTanoBJieHHMMii panee Perisaccus pumicosus ( I b r .) I s c h ., 
Phytisaccus subnotatus N a u m., Pemphygaletes auritus Lub., OTfleab- 
iihmh Florinites sp., n npyrunii npHBeAeiiHbiiî cocraB naainionop$ otbc- 
naeT BepxHeii nepmi.

MKKpo$iiTo$occiiJinii cxofliioro cocTaaa, npeflCTaBJieiiHbie Florinites sp., 
F. schopfi Medv., F. cf. tener Medv., Cordaitina uralensis (Lub.) 
S am oii., Striatopodocarpites sp., Punctatisporites punctulatus I b r ., 
Convolutispora sp., Vitiatina sp. 6bwi o6napyHîenM nami (A h e e b, 
?K y k o b, P a 3 a a h o b ii ap-, 1976) b Teppiireimbix oopaBOBamiax Ce- 
BepHoii OceTiin (neaiAypeHbe rena;iAOH-<DnarAOii), npoSjienaTHqno otiio- 
ciiMbix k napSony ir sajieraiouinx iioa ^ayniicTiiHecim oxapaKTepn3OBan- 
HHMH BepXIienepMCKHMM II3BeCTHHKaMH.

CpaBHHTeJIbHblII aHaJIH3 MHKpO$HTO$OCCII.TtHH, BMABJieHHblX 113 Iiep.MII 
yKpaiiHCKiix Bocto'ihbix Kapnar, CeBcpnon OceTHii ii aiiaaormnibix o6pa- 
3OBannlt r. CjiHBena Boctoihmx BamcamiA (o6pa3pM nepcAanbi II. II ani e- 
b bi m ii <D. 7K y n o b i,i m, noKasaai cjieAyionjee.

Jjțnn npo6, OToSpamibix y r. CiniBeHa, TaKîKe uaii a-^h Boctohhbix Kap- 
naT n CeBepnoii OceTiin, xapaKTepna OAHOMeinKOBan nambița Florinites sp. 
(F. luberae S a m o i 1., F. pumicosus S e h ., W i 11. et B e n ., F. ova
lis Bhardw.), saiînnaioman b naJiHnoJioriiHecKOM cneurpe rocnoACTBy- 
joinee nonoHienue. OTMenaioTcn sabcb nbiJibueBbie oSojiohkh KopAaHTOBbix 
[Cordaitina cf. spongiosa (Lub.) S am o ii], ii BiiTraTmi ('Vittatina 
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striata L ii b., V. viltifer L u b .), iiMeiouțHe Tai«Ke pacnpocTpaneinie b 
nepMCKiix oTJioîKeminx Cenepuoii OceTim.

Hapaay c nwjibnow, b nccjie^yeMMX nopo^ax Boctohhmx BauRainm 
paaBHTM oSojiohkh Sporonites sp., Inderites compacta ( L ii b .) A b r a in. 
et Alarch., aKpiiTapxn poflOB Verihachium sp., Leiosphaeridia sp., ? 
Tasmanites sp.

riepMCKMii BoapacT nopoa r. Caunena, b cboio onepcHB, no^TBepîK^aioT 
cnopti ncKonaeMMx rpnooB Tuna Sporonites (Pot o n i e) I b r ., xapaK- 
Tepnbie n«in oTuoineiniii nexniTefuia.

Ouojomkh TypMM Saccites iiSBecTinj n n NeTaMop^nanpoBanHbix ot- 
noiKeiniflx nepini ÂlaJiax KapnaT (7K y k o b, B o a a p, H n e b, 1976). 
BwecTe c hhmii b necTponBeTiiux nopo«ax pacnpocTpaiienbi Sporonites sp., 
Reticulatisporites sp., P unctatisporites sp., Schulzospora sp., Taeniaespo
rites sp., Galamospora sp., Raistrickia sp., Densosporites sp., Cingulali- 
zonaies sp., Florinites sp., Protohaploxypinus sp., Protodiploxypinus sp., 
Pityosporites n npynie. KoMnaeKC nepMCKiix cnopOMop$ BM^enon b mg- 
TaMoptJnirax TIeincKoro Maccnsa 6jhib r. HecKii-Bpojț. On coctoht npeiiMy- 
ipecTBeiiiio na nwabUM c y^acTiieM po^a Vittatina (K o n z a 1 o v a, 1970). 
llepMCKaH MiiKpoijpiopa, naUflemian b boctohiioh narau Hhskiix Tarp, xapan- 
TepnayeTCS oGnaneM $op.u po^oB Vittatina, Striatosaccites, Protohaploxy- 
pinus, Ginkgocycadophites, P unctatisporites, Apiculatisporites, Aulispo- 
rites n MHornx npynix. CNemainibie KOMnaeKCM, coctohihiig na Bepxne- 
nepMCKiix Vittatina, Lueckisporites virkkiae, L. parvus, L. globosus,Ju- 
gasporites delasaucei, Limitisporites moersensis, Potoniesporites n hckoto- 
pbix TpnacoBbix (JiopM, BMjțeJieHbiE. II JianjțepoBO ii, 1973) na nemiTO- 
ncaMMHTOBbix OTjioa<eHHii MCjia^npoBOii cepwn e^nHimbi Xor b cenepo- 
BOCTOBiioii nacTii HiiaKiix Tarp.

B BocTOHiioii CjiOBaKim b MeTaMop^iiaoBanHMX rpa$HTOBMx cnanpax, 
aaneraionțnx nojț nopop;aMn iieorena, ycTaitOBJieiia acconiiapiiH cnop Karpa- 
tisporites, Klausipollenites, Taeniaesporites, Striatites n HpyrBte, yKaabiBaio- 
mne na npMHajvie?KHOCTi> oTgeJibHHx HeoByjiKaniiTOB k BepxHcii nepnn.

O^naHO no cocTasy, oSjinKy, Mop^ojiornnecKi-iM ocoâeunocTHM najin- 
noMop$aai necTpouBeTHbix oSpaaoBannii PaxoBcnoro MaccitBa ynpanHCKiixBo- 
ctobiilix KapnaT naiiSonee cooTBeTCTByioT KOMnjieKCbi cnop ii nbuibitM, ycTano- 
BJienHbieC. H e p n n b c k o ii n 7K. JI a n e b o ii (/K y k o b, B o a a p, 
H n e b, 1976) b ckb. P—7 (TuproBiinvre) n ckb. P —3 (BeTpnno) Miiai-iii- 
cKoiî njniTbi (CeBepnan Bonrapnn). 3aect xapaKTepubi BepxneiiepMCKiie 
Nuskoisporites klausi, Limitisporites redus, L. latus, Lueckisporites virkkiae, 
Taeniaesporites noviaulensis, Plaiysaccus papiliosus, Palcisporites zatiei, 
Labisporites gramdatus, Nuskoisporites gondvanensis, Vittatina vittifer, 
V. striata, Platysaccus sp., Jugasporites sp., Protodiploxypinus elongatus, 
Pemphygaletes striatus, Pacridium sp., Caytoniales sp. IlaaBaHHMe mii- 
Kpo$HTO$occMJinn neniibi TeM, hto naBjieneHM na TeppnremiHx n ByjiKano- 
rennbix necTpopBCTHbix oopaaoBaHiiii, conocTaBnenHbix na ocHOBannn 
jiMTOJioro-$aițHajiBHoro anannsa (ÎK y k o b, C e p r e e b a, H n e b, 
1976) c o6naiKeHHH.Mii nepMii BaJiKaHCKiix rop. Ilpn stom cnejțyeT yna- 
aaTb, mto 9tot naaeonajiiiHonoriiHecKiiiî MaTepuan noJiynen na CRBamim, 
KOTopbie b pa^e cjiynaeB BCKpbiBaioT nonubiii paapca nepMn (BoTpuno). Vnn- 
TbiBan cxoacTBo MiiKpo(|iopM, HSBneneHHMx na iiaaBaHHbix oâpaaoBannîi Mnanii- 
cKoii njniTbi ii KaMeHHoro MaTepiiana, oTo6paiinoro omia r. CjiiiBena, Boa- 
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mojkho BbicKaaaTb npoanoaoiKeHne o noajnenepMCKOM sospacTe ocaaoHHbix 
nopo,i CjiHBeHCKOiî IhiaHHHH.

IdiiTepecHo oTMeTMTB, hto cxonnue naiuiiM accopiiayiiii BepxnenepM- 
ckhx miikpo$iito({)occiijihm nBV'ieHbi (J er zy k i e wic z, 1979) us oTiioîKeHnit, 
BCKpwTbix ckb. Eoaecjianen-24 (CoBepocy^eTCKiiii ciinK:niHopnn). MiiocnopM 
s^ecb npeflCTaBjienbi rpynnoii Saccites: Lueclcisporltes, Klausipollenites, 
Pityosporites, Labisporites, Jugasporites, a TaKH<e OTAcubiibiMii o«noMeiu- 
kobbimji $opMaMii Cordaitina, Potonieisporites, Nuskoisporites. 3tot kom- 
njieKC cooTBGTCTByeT KOMnneKcaii Bepxueiî nepiin CBeiiTOKmncKiix rop ii 
3anasH0îi Ecponu.
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IIAJIIIHOMOPObl ^EBOHA B METAMOPOMTAX CTPAH^JKH1

1 HoKJiaji 6wna npeacTaBJiena na XII-om Konrpecce KapnaTo-BaJiKaHCKofi Teono- 
nt’iecKOfî AccoiinanHii, 8—13 cenTHopa 1981 r., Byxapecr, PyMbiHiiH.

2 Mhctmtvt reonornaecKHx nayK AH YCCP, KiieB.
3 PeonorHaecKMft HHCTiiTyT BAH, Co$hh.
4 BuciUHii ropHO-reojorunecKHK HHCTHTyT, Co$mh.

JI. A. CEPPEEBA2, K. M. HAlIEB2, H. r. MA.HHKOB2

CTpaHfl?KaHCKnii ropiibiii iiaccnB — CBoeo6pa3Hbiiî reojiornqecKMiî pe- 
rnoH K>ro-BocTOKa Bojirapmi, cjioiKeHHbiîî nopo^aMii apxeftcKO-HeTBepTM’i- 
tioro BoapacTa, nacTHHHO, npeTepneBHiMMH MeTaMop$n3M. Hs-sa cjiojkhocth 
TeKTOHiiqecKoro CTpoeHMH, ceAiiMeHTOJiornHecKoro m MeTaMop$naecKoro pa3- 
biitiih, a TaK>KC OTcyTCTBMH xapaKTepiibix opraHiiqecKiix ocTaTKOB, CTpa- 
Turpa^nqecKoe pacnjieneune MeTaMop^nsoBaHHbix oSpasoBaHMit npe^CTa- 
bjihiot 3fl;ecb cjiojkhvk) npoSjieMy.

HeTa.nbHbiM anajiiis pasjuiHHbix tohgk 3peHiiH na reojiornio CTpaHHMîH 
npeflCTaBJien M. K. H a h e b h m ii H. T. M a ji h k o b m m TpeTteft 
HayiHoft ceccnn (1978 r.), nocBHineHHoii 3TOMy Bonpocy, a TaKJKe bcbcto- 
pOHHe M3JIOJKGH MMM B ^y6JIHKa^MM 1979 I. (H a 1 e B, M a JI H K O B, 1979). 
B 3Toii paSoTe aBTopbi. yqHTMBaH rjiaBHbie pasinmna bo BsrjiHjțax na bo3- 
pacT nopop; ii xapaKTep CTpoeHiia CTonjioBCKoiî CTpyKTypbi, BtineiiHiOT Tpn 
3Tana b pa3BHTHH no3HaHMH reojioriin CTpanjvKn. Ilpn 3tom, ocHOBbiBancb 
na HOBbix CTpaTnrpatJmnecKMx n ceniiMeHTOJioriiHecKnx aanHbix, ohm oT^aiOT 
npexțnonTeHne oahomv mb hhx, noBTBepîKjțaromeMy na ocHOBaiiMn naaeona- 
jiHHOJioriHiecKnx nccjieAOBaHHiî naJieosoiiCKiiii BO3pacT nopoR acnn^Hoâ 
$OpMaițMM CTpaHflîKaHCKOrO aHTUKJIMHOpHH.

BnepBbie accop^amiH MnKpo$MTO$occiiJintt b MeTaMop<J>MTax npoSiieMa- 
THBHoro BospacTa CTOMJioBCKofi CTpyKTypbi 6kjim nojiyneHM hhmm b nepnoa 
coBMecTHoro usyHeHMH oSpaspoB nopon, OToSpatiHLix b CTpaHjțiKe, PIcKbip- 
ckom ynțejibe n Kpaniirre (G e p r e e b a, H a n e b, MaasKOB, 1979). 
PesyjiBTaTM naJiMHOJiornaecKoro anajinsa noKa3ajiM, hto b 6ojn>niMHCTBe 
npo6 (b 14 ii3 28) npncyTCTByiOT najniHOMop$bi KeMopHH, neBOHa m HapSoua 
(CTonjiOBCKaH wpyKTypa), opjțOBMKa m ciuiypa (McKMpcKoe ymejibe) «eBona 
i-i KapSona (KpaniHTe). Jțo naninx nccjiejțOBaHiilî MeTaMop$M3OBaHHHe o6pa- 
soBamiH CTpaHK?Kii, b ochobhom, MHTepnpeTnpoBajincb KaK MesosoiiCKMe 
iijim OTHOCiiJiiicb k (jtopMaiiMHM HeycTaHOBJieiiHoro BOspacTa. Hto KacaeTCH 
aiaTepiiajia M3 PIcKbipcKoro ymejiBH m Kpamirre, to oh mmoji flocTOBepno ycTa- 
HOBjieHHuii najieosoăcKiiii BO3pacT n Smji OToSpan naMM jijih KoppeJiHițMn no 
opraHnnecKMM ocTaTKaM co Ctoiijiobckoii CTpyKTypoft.
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Ha y^acTRc .Unao Koctob 30a (OpaHama) b nepnMx MeanoaepHMCTbix 
nopogax Haini ycTanoBaenbi aKpiiTapxii, CBoiiCTBenHMe, npenMymecTBenno, 
OTao?KeHMHM cpegnero n BepxHero HeaiSpiiH. He HCKaioaeno, hto ohm MoryT 
npncyrcTBOBaTb h b oSpaBOBaniinx HiiîKHero opaoBiiKa. 3to pe«KHe oSoaonKH 
Dictyotidium cf. cambriense Slav Lophidiacrodium arbustum T i m ., 
Acanthodiacrodium vestitum T i m ., Dasyrytidiacrodium sp., Ooidium sp., 
Vendotaenia sp. HpiiBeaeHHbie pacTiiTeabnue ocTaTKii no npeoGaaaaHino 
anaKpojpieBbix cxoanbi c KOMnaeKCOM MMKpo$MTO$occMnuiî TeppiireiiHO-Kap- 
GonaTnofi Toamn IOfo-Boctohhofo IlaMiipa (C n b e p iț e b a, C m h p- 
h o b a, 1974). OTMenaioTCH Tanuie CKonaeHiin oOoaoHeK otofo oGauna 
b komGpmh 3anaanoM EBponbi, CeBepnoii A$pnKM, AHTapKTMgH ii apyrnx 
TeppMTopHii.

Hpn MCcaeAOBaHnn $naaMTOB m MpawopoB Ha ynacTKax EpimanH (p. 
HypKa), KaMencna Gipanua, Kbtvh (p. Benena) nasni GuaM oGnapyîKeiiM 
TKaHii pacTeHHii, cocTomune mb $pameHT0B KVTHKya m Tpaxeng, pacnpo- 
CTpaHenHbix b naaeoaoMCKiix OTaoHteHnnx. HaMGoaee MHTepecHbi TpaxengM 
c OKatîMaeHHbiMM nopaMii apayKapoHflnoro Tima, BCTpeneHHbie b raHHiiCTMx 
npMMecnx MpaMopoB y^acTHa KaMencna GEpaiina. HoaoGnbie TKann xapaK- 
TepHbi gaa geBOH3KMx-KaMeHHoyroabHux OTaoîKeHMfi yKpanncKiix Boctoh- 
hhx KapnaT (C e p r e e b a, 1966, 1974, 1980). /țocTaTonno pacnpocTpa- 
HeHbl SfleCb H npMMMTMBHbie TK3HM COCygMCTblX paCTeHMÎi, BMOCTe C KOTOpMMH 
6bmn BCTpeneiibi eanHHBHHe KoppoflnpoBanHbie MiiKpocnopbi Leiotriletes sp., 
Retusotriletes sp., oT^eabHbie ae$opMnpoBaHHbie aKpnTapxii Verihachium 
sp. m xMTMHoaoa Conochitina sp. TaK/Ke cBMaeTejibCTByiomne o naaeoso- 
îicKOM BoapacTe BMeipaiomiix nopojp

yrae^MunpoBanHbie ocTamn cnop Leiotriletes sp., Trachytriletes sp., 
Lophotriletes sp., aKpnTapxn Mycrhystridium sp., Verihachium sp., Leio- 
sphaeridia sp. HeyaoBaeTBopMTenbHoil coxpaiiHocTn, Tpaxenabi c npo- 
CTOfi aHaroHaJibHOM n cynpoTMBHoii nopoBOCTbio Sbian ycTaHOBaeiibi TaKzKe 
Ha ynacTKax Bao.ib peu MaaaeîKKa n CTpiBHima. lipii npe^BapnTenbHbix 
nccjienoBaHMHx (C e p r e e b a, H ai e b, M a a h k o b, 1979) na-aa 
MBaoaMcaeiiHOCTii 0aKTiiHecKoro MaTepnaaa, BMenxaioujne arn MiiKpo^HTO- 
$occnann nopoaia mm OTnocnan k naaeoaoio. B nacTOHipee BpeMH noHBiiaiicb 
HOBbie «aHHbie, yTBepjKnaionjiie 11 yroHHHiomiie otot bbibos. B nacTHOCTii, 
mmciotch b Bnay naauHOMop^M ^CBOiia, BCTpeneHiibie b o6na?KeHiiHx npii 
noBTopuoM naauHoaorHaecKOM MayHeHMH ^naanTOB ynacTKa KaTyn 11 no 
penaM MaaaeîKKa 11 CTpi>BHMpa.

MiiKpo$aopMCTiiHecKiie ocTaTKii aesona xapaKTepnayiOTCH a^eob cae- 
ayioipMMM aepiaMM: bo Bcex oSpaapax npiicyTCTByioT cnopbi c peSpncTon 
CTpyKTypoiI bmhob EmplMnispovites neglectus V i g r R. rotatus M c G r e g. 
b coaeTaHMM c Trachytriletes ex gr. minor N a u m. 3th naauHOMopipbi 
naMii panee ne BCTpenaancb. CnopaanHecKM HaGaiosaaMCb Retusotriletes 
simplex Naum., R. sp., OgHoayqeBMe $opMM Azonomonoletes costatus 
T s c h i b r . Gbian oTMeneHbi ToabKo na yn. KaTyn. HaiigeHM aKpMTapxH 
nogrpynn (po«OB) Acanthomorphitae—Myerhystridium sp., Netromorphitae 
— Leiofusa ? striata M a c h. Polygonomorphitae — Verihachium sp. 
Ț m 2, V. polyaster Stapl. m apyrne. JÎHTepecHM Psophosphaera aff. 
safes Tschibr. TaKzKe oSnapyrKeHHbie Bnepsue (yn. KaTyn). PacTi-iTeab- 
nbie TKaHM OAHOoSpaaHM n npegCTaBaeiiM (pparMenTaMM aeCTHiînnbix Tpaxena.

Institutul Geologic al României



HAJIMHOMOPa>bI 4EB0HA B METAM0P<I>MTAX OTPAHU/KM 267

noJiyieHBi HOBbie gaHHBie ii o BO3pacTe oOpaspa c. 1650 (m. 502, 80). 
S^ecb oTMeneHLi cnopu Emphanisporites rotatus M c G r e g. h Retusotriletes 
minor Naum. M, xoth 3th o6ojioikm HBMHoroancjieHHbi m oSyraieHbi, 
nx npncyTCTBne CBimeTejibCTByeT b nojibsy geBOHCKoro BospacTa BMemaio- 
uțero mx $HJiJiMTa. B HanajibHoiî CTagnu najiMHOjiornaecKoro nsyaeHnH 
oOpaspa C. 1650 OTMeaajiocb, ara b npoSe npucyTCTByeT nocTaToanoe kojim- 
aecTBo yrjie^npnpoBaHHoro Marepuajia, KOTopbiiî Ha gaHHOM arane hccjib- 
poBaHiiîi hbbobmoîkho onpeRejiMTb pasKe po popa. Tbm ho mbhbb, o6jihk, 
$opwa, xapaKiep CKyjibnTypbi m ppyrae MopcpojiornaecKHe npn3HaKM pac- 
TMTejibHbix ocTaTKOB vase Torpa roBopnjiH o tom, hto ohm hbjihiotch naaeo- 
SOâCKHMM.

yjțajIOCb OnpBSBJIHTb PO BM^a II HBKOTOpMB paSpVIHBHHblB aKpiîTapXM 
popa Mychrystridium, HaMpeiiHbie b oGpaspe C. 1650 (m. 481). I-Ix TaKJKB, 
HO-BIIpblOMV, CJIBgyOT CHIITaTb pBBOHCKMMM.

B cjiaunsBbix apniJiJiHTax 6jim3 c. Jțoana Menna m c. CraiiqoBpbi (Kpa- 
MIHTO) npnCVTCTByiOT MHKpO<j)MTO$OCCHJIMH HMJKHBPO gBBOIia B oOipMX neprax 
HanOMMHaiOIUHB JJBBOHCKMB oGOJIOHKM CTpaHgzKH. K HHM othochtch cnopbi 
Bbicmiix pacTBHMM Emphanisporites rotatus McGreg., Retusotriletes di- 
vulgatus Tschibr. var. plicatus Tschibr., R. simplex Naum., 
R. minor N a u m., R. pychovii N a u m., Reticulatisporites cf. emsi- 
ensis AII., Leiotriletes sp., Acanthotriletes parvispinosus N a u m., aKpn- 
Tapxii Winvaloeusia cf. clistracta (D e u n f f) D e u n f f, Verihaclmim 
trispinosum (Eis.) Gram., V. europaeum S t o c k . et Will., V. 
downiei S t o c k. et W i 11., Leiojusa striata M a c h ., Cymatiosphaera 
cf. miloni D e u uf f,, Romasia sp., Mîdtiplicisphaeridium cf. ramusculo- 
sum (D e f 1.) List.

Panee (C e p r e e b a, 1966, 1974, 1980) cnopw gEsona 5mjih beih- 
BJieiibi iiaMM npn najiiiHOJioraaecKOM nsvaeiiHii MBTa.Mop^nsoBaHHbix pasno- 
CTeii TeppMrBHHo-KapSoiiaTHbix nopo« ge.aoB6UKoro KOMniieKca, pacnpocTpa- 
HeiiHbix b npegBJiax ceBBpo-sanaHHoro OKOHaaunH MapMaponiCKoro MaccnBa 
(C e p r b e b a, 1974). 3to Leiotriletes minutissimus Naum., Traclvytriletes minor 
N a u m., Retusotriletes cf. devonicus N a u m., R. subgibberosus N a u m., 
R. punctatus Tschibr., Acanthotriletes cf. serratus N a u m., Ca- 
marozonotriletes sp., Emphanisporites sp., Archaeozonotriletes sp., Azono- 
monoletes laevis Ts c h i b r . n gp., MHoroaMcneHHHe THani-i pacTBHMiî. Otmb- 
vbhm oTgejibHbie aKpiiTapxn pogon Verihachium sp. m Baltisphaeridium sp. 
XOTH MBCTOHaXO’/KgBHHH 3THX MMKpO^OCCIIJIUft BgHHMHHM, O HBKOTOpbie 
cnopbi nopoîi iimbiot HeacTKyio CKyjibnTypy, nx npHcyTCTBne b TeppnrBHHO- 
KapSoHaTiioil Toarne nopog gaJioseuHoro KOMmieKca nosBoaaeT cygHTb o 
B03M0HCH0M HpHCyTCTBMH CpBgM MBTaMOpt^HTOB ykpaMHCKMX BoCTOHHblX Kap- 
naT M OTaOJKBHMM gBBOHa, CKOpBB Bcero, HM/KH6P0.

y c. Ko5biJiBUKan IIojiHHa geBOHCKiie $opMbi OTMenenu b rpa$MTM3M- 
poBaHHHX CJianpax kbk b Bngc caMocTOHTejibHbix rpynn, Tău m cobmbctho 
co cnopaMH KaMBHHoyroJibHoro Bospacra (Hymenozonotriletes sp., Trilobo- 
zonotriletes inciso-trilobus N a u m., Tripartites trifoliolahis (Horst) 
Dyb. et Jach.) IlocjiegHMe, ohbbmhho, bmhtm, tsk KaK npMypoaeHbi 
k TpeigMHaM, sanoJiHBHHHM KajibpHTOBHM MaTepnaJiOM. BcpeneHbi geBOH- 
ckmb MMKpo$HTO$occM«TOH ii b rpa$MTii3MpoBaHHMx cjiangax yaaCTKa 
Kpacnoe Iljieco.
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Mto KacaeTCH nnipoKoro pacnpocTpaneHnH b Opan^/Ke MeTaMop$ii3O- 
Bamibix nopoji KapooHa, to nona yBepenno cy^iiTE no 9TOMy noBony ne npii- 
xoaMTCH, TaK KaK 3jțecb ne BCTpeneHbi neTKMe accopnannn KaMeHHoyrojn>Hi>ix 
MMKpO$HTO$OCCHJlMÎi.

CoxpanHocTB BbiineynoMHHyTHX najinnoMop^ HeyjiOBJieTBopirrejib- 
nan — oSoJionKM nacTO paapynieHM, noflBepjKeiiH Koppoanii ii nnpimiaaițnM. 
BcjiescTBne yrjie^iiKamin nsMenen nx hbct. OneBnuno, nofloSHbie ii3Me- 
iieni-iH MMKpo$nTO$occnjiMiî CBHsanbi c aniireHeTnnecKHMn npopeccaMn.

OnHano npnBeneHHMM coct3b cnop pacTenuii n MiiKpo^iiTonjiaHKTOHa, 
OTBenajoiunii aHaJiormHtiM accopnaiiHHM BocToqHO-EBponeHCKOîi naaT- 
$opMM, IOîkho Ypajia ii npiiypa.nbH, <PPP, Ahpjihh, Kananbi n spyrnx Tep- 
pi-iTopnii, nosBOJineT yBepeHHO cuiTaTb MeTaMop$M3OBanHbie nopojțbi ot- 
HejibHHx ynacTKOB OTpansmii jțeBOHCKiiMii (ninKHeseBOHCKHMn).

TaKHM o6pa3OM, KownjieKCHoe nsyqeniie MHKpo^JiopMCTHHecKnx, jimto- 
JiornneoKiix n TeKTOHMHecKnx aaHHbix noHTBepîK^aeT KOHpennino naiieo- 
soiîcKoro BospacTa (H a a e b, 1972, 1976; M a ji h k o b, 1976) MeTa- 
MOp$IITOB CTpaHJVKM.

nojiyaeHHue pesyjibTaTbi CBHAeTeJiBCTByiOT o njioaoTBopnocTii theopo 
pona coBMecTHbix MCCJieflOBaHini ii cnoco6cTByioT nojioJKHTeJibiioMy pemenino 
oomnx npoSjieii CTpoeHMH, pa3BiiTnn n Koppejinunn MeTaMoptJninecKiix o6pa- 
30Bannii KapnaTO-BajiKancKoil CKJiagnaToft 3ohbi, a ocoSemio CTpanjvKii.
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CTPATHrPA<DHH PI CTPYKTYPHOE nOJIOJKEHWE CYXOBCKOK 
3OHBI YKPAPIHCKPIX KAPIIAT 1

1 HoKJiaj; Suna npeacTaBJiena na XH-on KoHrpecce KapnaTO-BajiHaHCKOii TeoJio- 
nmecKOîi Accoiinaiinn, 8—13 ceHTHops 1981 r., ByxapecT, PyMHHHH.

2 yKpaMHCKiiîî nayiiHO-nccjie«oBaTeJibCKHft reo.Toro-paaseAOHHMîî HHCTMTyT,
JIbBOB.

h. b. MBArflH2, a. o. KyjibaKLțKHH2, n. io. jiosbihhk2

B 60-x ro^ax b ioi’o-boctohhoîî toctii loanioro CKaona YKpanncKux 
KapnaT 6mjim noayaeHbi MHTepecHBie hobmc aanHbie, siiamiTeabHO nonoa- 
HHBHiMe cymecTBOBaBiuiie npejiCTaBaeHMH o CTpaTnrpa^nn MeaoBoro 0annia, 
a TaKwe noaBoaiiBînne no-noBOMy nojțomTi k peuiein-no HeKOTopbix BonpocoB 
CTpyKTypHO-$aiuiajibHoro paîtoHiipoBannH. TaK, k cesepy ot MapMapomcKoft 
30HM, b noaoce pa3BMTHH „paxoBCKoro h oypKVTCKoro $amna”, nsBecTHOii 
b to BpeMH nop HasBanneM PaxoBCKoîi sohbi, ypaaocb BbiaeaiiTb (JI a 6 a- 
r h h, K y a b a ii p k n ii, JI o 3 m h h k, 1967) Tpn caMOCTOHTeabiibix 
CTpyKTypno-$amiaabHbix epmmpbi — PaxoBCKyio (sensu stricto), CyxoB- 
CKyio ii BypKyTCKyio, npnaeM pan KaiKpoîi H3 hmx Sbian ycTanoBaenbi xapaK- 
TepHbie tmhm paspesa Meaa. B aacTHocra, Ci-ixoBCKoii sone3 cbomctbchho 
miipoKoe naomapnoe passiiTiie ceporo ,,Kyp6i-iKopTiiKaabnoro” ^anma 6eao- 
TiiceHCKoîi cbutm, nepeKpbisaioiperocH KBepxy CBoeoSpasHOii ii naaeonTo- 
aornaecKH xopomo oxapaKTepii3OBaHnoii Toaipeii OTaoateHMft cyxoBCKoir 
CBiiTbi. 3tb CTpyKTypHO-$apiiaabHaH sona HBaaeTCH ecTecTBeHHbiM npopoa- 
MceHneM „HHJKiiero BHyTpeHHero noKpoBa” PyMMHCKHx KapnaT. OTaoweHMH 
6eaoTMceHCKoiî cbiitbi (neoKOM-aabS) cmhtm b MeaKiie CKaapKir n npepcTaB- 
aeiiM TOHKopnTMiiHHbiM aaeBpoaMTOBO-aprnaanTOBbiM cepbiM $annieM, b 
paspese KOToporo BCTpenaiOTCH BKaajțKH (moiphoctb po 100 m m 6oabme) 
rpySocaoMCTLix necaamiKOB m peaîe MeaKoraaeanbix KonraoMepaTOB m rpa- 
BeaiiTOB (6orpaHCKiie n SpoHbKOBCKne KOHraowepaTM). BeaoTHcencKne caon 
(mojkhoctb 1000 m) xopomo oxapaKTepiisoBanbi naaeoHToaorniecKii (Jț a- 
6 a r h h, K y a b a n u k h îi, JI o 3 bi h hk, 1967) n b BospacTiioM otho- 
nieHMM cooTBeTCTByiOT 6appeMy-aab6y. O6napyîKeHHbrii II. K). Jloabi- 
h a k o m b oKpecTiiocTHx xyTopa Ilpuroab (Sacceiin JlyzKaHKii) b Hnatueii 
Hacra paapesa aMMOHHT 6an3Kiiii k PolyptycMtes stubendorfi ( S ehm id t) 
paeT nenoTopoe ocnoBanne npepnoaaraTb, hto hm3bi cbmtbi onycKaioTCH b 
roTepiiB n bo3mo?kho pa^Ke b BaaanîKiiH. Ecan 3to TaK, to hmîkhhh aacTb 6e- 
aoTMcencKOM cbmtbi HBaneTCH $apiiaabHMM anaaoroM bobhmhckom m bos-
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270 H. B. AAEArHH It ap. 2

MO/KHO paXOBCKOii CBMT, paBBHTBIX B PaXOBCKOii CTpyKTypHO-^apnaJIBHOiî 
30He.

KBepxy SejiOTHceHCKaH cbhtb nocTeneHHo nepexopnT b OTJiO/HeHiin 
CyXOBCKOU CBHTBI, HHÎKHHH HaCTb KOTOpOiî (HHHKHeCyXOBCKaH nOpCBHTa) 
upepcTaBirena noHTH nepHMMH nsBecTKOBMCTBiMii necnaHMMH apruJiJiiiTaMii 
ii MeprejiHMii c npocaoHMM necnaHMKOB n pe«KO KOHrjioMepaToSpeK'iiiii.

IIpMopnTeT BBmeJieHMHcyxoBCKoftcbiitm npnHapjieiKMT H. O. K y ji b- 
iHHKOMy n TI. IO. JIosMHHKy, KOTopue yate b nepBbix nySjin- 
KapiiHx (fl a 6 a r n h, K y ji b h n p k m â, JI o 3 h h h k, .1967; K y ji b- 
h a p k m ă, JIoshhhk, a 6 a r h h, M a p x e ji b, 1965; K y jib- 
n « p k m ii, JI o 3HHHK, FI a c t e p h a k, 1966) ycTanoBMJin ee o6'bcm 
m BospacT. Corjiacno nepBOHanajibHOMy onpepejieHino, b paspeae cyxoB- 
CKoii cbiitm (Ha3Banne pane ot c. Cyxa, pacnojiowenuoro y cjhihhiih peK 
KpaCHOÎÎ II BopOHbKH) BBipeJIHIOTCH ABC OCHOBHbie HaCTM: HMIKHHH, CJIOHieunaH 
TeMHO-cepbiMir, ao nepHBix, MeprepHMH ii aprmiJiMTaMM c $aynoii eojiobo- 
Horwx mojijhockob, ii BepxHHH, npepcTaBjieHHaH nec’rpopBeTHbiMii (npac- 
HbiMii, seJieHOBaTbiMii, BeJieHOBaTO-cepbiMii) m cepBiMM iiecHaHO-rjiMiiiiCTMMM 
nopopaMii. CBirra saHHMaeT npoMeiKVTonHoe noJioiKenue Mempy tohkopiit- 
MMiHbiM $JinineM SejioTiiceHCKoiî h rpySocjioncTbiMM necHaiiiiKaMM Tepeino- 
bckom cbmt. OSnapyiKeHHaH b cvxobckmx cjiohx cjiayna mojijhockob ii $opa- 
MHHii$ep no3BOJiiiJia othccth BMeipaioipne nopopai k BepxaM aJibGa-TypoHy. 
B KanecTBe 3TaaoHHbix peKOMenAOBaHBi paspesa b c. Cyxa m no pyn. IIop- 
Kyjiepy b 6aceeiine p. TepemoBbi.

lipii nocjiesyioipMx iiccjiepoBaHMnx, npoBOAUMbix reoJioraMii npons- 
BopcTBenHbix ii HayBHbix opramisapiiii, bhxoabi cyxoBCKoiî cbmtbi 6bian 3a- 
KaKapTMpoBanbi b pnpe ppyrnx paiioiioB (no p. Beiibiil ^îepewoin b Sacceiiiiax 
peK Tmcm, TepeSiin, Piikii h BopiHaBbi). Bmcctc c tcm b nocjiepHiie roflbi noH- 
bhjihcb oTpenbHbie paSoTbi (B e ap, B m 3 o b a, M a c ji a k o b a, 1968; 
K p y r ji o b, C m h p h o b, 1979), b kotopmx 6e3 bchkoto ajih arare ocho- 
BaHiin nepecMarpiiBaiOTCH oSecmbi cbhtbi ii paM<e, sonpeKii cyipecTByioiptiM 
npaBMJiaM, npepnpiiHMMaioTCH nonbiTKM BsepemiH hobbix HaiiMenoBaHun. 
Tan C. C. K p y r ji o b ii C . E. C m ii p n o b (1979) npepjiaraioT 
BbipejiMTb necTpopBeTHyio nacTb paspesa b caMocTOHTeJibiiyio „nopKyjiepKyio 
CBiiTy”, npiineM peKOMenpyiOT pacnpocTpannTb otot TepMiin na necTpop- 
BeTHbie nacTii paspesoB HJioBepnoft, jiojinncKoii m ppyrux cbiit oojiee cesep- 
nbix TCKTonimecKiix son, saHiiMaioipiix iiecKOJiBKo iiHoe CTpaTiirpatjinHecKoe 
nojioiKenne. Oto BMSbiBaeT neoSxopiiMocTb npiiBepemiH ponoJiHMTejibnoro 
6oJiee noppoSnoro oniicannH CTpaTOTnna (oiipecTHOCTii c. Cyxa) n jickto- 
CTpaTOTuna (pyn. nopnyjiep) cyxoBCKoiî cbmtbi c nonyTHbiM paccMOTpemieM 
hobbix pamihix o $ayne 113 caMoii Bepxneîî nacTii cbmtbi, panee najieoiiTOJio- 
rHnecKn nepocTaTOBno oxapaKTepiisoBaHHOM.

CTpaTOTnn c. Cyxa. Hhbbi cyxoBCKoiî cbmtbi m ee KOHTaKT c nopcTii- 
Jiaioipeiî SeJiOTMcencKoti cbmtom xoponio oGnamaioTcn na ioikhoii oKpanne cejia 
no pyn. IIjiMHHKy, npaBOMy npnTOKy p. BpoHbKii. Baepx no Tenennio pynbH 
ot tohkm ero nepeceHeHMH c poporoiî, coepMHHiomeM cejia BponBKa m Cyxa, 
na npoTHMțeHiiii 100 m npocjieiKiiBaiOTCH bbixoabi TOHKOiiepecjianBaioipiixcH 
TeiMHO-cepbix aprnjijniTOB n CKopjiynoBaTBix ajiespoJiMTOB SejiOTacencHoii 
cbmtbi. B Konpe pannoro iiHTepsajia oSHapyMîen xapaKTepnhifi «jih sepxnero
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a^ipSa. Inoceramus tenuis Mani. (oapegeneHiie C. II. K o iț io 6 h h- 
c k o r o). Bmxoam TaKiix me nopog naSmogaioTca no p. Kpacnoii b c. Cyxa, 
OTKyaa nsBecTHa naxogKa oonoMKa BepxHeajn>6cKoro Neohibolites cf. mi- 
nimus (Li.ster) (II).

Bbime tohkm c MiionepaMOM no pasBiuiKn pyn. IlaMHnKa cpegM xapan- 
Tepnbix gjin 6e®miceHCKoiî cbiitm TOHKopiiTMM’iHbix cepux ajiespiiTOBO- 
aprMJuniTOBbix nopog hohbjihiotch TeMHO-cepbie, ao nepHHX, Mepreun m 
rjiMHUCTbie nsBecTHHKM, a TaKzKe eHMHM'iHbie npocjiOH aprnjKiirroB c sene- 
HOBaȚHM orreHKOM. 3th nopogn hbjihiotch nepexogiioii naiKoii (moiiihoctb 
okojio 20 m) MeiKgy SejiOTMceHCKOîi m cyxoBCKoîi CBHTaMM n na oSnjeM (fione 
flOMUHnpyiomero roro-sanagnoro nagenim oSpasyiOT MeiiKMe CKuajțKM. JțaHHan 
nasna HaiMnaeT paspes cyxoBCKoîi cbiitm.

Bbiine paBBiwiKH nan no JieBOMy, TaK m no npaBOMy pasBeTBJienMUM, 
caaras neSojibinyio ciiHKJînnajib, oSnainaioTCH Ooiiee BbicoKiie 3Benbn pa3- 
pesa cyxoBCKoiî cbmtm, npegCTaBJieHHHe chmsv BBepx:

a) 18—20 MeTpoBoiî nanKoiî cnubno nepeMHTMX TeMHO-cepbix, 3ene- 
HOBaTO-cepMx h eniiHiniHMx KpacHNX MepreJiMCTbix nopojț;

6) 20 MeTpoBoii nanKOii TeMno-cepHX, no nepHMX Mepreneii H tojicto- 
njiMTnaTbix aprMJiJiMTOB c penKMMM npocnoHMii MeJiKosepnncTbix necnaHMKOB; 
BBepxy naâjnoHaiOTCH egiiHnaHMe npocJiOM senenoBaTMx apriwuniTOB h nec- 
nannKOB c najieraMn okmcjiob Mapranpa;

e) 30—40 MeTpoBoii nanKoîi cnso-seJienoBaTbix Meprejieii n aprnji- 
JIMTOB C BKJIIOHeHMHMM JIMHSOBHgHMX IipOCJIOeB II 6yJIOo6pa3HMX CTHWeHHÎi 
cepMX njioTHbix M3B6CTHHK0B ii ajieBpoiiMTOB. IlospoSnoe M3yHeHiie $opa- 
MMHM$ep M3 STOii HacTii paspeaa cyxoBCKoîi cbiitm m nepexo^nhix cjiocb 
nonasajio, bto ohm co^epaiaT BpaKoncKMe naaHKTOHHbie ii SenTociibie $opa- 
MnHii^iepH. B nacTHocTii b naanax, nepeHMCJieiiHbix KpoMe njianKTOHHMX 
[Globigerinelloides bentonensis ( M o r .), Hedbergella delrioensis ( C a r- 
s e y), H. (Asterohedbergella ) asterospinosa H a m a o u , Thalmanninella 
praebalernensis (S i g a 1), Th. bdlernensis (G a n <1 .)], BMHBneiiM h armio- 
THHMpyiomne bhrm: Hormosina crassa G e r o c h, Glomospirella gaul- 
tina (Berth.), Ammodiscus tenuissimus (Giimb.), Plectorecurvoides 
alternans N oth., Haplophragmoides gigas minor N anse.

KpacHbie apriiJwniTM, nan npaBiwio, cogepaiaT arr.?noTHHnpyionjne 
Hormosina crassa G e r o c h , Glomospirella gaullina (Berth.), 
Ammodiscus tenuissimus ( G ii m b .), Bathysiphon tautinensis S a c c o, 
Spiroplectammina laevis (Roemer) var. cretacea Cushm., Tritaxia 
gaultina (Moroz.), Plectorecurvoides alternans N o t h, Haplophrag- 
moides gigas minor Nan n, Thalmannammina neocomiensis G er o c h., 
6eHTOcnbie Parella cretacea C a r b Gyroidina infracretacea Mor o z. 
ii b MaccoBMx KojiiinecTBax Tanne njiaHKTOHHbie $opMbi, nan Planogyrina 
globigerinellinoides ( S u b b) n Globigerinelloides ultramicrus ( S ub b .).

CnesyeT OTMeTHTb OTcyTCTBiie xapaKTepnbix bii^ob cenoMana, hto 
CTaBiiT nog coMneiine nocTOBepnocTb npiiBognMbix b Ooiiee pannnx paQorax 
(71 a 6 a r n n, C m m p h o b, 1963) onpegejieHiiit cenoMancKnx TaubMan- 
Himeji m poTajinnop, hko6m naiigenHMX b nepexogHMX cjiohx. B 1963 r. 
H. B. 4 a 6 a r n h sa Rotalipora appenninica ohih6o’iho 6mjih npn- 
hhtm Thalmanninella balemensis ( G and.) m T. praebalernensis S i g a 1.

BepxHioio nacTb paspesa cyxoBCKOh cbutn moikho npocjiegnTb no p. 
KyniHMge b c. KyinHHița, rge naSmo^aeTCH cjiegyiomMîi Bocxognninii paspes:
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e) 30 MeTpoBan naaKa KpacHux h sejieiiux Meprejieii h aprHJiJiHTOB 
c egHHHHHHMH npocjiOHMM necaaHHKOB:

d) 30 —40 MeTpoBaa naaKa TeMHo-cepux m cepaix c 3ejieiioBaTBiM iijih 
roJiyOoBaTbiM ottchkom KapSonaTHBix h HeKapooiiaTHBix mhfkhx aprmi- 
jihtob ii rmiH (moiuhoctb npocjioeB 0,5 —1,5 m), BMemaronțiix pejțKiie npo- 
CJIOH (5—15 CM) T6MH0-CepHX H CepMX FJIHHHCTBIX aJICBpOJIHTOB H HSBeCT- 
hhkob. K 3TOii nac™ paspesa  (p. Bopa^asa, cejia BpoiiBita, JIuneunaH 
IIojiHHa) 6i>iBaiOT npHyponeHHt HeOo.nmioH moiuhoctii aHjțoojiHCTOCTpo- 
MOBtie ropii3OHTBi. CoflepjKamaHCH b nopojțax ^ayna ^opaMiinii^ep Uvige- 
rinammina jankoi M a j c n., Plectina taylleuri ( T a p p .), Haplophrag- 
moides herbichi N e a g u, Praeglobotruncana imbricata ( M o r n o d), Glo- 
botruncana lapparenti ( B r o t z.), G. sigali R e i c h . yKaauBaeT na hx 
npnHajvieîKHOCTB k Typony;

iiHor.ua

e) 20 MOTpoBafl noHKa rojiy6oBaTO-ceptix hjiothbix Meprejieii, KpacHBix 
aprHJiJiHTOB, ajieBpojniTOB h tjihh c xapaKTepubiM rjih TypoHa homujichcom 
Trochammina globigeriniformis (P. et J.), Dorotliia filiformis (Bert.), 
Plectina grzybowski N e a g u .

mc) CaMaa BepxHHH nacTB cvxobckoiî cbhtbi npegCTaBJieHa 40—50 
MeTpoBOiî nanKoiî tohkophtmhhho nepecjiaHBaiomHXCH cepux h TeMHOcepBix 
aprHJiJiHTOB, aJiespo-niiTOB, pe^KO necaaHHKOB h Meprejieft. Bume corjiacHO 
aaJieraioT tojictocjiohctmc necaaHHKn TepeniOBCKoii cbhtbi, bmxosbi kotopbix 
motkho Ha6jiiogaTB b hctokhx npaBoro pasBeTBJieHHH pya. IIjiHiHHKa ii na 
Bogopaagejie peK KymHHpbi h Kpaciioil.

SaKaHHHBaa onncaHne CTpaTOTHna b paâone c. Cyxa, yMecTHO no^nep- 
KiiyTB, hto oOnjaH moibihoctb cyxoBCKoiî cbhtbi «ocTHraeT 210 — 230 m. Yhh- 
TbiBaa gaiiHBie no $ayne $opaMHHH$ep, ee BoapacT oSocnoBaHHO mo?kho 
OTiiecTii k BpaKOHy-Typony. OTcyTCTBiie najieoHTOJiornqecKHX octhtkob b 
Bepxax cbhtbi, noaBOJifieT npegnoJiaraTB hx BO3MO»;Hyio npHHagJieîKHOCTb 
k HH3aM cenona.

JleKToCTpaTOTnn no pyn. HopKyaeițy. nopKyjieiț — JieBBiiî npiiTOK 
penii TepeinoBBi (ero ycTBe hhxojjhtch b 7 km ceBepnee c. TapacoBKH). Hsy- 
neHiie paspesa cyxoBCKoiî cbhtbi ho pyn. nopKyjiegy h ero npiiTOKaM, a 
TaKîKe no p. Tepeniose nosBOJiaeT BBiaeJiHTB cjie^jouțiie ropH3OHTBi:

a) HenocpejțCTBeHHo Ha SejiOTHceHCKoiî cbhtc saaeraeT nanKa (okojio 
60 m) aepuBix h TeMiio-cepBix KapSoHaTHbix necnaHHCTBix aprHJiJiHTOB c npo- 
cjiohmh Meprejieii, rjniHHCTBix necHaiiHKOB, a Tanate xapaKTepHBiMH «jih 
3T0ii nacTH paspe3a JiiiHsaMH ii KpynHBiMii 6yjioo6pa3HBiMii CTHMteHHHMH 
cepwx h TeMHO-cepBix hjiothbix ajieBpHTHCTBix H3BecTHHKOB. B nopojjax 
naSaiogaiOTCH hbjichhh no«BO«Horo onojisaiiHH ocajțKOB, cnjiBnaH ancjioipi- 
poBaHHOCTb h rycTan cbtb hpojkiijikob (1—2 cm) KajibpHTa. Ilo BceMy pas- 
pesy OTMeneno MaccoBoe cogepjKaHHe BpaKOHCKiix nnaHKTOHHBix $opaMiiHH$ep 
Planogyrina gaultina ( M o r o z .), P. globigerinellinoides (Sub b.), 
Globigerinelloides bentonensis ( M o r r o w.), Hedbergella deerioensis 
(Carsey), H. (AsterohedbergeUa) asterospinosa H a m a o u i, Clavi- 
hedbergella simplex ( M o r r o w .), Thalmanninella ticinensis (Gând.) 
IIpHMepHo b cpe^Heii iac™ naran no p. TepemoBe b 600 m BMwe ycTBH pyn. 
nopKyjierța, b nepHbix aprnjiJiHTax oSHapyjKenBi roJioBonorne mojijiiockh 
[Puzosia planulata (S o w .), Sciponoceras baculoides (Mantei), Pa- 
rahibolites tourtiae ( W e i g n e t) ii nejierțHnoflBi Attcellina gryphaeoides

iiHor.ua
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S o w .)], noaBOJimomne othcctii BMențaiomne nopo^M k hhshm cenoMana. 
Oanano 3tot BMB03He no3TBepa>3aiOT $opaMHHH$epbi, THroTeionme eipe k 
BpaKOHy.

6) 30 MeTpoBan nauKa tohkoputmmhhmx nepecjiaMBaiomnxcH tcmho- 
cepbix, Hepe3KO nec’iaHMCTbix apramiHTOB, ajiespojinTOB n Meprejieii c 6311- 
huhhmmii npocjiOHMii KpacHBix aprwjiJiHTOB b HHJKHeîi 'tac™. B necnaHMCTbix 
apniJiJiHTax o6Hapy?Keno iiecKOJibKo 3K3eMnjmpoB cenoMancKnx Puzosia 
cf. subplanulata (S c h ii 11 z e r) (onpe3ejieHne P. H. JI e m y x). K BepxaM 
naaKM npnypoaeHM HeSojibinne MHKpoojincTOJniTbi cepux tojictocjiojictmx 
necaaHMKOB.

ej 6—8 MeTpoBaa nauna $yKoii3Hbix necuanHCTbix Meprejieii sejieno- 
BaTo-ceporo ii BBepxy cjiaSo pcaoBaroro UBera c pesKMMM npocJioaMH ajie- 
BpoJiMTOB. XapaKTepuaa 3JIH HHJKneâ nacTii accopuapna BepxHeceHOMancKMX 
<JiopaMHHM$ep Hedbergella delrioensis ( Car sey), H. praehelvetica (T ru- 
j i 11 o), H. portsdownensis ( W i 11M i t c li.), H. porculecensis I) a b., 
Thalmanninella deeckei ( F r a n .), Rotalipora cushmani ( M o r r o w.) 
KBepxy CMeHHBTCH HUMțueTypoHCKHM KOMnJieKCOM Rotalipora cushmani 
(Morrow.), Praeglobotruncana stephani Gând.), P. delrionensis 
(Piu mm.), P. oraviensis Scheibn. Helvetoglobotruncana helve- 
tica (Bolii), Globotnmcana sigali R e i c h.

IIo aeBMM npiiTOKaM pyu. nopKyjiena BCKpbiBaercH Bepxnna uacTb pas- 
pesa, b cocTaBe KOTopoii BbmeJimoTCH:

s) 50 MeTpoBau naaua TOJiCTonjmTHaTbix aeJieiiOBaTO-cepbix Meprejieii c 
npocjioHMii TeMHO-cepbix, 30 uepHbix, necaaHMCTbix aprujuiuTOB b HMacnefi: 
HaCTII II KpaCHbIMM paSHOCTAMII aprMJLHMTOB II MHHÎHMH rJIHHaMM, Mepre- 
jihmm ii tohkocjiomcteimm necHaHMKaMn b Bepxueîi. B nopo^ax BCTpenaiOTcn 
Kpymibie («HaMeTpoM 30 10 cm) KOHKpeițHH MapuasMTa 11 upucTaiuibi nupuTa.

d) 10—15 Mcrposau nanua aejieHOBaTO-cepMx rpyOocnoucTbix Mep- 
reJied c xapaKTepuMMH 3;m KOHbHKa Globotnmcana conica W h i t e , G. 
renzi Gând., G. angusticarinata Gând.;

e) Mejiuorajieiubie KoiirjioMepaTbi n rpaBeau™, nepexosHipue BBepx 
no paspeay n no npocTiipanmo b rpySosepniiCTbie necaaHMKn. KjiacTMuecKnii 
MaTepnaii xoporno OKaTan n coctoiit na oC^omkob rpamiTOB, aM$n6ojinTOB, 
6noTiiTOBbix mencoB, noJiocnaTbix sojiommtob n m3bccthhkob, nanoMima- 
loninx noposbi MapMaponicKoro KpMCTaJiJiiPiecKoro Maccima. B KonrJiOMe- 
paTax MecTasin naSinosaioTCH BKjHOHeHim neoKaTaHHhix rjn>i6 pasaiepoM 30 
0,5 m. OGipan MomnocTb rpyOoodnoMonHbix nopos 10 m;

mc) 30—40 M6TpoBan nanua tohkopmtmh'iho HepesyioiyuxcH tcmho- 
cepbix n cepux nnorsa sejienoBaTbix necHanncTbix apnwijniTOB, ajiespo- 
jiutob, pe3Ko necqaHnKOB. B apriinjiiiTax KpoBejibnoft nacrn nanKii Bbm- 
BJieHbi ceHOHCKiie arrjnoTMHnpyiom.Me Proteonina complanata ( F r .), Tro- 
chammina irregularis W h i t e , Ammodiscus augusta F r i e d.

OSipan MomnocTb cyxoBCKoîi cbmtbi b Sacceiine pyu. nopnyaena ne 
npeBbmiaeT 210 m. 3amiMaeMoe eio CTpaTnrpa$nqecKoe noJiOzKenne cootbct- 
CTByeT BpaKony-caHTOHy.

Kait c^esyeT n3 npiiBe3eHHbix omicamiii CTpaTOTi-ma m jieKTOCTpaTO- 
Tima, o6iumm jiMTOJiormiecKiiii cocTas cJiaraionmx CBHTy nopos MeuneTcn nes- 
HamiTejibiio. Hohth noBceMecTiio mojkho BbisenHTb Tpn nacTii: a) hhjkhioio, 
b ochobhom npescTaBJicHHyio qepHbiMH h TeMHO-cepbbMH rjiHHHCTHMH nopo- 
3aMM c $aynoii mojijiiockob; 6) cpesmoio — necTpouBerayio, cocTonniyio 

Institutul Geological României
IG R



274 H. B. PAEATHH K ap. 6

M3 nopop OKpaiueHHbix b «pacHtie, sejienoBaTHe h TeMHopBeTHBie ițsera; 
b) BepxHioio, cjioiKeHHyio cepBi.Mii ajieBpoJiMTaMH april JuiMTaMii. nepenucjieH- 
Hbie ropnaoHTBi ne hbjihiotch CTpaTiirpa^i-iaecKii BbmepnîaHHBiMH h MoryT 
MeiiHTB cboii oSheMbi b pesyjibTaTe JiiiTOJioro^aniiajibHBix aaMememiii. 3to 
eine pas noKasbiBaeT iienpaBOMepHOCTb BBipejieHiiH C. C. K p y r ji o b bi m 
h C. E. C m ii p h o b bi m (1979) Ha k»khom ckjiohc ypaiiHCKux KapnaT 
,,nopKyjieHKOfi cbmth”, BKJiionaroineii necTponBeTHbie nopopBi, thk nan b 
pasHbix CTpyKTypHo-^aqnaJiBHBix soHax oua OypeT hmctb HeopnnaKOBBie CTpa- 
TMrpa^HHecKiie oOt-cmbi. Orjioinennn cyxoBCKoii cbiitbi KBepxy nepexoflHT 
b TOJimy (500 m) rpySoojioHCTBix cepBix necnaHHKOB TepemoBCKoii cbiitbi 
(ceHOH-HH3bi iiajieopeiia (?), b Bepxneii nacTM paspesa KOTopoii hohb.jihiotch 
OTpeJibiiMe na^KM MeJiKorajienHbix KOHrjiOMepaTOB, cepbix MepreJieii, a TaKiKe 
M3BecTeii MajioMoinHbiii (2 m) ropiisoiiT necTpoijBeTHBix (KpacHBix ii sejieiio- 
BaTO-cepBix) apriuiJiiiTOB. OGjiomohhmm MaTepnaji KOHrjiOMepaTOB (oSman 
MomnocTb rpySooCjiOMOHHBix nopop b SacceiiHe TepeinoBBi nocTiiraeT 20 —25 m) 
CJioJKeii raJibKoiî rpamiTonnoB nerMaTiiTOBoii CTpyKTypw, aM^iiOoJiHTOB, 
«Ha6a3OB, OHKOBBIX THeiiCOB, KBapU-eepiIlțMTOBMX II XJIOpMTOBBIX CJiaHIțeB. 
JIiiTepecHo, mto cxo^HHft no cocTaBy, oGjiomohhbiIî MaTepnaji na6jiionaeTCH 
TaKJKe b KonrjioMepaToOpeK'Hinx cyxoBCKoii cbiitbi, b kotopbix KpoMe yno- 
MHHyTBix pasHOCTeii BCTpeaaeTCH eine rajibna ii BaJiynBi 6hotmtobbix raeticoB, 
nojiocnaTbix pojiommtob, neJiiiTOMop$Hbix msbccthhkob, KOHrjiOMepaTOB n 
KBapițnTOB.

Ms cpenneii aaCTii TepemoBCKoiî cbiitbi iisbccthei naxoAKw Hormosina 
gigantea G er o ch ; b Bepxneii hhcth paspesa ycTaHOBJieno npiicyTCTBne 
KaMnaiicKnx rjio6oTpyHKan [G. arca ( O u s h m.), G. stuartiformis (Dalb.) 
h jțp.). BcTpeneHnan ^ayna n CTpaTMrpaifiii’iecKoe noJiOJKeHwe TepemoBCKoii 
cbhtbi jțaiOT ociiOBaHiie OTnecTii ee k ceHony-HMsaM najieonena (?). B nocjienuee 
BpeMH HeKOTopBie nccjienoBaTejiii ( K p y r ji o b C. C., 1972) nonycKaiOT 
BO3MO>Knyio npiiHanJieiKHOCTb BepxoB TepenioBCKoii cbiitbi k sopeny. llonoSnoe 
npepnojioiKeHMe neoSocHosaHo najieoHTOJioninecKii h KameTCH Mano bb- 
POHTHBIM.

CyxoBCKan CTpyKTypno-tJiannajibHaH 3ona — KpynHbiîi CKajibnnpOBan- 
Huii noKpoB, aMnJiHTypa ropusoHTaJibHoro nepeMeineHim KOToporo npe- 
BbiniaeT 30 km. BiiyTpii noKposa sanapTiiposaiio necKOJiBKO koco pacnono- 
îKennBix neinyii, cJioîKenubix b ochobhom OTJiOHțenMHMH OejiOTiiceHCKOft 
cbutbi (6appeM-ajib6), a TaKîKe nopopaMii cyxoBCKoii (BpaKOH-caHTOn) n 
TepemoBCKoii (KaMnan-HiisM najieopena) cbht. /țo nocjiepuero BpeMemi MHorne 
reojiorii nojiarann, >ito b ociioBaniin SejiOTiiceiicHoii cbiitbi saneraeT paxoB- 
CKan CBirra (hcokom), ii3B0CTiiaH na CMeanioii TeppiiTopiiH PyMMHiiM nou 
HasBaniieM cjiocb Cunan. B peâCTBiiTeJibnocTii b npepeJiax CyxoBCKoro no- 
KpoBa BuxopoB paxoBCKOii cBiiTbi H6T (b npoiiuiOM k hhm iiHorfla oihhOohho 
npiini-icjiHJiacb jiHTOJiorHnecKii cxonuan BpaKOHCKan nacTb paspesa cyxos- 
cKoii cbiitbi). HeypHBHTejibiio, hto ceiinac npepnoJio?KeHHe o HajiirenH ii paxo- 
bckux cjiocb b ocnonaiinH GejioTiicencKOii cbiitbi BbisbiBaeT coMiieniie. Kan 
HSBecTiio, OTJioîKennn paxoBCKoii cbiitbi hbjihiotch xapaKTepHBiMH jijih PaxoB- 
ckoii CTpyKTypHo-^aijiiajibHOii sohbi {sensu stricto), ho b npepeJiax nocne- 
Riieii ohh nepeKpBiBaioTCH ne OeJiOTncencKiiMii cjiohmh, a nopopaMia bobuih- 
CKOii cbhtm (6appeM-anT), npencTaBaeHHoii cepbiM necnanuM «JuiHineM (moiii- 
hoctb 280 —350 m) c npocjionMii a nanKaMii rpaBejiHTOB ii MejiKorajienHbix 
KOHrjiOMepaTOB. B KanecTBe CTpaTOTiina stoIi cbiitbi peKOMeHjțoBaH pa3pe3
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no pyq. BoBTOMy, jieBOMy npnTOKy p. Benoii Thcm (paîiOH r. Paxosa). TaKiiw 
oSpaaoM, cymecTBeHHBie otjihhhh MeJKjțy MejioBMMn oGpaaoBaHMHMn PaxoB- 
ckoB m CyxoBCKoii eniiHim noqTBepiK,naioT npaBOMepuocTb npnCBoeniiH hm 
paHra caM0CT0HTe.ni>HMx CTpyKTypHO-^aițnaJibHbix aon.

Oco6oro BHHManMH aacayîKi-iBaeT Bonpoc o CTpyKTypnoii npMHanJieiKHOCTH 
BypKyTCKOii ejțMHmibi, KOTopan npeqCTaBJiaeT coSoîi Kpynnyro naqBHHyTyio 
CKn6y, CJiOzKeHnyio âypKyTCKMMn necnaniiCTbiMn nopoițaMn (BepxHMă mcji), 
sajieraiomuMn na mnnoTCKHX cjiohx (6appeM-ajn>6) n ^aițHaJibHO saMenjaio- 
iiiumm necTpoițBeTiibie otjiojkbhmh HJioBepKOîi CBMTbi (ceHOMaH-Typon). He- 
KOTopue reojiorn ouihSo’iiio npiraHCJiHiOT ee k CyxoBCKOMy noKpoBy n jțaiKe 
MHorjța na bcio CyxoBCKyio aony pacnpocTpaHHioT Ha3BaHiie „BypKyTCKan 
aoHa” (B h 3 o b a, Beap, 1974). B qeîicTBHTejibHocTH BypKVTCKaa eqn- 
HHqa (ee mojkho BbinejiHTb b caMocTOHTejibiiyio noqsony) HBJiHeTCH cocTaBHOii 
nacTbio 6ojiee cesepiioft cTpyKTypHo-$anHajibnoiî 3OHbi — IleTpoccKoft (P a- 
6 m h e t, K y ji b h ii n k h fi, M a t k o b c k n iî, 1976) hjim Kjihmob- 
CKOft (K y JI b H M Iț K H îi, JI O 3 bl H II K, 1977), 0C06eHH0CTbK> KOTOpOM 
HBJIHCTCH pa3BHTIie HMJKHeMejIOBblX OTJIOJKeHllfi B $apHM IimnOTCKHX CJIOeB.

3 B 1971 r. C. C. KpyrsoB Ges bcheoto qjin aToro ocnoBanua nepeiiMenoBaJi 
ee b „nopKyjieițKyio Sony”. TepMHH „IIopKyjieuKaH 3011a” HBaneTcn iisjhhuhmm ii, 
y'iHTMBaa npaso npriopiiTera, hm ne cneayeT noJib3OBaTbcn.
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Bonpoc

H oh >K a h a: CymecTByioT jiu b nowiejțOBaTeJiBHOCTM njiacTOB, nannacTo- 
Baniin ypoBHeîî Tuna qepnwx caanueB naJian>KMH-6appeMCKoro BospacTa?

Omoem: He cymecTByroT Tanne HanJiacTOBaniiH: b nocneaoBaTeabHOCTn OTJionteHHH 
3oh CyxoBO cymecTByiOT OTJiosKemiH Titna lepuax cnamțen c MHKpo$ayHOti BpaKoncKoro 
BospacTa (?!?)
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K KOPPEJIfllțMM HAJIEOrEHOBOrO OJIUIUA yKPAKHCKHX 
PI PYMblHCKMX KAPNAT1

O. C. BRAOB 2, H. B. MACJIVH 2, R. B. COBUHK 2

Oanoir ns nairâojiee BaiKHbix sa^an CTpaTnrpa$nii KapnaTCKoro $Jinma 
mbjih6tch KoppeJiHițim pasniiHHHX tiiiiob riaJieorenoBbix OTJioiKeHnii. B 
HacToameii craTbe jțejiaeTCH nonbiTKa conocTaBJieniiH ochobhmx najieore- 
hobmx paspeaoB cesepuoro CKJiona VapanHCRux KapnaT n coOTBeTCTByK>mnx 
hm b PyMMHMH paspeaoB MaprnnajibHoro noKposa (Bpanna) ii TapKay. Bojiee 
BHyTpeHHne noKpoBbi b norpannnHbix pafionax cjiomeribi nopo^awn Mejia, a 

‘Otjiojkchuh najieorena iimciot JioKajibHoe pasBiiTiie h ne npocjieiKUBaioTCH 
na cmbjkhhx TeppiiTopnHX, b CBH3M c nea! b jțaHHoit pa6oTe ne paccMaTpu- 
BaiOTCH.

AnaJins komhjickcob mbjikhx njianKTOiniMx n Sbhtochmx $opaMMHM$ep, 
a TaKJKc HyMMyjinTOB, conepjKamiixcH b naJieorenoBOM (Juinine yKpanHCKux 
ir PyMMHCKMx KapnaT nonasaji iix 6oJibmoe cxogcTBO ii hosbojimji npons- 
BecTH neKOTopbie conocTaBJieHMH h pa3BiiTb cymecTBOBaBiniie b jiirrepaType 
npeacTaBJieniiH a BoapacTe h Koppe.Tmxnn paspeaoB.

B yKpanncKHx KapnaTax k najieoițeny othochtch BepxnecTpbiiîcKaH 
noacBHTa, HpeMnaHCKMe cjiou ii necnaHHKH HMHencKon cbiitm (B h ji o b, 
1961; M a c ji y h, 1976; M n t ji io k, 1970). OTJioJKeniiH BepxnecTpijfi- 
■CKofi nojțCBUTM, npencTaBJieHHbie tohkopmtmhhhnm $nnmeM, co«ep?KaT, 
TJiaBHHM o6pa3OM, arrjnoTHnnpyiomne 4)opaMiiHM$epM: Carpathiella ovulum 
var. gigantea (Grzyb.), Rsehakina fissistomata Grzyb., Asanospira 
grzybowskii ( M j a 11.), Trochamminoides ammonoides Grzyb., Glo- 
mospira serpens Grzyb., Dendrophrya maxima ( F r i ed.) h pejume 
Globoconusa daubjergensis Broun., Globigerina irivialis S u b b ., Sub- 
botina triloculbin^ides ( P 1 u m .), Planbrvtalia pseudbbulloides ( P 1 u m .), 
JSubbotina varianta ( S u b b .) n ap. (B ji h ji o b, 1961; T p y b m a h, 
flaSaraH, K p y r ji o b h ap., 1966; Macjiy h, 1976; Mhtjiiok, 
1970).

B BaJieraiomHX BMine no paapeay npeMnaHCKMX cjiohx coaepiKHTCH 
KOMnjieKC 4>opaMHHM$ep SHa'nrrejibHO 6oJiee SoraTMiî no BnaoBOMy cocraBy, 
■qeM bo $JiHine BepxnecTpMăcKoii no^CBiiTM. 3aecb, npoMe nonBiiBiniixcH h

1 AoKJiajț Suna npeacTaBJieHa na XII-om Kowrpecce KapnaTo-BanKaHCKott Teo- 
jiorHiecKott AccoimanHH, 8—13 c6hth6ph 1981 r., ByxapecT, PyMWHHH.
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npeoSjiaaaionji'ix b HOMUJience ocodeii Carpathiellaovulum ovulum (G r z y b .), 
Hyperammina exiHs M j a 11H. intermedia Mjatl. BCTpenaioTCH 
cei<peijMOHHMe deHTOCHbie ii njiaHKTOHHLie (^opaMUHH^epH: Anomalina 
danica (Brotz.), Cibicides variantus Dab., C. proprius Brotz., 
Subbotina triloculinoides (Blum.), Globigerina nana C h a 1.

HecMOTpa Ha to, hto KOMiuieKCH arrjnoTHunpyioinHx 4>opaMiiHH$ep 
HpeMnaHCKHX CJIOCB BO MHOrOM CXOAHM C KOMHJieKCaMH M3 HIIJKeJieîKamMX 
OTJiO/KeHHîî, Meaiay hhmh OTMenaioTCH onpeaeJieHHbie otjimhmh. Pa3JiiiqiiTb 
3TH KOMHJieKCM MOHÎHO HO npeofijiaaaHHIO KpHHTOKpHCTaJIJUIHeCKMX KpeM- 
hhctmx panoBHH poaos Asanospira, Grzybowskiella, Carpathiella. Ucae- 
saioT xapaKTepiiHe ann BepxHecTpwMCKoii hoacbhtm Carpathiella ovu
lum gigantea (Geroch.) h HacTbiiun CTanoBHTCH Carpathiella ovu
lum ovulum. Dendrophrya maxima ( F r i e d .), Hyperammina primitiva 
Mjatl. CMeHHioTCH dojiee tohkoctchhhmh, MeHBinHMH no pa3MepaM H. ja- 
mnensis Maslun, nacTM b paspese Rzehakina fissistomata Grzyb. 
Pis KpynnMX $opaMHHii$ep b HpeMHancKux cjiohx o6napy>KeHM Nummulites 
deserti n Discocyclina sp.

^jih aajieraioipnx Ha HpeMnaHCKHx cjiohx hmhchckux necnaHHKOB 
xapaKTepua nacTan BCTpeBaeMocTb Hyperammina cylindrica cylindrica 
( G1 a e s s n.), Cystamminella pseudopauciloculata Mjatl., Recurvoi- 
des varius Mjatl., Grzybowskiella angusta (Friedb.), Rzehakina 
inclusa Grzyb. h ap. OTJiHHHTeJibHOâ nepToâ KOMnjieKca $opaMMHn$ep 
HMneHCKOft CBHTbi hbjihctch paaBiiTMe dojibinoro HHCJia MejiKHX $opM arrjiio- 
TMHMpyiomnx $opaMHHM$ep, noHBJieHiie BiiaoB, KOTopue MaccoBoe pasBHTHe 
noJiyHHJiM b SoJiee no3«Hee BpeMn: Recurvoides varius Mjatl., Karre- 
riella horrida Dab., Glomospira saturniformis Majzon h ap. KpoMe 
Toro b HMHeHCKoii CBirre npncyTCTByioT Globorotalia angulata W h i t e , 
Globigerina nana O h a 1., Globorotalia velascoensis C u sh m .

Ho BiiaoBOMy cocTasy coaep«>amHxcH b BepxnecTpMiicKOH noacBHTe 
^opaMHHH^ep ona aaTHpyeTCH aaT-MoiicoM, a HMHeHCKan cbhth — TeneroM-

B PyMMHCKMx Kapnarax anaJiorMHHbie KOMnJieKCM 4)opaMiiHH(J)ep coaep- 
>KaTbCH b BepxHeîi nacTii cjiocb IlyTHa, Il3Bop. 3aecb o6njibHBi arraioTH- 
HHpyioiane <j»opaMMHii$epi>i: Carpathiella ovulum owZ-ww (G r z y b.), Hy
perammina cylindrica (Glaess.), H. grzybowskii Dylaz : Dendro- 
phrya' maxima ( F r i e d b;),' Hodelhtm velascoense ( C u s c h m .), Rze- 
hakima fissistomata G rzyb., Glomospira serpens Grzyb. nap-

IIjiaHKTOHHbie ^>opaMHHH$epH 6oJiee MHoroHHCJieHHH n pa3Hoo6pa»Hbt 
B'PyMbiHCKHX KapnaTax',’ hto noBBOJiMJio Epary (1975) BbiaeJiHtfa no-' 
aToil rpynne 3ohbi: Subbotina-triloculinoides [S. pseudobulloides (aa'Hnîî), 
Acatinina incdnstans, Globe-rotalia angulata (MOHC-Teiidr)," Aearinina acaj 
rinata, Globorotalia aequa (G. marginodentata) uaiepacKiiii npyc]. B 6a- 
HOBOspacnibix oTJioîKeiniHX ykpanHCKnx KapnaT BuaeaeHne aiioorHHHbix- 
3OH H6B03M0HIH0 H3-3a CHOpaaHHeCKOiî BCTpeHaeMOCTM nJiaHKTOHHblX $opa- 
MMHH^ep. VcJIOBHO BepXHeCTpbltîCKaH noaCBHTa H HMHeHCKaH CBHTa cono- 
CTaBJiioHTCH- c 30H8MH Subbotina triloculinoides, Globorotaliaangulata.

HwîKHHii aoneH na Gojibuiefi nac™ ceBepnoro CRjiona yKpaHHCKMX' 
KapnaT npeacTaBJieH cepo-3ejieHBiM, tohkopmtmiihhhm ejwiniueM ManHBCKoii 
CBHTM, KOTOpOMy Ha TeppMTOpMH PyMHHCKMX KapnaT no B03paCTy COOTBCT- 
CTByioT HMHiHHe ropMSOHTbi necHaHnKOB Tapnay n hx SasaabHbiii ropusoHT b 
MaprHHajibHoiî sone, cjiom Crpama, hiukhhh nacTb cjiogb Tasjiay b noKpoBe 
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Tasjiay n cjioh CyHeBimbi b faunii JlemyHT-HyTua, noKpoB Tapuay. yna- 
saiiHbie CTpaTnrpa$ii'iecKiie noppaapejieunH copep/Kar okojio 50 bhhob ar- 
rjiiOTHHnpyroipHX $opaMHHii$ep, oojibinafi aacTb KOTopux iiMeer yaKnft crpa- 
TMrpa^HqecKMii pnanason (B r a t u , A 1 e x a n d r e s c u , 1970 ; T o- 
c orj eseu, 1960).

HsyHeHHe BepriiKajibnoro pacupocrpaHenim arrjiioTuniipyiomHx $opa- 
MHHii^ep b ManuBCHoii CBiiTe nosBOjmeT BEipeJimb pup cjiocb. B ocnoBanHii 
cbhtbi (HaffbHMHencKMîi necTpopBeTHMH ropiiBoiiT no O. C. B n ji o b y) 
BbiaejinioTCH cjioh c Hyperamm/ina cyl^nărica crassa M j a 11Dendro
phrya manjavica M a s 1 u n . 3areM cjiepyior cjioh c Glomospira, Ra
diolaria h cnnKyaaMii rySoK. B KpoBjie cbhtbi BbipejinercH nanua c rie- 
CTpoițBeTHMMH apriijuiHTaMH, rpe poMHHnpyior Karreriella horrida D a b ., 
Cydammina intermedia Mjitl., Dendrophrya robusta (Grzyb.) 
(M a c ji y h, 1976).

B MOHO$apnajiBHbix othojkchhhx HHMiHero oopena KOMnjieKCM arrjiio- 
Tînnipyiomnx <J)opaMHHH$ep ananoniHiiMe m3hhbckhm pasBiiTbi bo Bceii 
CkiiSoboIi 3one yKpaiiHCKiix ii noJibCKHX KapnaT, b noKposax TapKay m 
MaprnuaabHOM PyMbiHCKiix KapnaT. B paano^apiiajibHbix OTPOJKenHHx 
OTMenaiOTcn o6miic ajieMeHTbi, no kotopwm bosmoikho BbipeJienue cjiocb c 
MMKpofpaynoM onpepejiennoro Tuna, MMeioipHx pernonajibiioe suaaeHHe — 9to 
cjioh c Glomospira, Radiolaria ii c Karreriella, Dendrophrya h pp.

B cjiohx Crpama, b neCTpopBeTHbix nopopax nnzKHeiî nacTii necna- 
hhkob Tapnsy n b SasajibnoM ropiisonTe pyMWHCKMMii nccnepoBaTeJiHMn 
(Br atu, 1975; Bratu, A1 e x a n d r e s c u, 1970; B r a t u, Ghe- 
ț a, 1972) yKasbiBaeTcn oSiuiiie Tex ?Ke biipob Glomospira, Hyperammina, 
Dendrophrya, Karreriella, Radiolaria ii cniiKyn rySoK.

Ilo njianKTOHHbiM $opaMMHM#epaM HH/KHeoopenoBbie oTnoatemin b Py- 
mhhckhx Kapnarax BbipejiaioTCH b o6beMe son Globorotalia marginoden- 
tata h G. aragonensis. AnajioraMn stmx son b YKpanHCKnx Kapnarax 
HB.nHiOTcn cjioii c Globorotalia aequa, G. marginodentaia, oxBaTbiBaiomne 
MaiIHBCKyiO CBHTy.

HHHîHeaouenoBbiii BoapacT KoppeJinpyeMbix tojiih nopTBepiKpaeTCH 
KpynnbiMn $opaMHHM0epaMM npeuTnanoro BnpoBoro cocTasa: Nummulites 
planulatus, N. burdigalensis, N. partschi n pp. HyMMyjniTbi ne o6na- 
pyjKenbi tojibko b cjiohx Crpama, ho iiMeHHO cjioh C’rpaiKa copep?naT nan- 
SoJibinee KOJiHiecTBO arrjnoraHiipyioipHX (popaMHninJiep cxopHoro BiipOBoro 
cocTasa c KOMnjieKcaMii na MaHUBcnofi cbiitm.

HanSojiee xapaKTepnbiM JinTO^apnaJibHbiM tiihom cpepneaoițeHOBbix 
OTJioî«eiiMH norpaHiiHHBix paîioiiOB yKpaiiHCKMx KapnaT hbjihiotch nec- 
qaHHKii BbiropcKoii cbi-itei, KOTopbie cooTBSTCTByioT BepxHHM necnanHKaM 
TapKay, Bepxneft nacTii cjioec Taajiay n Kojibmi (I o n e s i, 1966). O cpepiie- 
aopenoBOM soapacre KoppeJinpyeMbix OTJion«enMîi CBiipeTejibCTByeT 6ora- 
thB KOMiuieKC HyMMyjiHTiip: N. gallensis, N. distans, N. murchisoni, N. 
globulus, N. laevigatus ii pp. O conocTaBiiMocTii yKasanHMx KOMnjieKcou 
roBopiiT TaKHie oSluhoctb Biipoiioro cocraBa 6enTocnbix ceKpepnoHHbix $opa- 
MHHii^ep popoB Cibieides arrjnoTiiHHpyiomiix $opaMmm$ep dopob Dendro
phrya, Gmybowskiella, Cyclammina, Trochamminoides, Cystamminnella 
n njiaHKTOHHbix BiipoB Globigerapsis szibconglobatvs, Subbotina frontosa, 
Acadnina bullbrooki. Kan b PyMbincKiix, Tai< n b yKpaHHCKiix Kapnarax 
b cpepneM aorțene BbipeJiniOTCH cjioh c Cibicides, Nummulites. B tcx paa- 
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peaax, Kor^a b bmfoackmx necnanHKax nonBJiniOTCH MnoroHiicJieHHNe 
HenapSoiiaTHMe rjn-iniicTbie npocjion b mx jțOMHHHpyioT arraiOTMHiipyioiuHe 
$opaMHHH$epu: Dendrophrya, CystammineUa, Psammospliaera.

no nJiaHKTOHHMM $OpaMHHII(|)epaM 3TII OTjlOÎKeiIHH COOTBeTCTBVIOT 
sonaii Acarinina bullbrcoki, Hantkenina liebusi (PyMMHCKiie Kapna™) h 
A. bullbrooki —Hantkenina alabamensis (YKpanHCKMe Kapna™).

Hto nacaeTCH naceHHHHCKux iisbccthhkob ii Meprejieii GyKOBiiHCKnx 
cjioeB, to na TeppnTopiin PyMHHmi ohm iimciot jiiiTO^aunajiBHMe aiiajiorn, 
hto noBBOJineT npoBOAiiTb npuMyio Koppejinunio: nacennHHCKoii cbutc otbc- 
naioT nsBecTHHKii floajma, a SyKOBiincKiiM c.nonM — cjiom Bnpey. Te h 
spyrne conepaiaT TiminiHMe cpesneaonenoBMe A7. laevigatvs, N. gallensis, 
N. perforatus, N. alacicus ii up. (Tătara m , 1968).

B norpaHHBHoii iojkhoîî nacni Cki-i6obofo nonpoBa paaBiiT rpySopiiT- 
mmhhmîî necnauLiii $jnmi, KOTopMii naxonnTcn na npojiOJiîKeHiiM $annii Tuna 
paapeaa Tapnay, ctojib pacnpocTpaHennoro b nonpoBe Tapnay PyMHHiin, hto 
TaKHîe ne BbiaMBaeT coMnenuii npn Koppejnmini. B nepnax CKBaiKMHM Hjioc- 
koh — I b Bepxneii nacra paapeaa necnaHimoB 6hjim oânapyîKeHH N. mille- 
caput, hto no3BOJin.no aaTiipoBaTB BMemaiomne nopoaM BepxaMM cpe^nero 
oonena. B aHajiOFHHHMX vcjiobmhx komhjickc nyMMyniiTOB c Nummidites 
millecaput 6mji naîineH n b noKpose Tapnay.

Bepxnnn nacTb aopeiioBbix OTJioMîenHfi na eeBepnoM CK-Jione YKpaHH- 
ckhx KapnaT npeacTaBJiena pasHoiJiapnajibHBiMii noponaMii, noToptie BBine- 
jieHH b SbiCTpnpKyio, nonejiBCKyio ii HOBiKiincKyio cbm™.

^OBJKHHCKaH CBiiTa pasBiiTa b KpafiHMx JOJKHbix CKn6ax, npeACTaBJiena 
TOJICTOCJIOHCTbTMII MâCCMBHblMH CJHOflHCTMMM neC’iaHMKaMH C MaJIOMeipHblMH 
npocjiofiMii aJiespoJiiiTOB ii apriiJiJinTOB. B Bepxneii nacTii paapesa 9Toîi 
cbiitm oGnapyjKeHH TiirniHHMe BepxneaopenoBHe nyMMyjinTM: Nwnmulites 
fabiani, N. chavannesi, A", retiatus.

Ilonejibcnan CBiiTa iiMeeT orpainnennoe paciipocrpaiieHiie b cesepnMx 
CKiiSax ii HOBceMecTHO paBBiiTa bo BnyTpeHHeîi aone RpeanapnaTcnoro npo- 
rn6a. Oua aaMeiyaeT b 6o;ibmeiî unu Menbmeii CTeneini hmmîhioio nacTL 6mc- 
TpnpKoii cbiitm. npeaCTaBjiena nonejibcnan CBiiTa iiaBecTKOBncTMMM nopo- 
aaMii — apriiJuiiiTaMii ii «anie MeprejiHMM, Bcer^a c npiiMectio ajieBpirro- 
Boro Marepiiajia. Ona co^epimiT nsBecTKOBncTMe oenTOCHLie $opaMnnn- 
$epM: Asterigerina rogalai Mjatl., Cibicides popeliensis Mjatl., 
C. tallahattensis M j a 11., C. coniferus Mjatl., Uvigerina jacksonensis- 
Cusch., Nonion halkyardi Cu s chin., Grammostommum nobilis 
(H a n t k e n), G. elongat/um (H a n t k e n), Bulimina sculptilis C u s c h m., 
Planulina costata (H a n t k e n), Globigerapsis index (F i n 1 a y), Turbo- 
roialia centralis (O u s h m. et Berm.), Subbotina eocaenica (T er q.) 
ii ap.

BMCTpnuKan cbiito — ocnoBnan $annn aroro CTpaTMrpa<J)H'ciecKoro 
ypoBHH. Ona CJiomena neKapSonaTHMMH aejienoBaTO-cepMMii aprujiJinTaMH 
c npocjiouMii aJiespoJiiiTOB h necnaniiKOB. nosceMecTno b ocnoBannn cbmtm 
npocaenuiBaeTCH necTpopBeTHBiii ropnaoHT. Komhjiokc $opaMMnn$ep coc- 
toht ys arrjHOTiinnpyiomiix busob: Silicobathysiphonpseudoloculus M j a 11., 
Hyperammina Uneariformis Mjatl., H. karpatica M a s 1 a c ., Reo- 
phax planus H a 1 k., Ammodiseus latus G r z y b., Grzybowskiella sub- 
angusta Mjatl., Gr. macilenta Mjatl., Asanospira walteri G r z y b., 
Cyclammina amplectens G r z y b., C. rotundidorsata (H a n k t e n ), Tro- 
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cliamnuinoides subtrullisatus ( R z . et G.), Spiropledammina spedabilis 
Grzyb. HanSojiee xapaKTepHMMii BimaMH hbjihiotch: Cyclammina am- 
pledens, C. rotundidorsata, Ammodiscus latus, Asanospira walteri.

B PyMMHHM 3tmm OTjxoiKeHMHM oooTBeTCTByioT b ajieMeiiTe Tapioy CJIOH 
TIoAy-CeKy, b oneMeHTe Taajiay — cjioh Iljiony h b MapriiHajibHOM noKpoBe 
— cjioh BuccepBKaHM. Bo scex nepenucjienHbix cjiohx cosepaiiiTCH OoraTMii 

KOMnjieKc arrjiiOTHHnpyioinHX $opaMHHH$ep: Dendroplvrya robusta Grzyb., 
Cyclammina amplectens G r z y b., Ammodiscus latus ( G r z y b.), Ha- 
plophragmoides (= Asanospira) walteri (Grzyb.), Reophax planus 
H alky ar d, Saccammina placenta ( E eu s s).

ynejiBHbiîi Bec njianKTOHHBix 0opaMHHH$ep b KOMnaeKce Bepxneao- 
nenoBMx oTaoHxeHini yKpanncKMx KapnaT cpaBiiiiTejibuo hhsok. ycjioBiio 
moîkho BMsejniTb tojibko cjioh c Globigeropsis index, KOToptie cootbctct- 
ByiOT Bepxneit nacTH SMrapHijKoii cbhtm.

B PyMHHCKHX Kapnarax no MaccoBOMy pasBiiTHio nnanKTOHHMX $opa- 
MHHMt^ep BbiueneuM sohm Globigerapsis tropicalis u G. index. HecMorpn 
na iieKOTopBie pasjuraiH biihobofo cocraBa arrjHOTniinpyioniHx ii njiaKTOHHMx 
$opaMHHn#ep mm moshcm roBopiiTL o npuMoîi KoppenHUiui cjioes IIosy-CeKy, 
Iljiony, BHccepHKaHii h c omctphhkoîî h noneJibcnoii cbht8mh. BepxHnn 
nacTb yKaaaHHMx jiHTOCTpaTHrpa^iinecKiix nospassejieHiin bccmh mccjic^o- 
BaTenHMH naTiipyeTCH nosjțniiM aonenoM. BospacT îkc HiizKHeii nacTM hohii- 
MaeTCn ne ojțHosHanno.

HaMii npMHHMaeTCH noamieaoiieiioBNii Bospara omctphiikoîî, cbmtm. 
Oaiiano b HH3ax ee $aiiH8JibHoro anajiora — noneJibcnoii cbiitc b paspese 
na p. Onyp yKasMBaioTCH (M n t ji io k, 1970) naxo^Kii Acarinina bul- 
Ibroolci, A. rotundimarginata, hto seaiaeT bosmoîkhmm npeanojiOîKeHHe o 
tom, hto caMan hiiîkiihh nacTb cbhtbi MOzKeT eme oshociitch k cpejțneMy aoiieny. 
B nponeM, c apyroti CTopoHM, b SoraTOM KOMnjieKce $opaMHim$ep b necrpo- 
pBeTHOM r0piI30HTe B OCHOBaHHM OMCTpHUKOÎi cbhtm HapaBHe C flpyrHMH 
MMeiOTcn ii Te biium arrjnoTHHi'ipyiomnx $opaM«HH$ep, KOTopbie nncjieHno 
npeoSjiajțaioT b BepxHeii narau 6mctpiihkoîî cbhtm: Cyclammina rotundi
dorsata (Hantken), Ammodiscus latus Grzyb., Asanospira wal-

Grzyb.), Hyperammina lineariformis h sp.
Bo bchkom cnyqae 6ojibinan BepxHHH naran — HecoMneiniMii BepxHiiii 

aoqeH. 3to soKa3MBaeTcn HaJiHHHeM b nonenbCKoîi csine thkhx xapaKTepHbix 
$opM KaK Globigerapsis index, Subbotina eocaena, Turborotalia centralis 
II ap., a B SOBZKHHCKOft $apHH — THnHHHblft BepXHeSOIțeHOBHX HyMMyjIHTOB 
— Nummulites fabiani. CniiCKH mojijiiockob BepxeaonenoBoro Bospacra H3 
noneJibcnoii cbhtm npiiBOHHT B. Poraim. Bce ine nonpoc o nosparae nerapo- 
ițBeTHoro ropiisoHTa ocraeTCH sân nac ne hchhm.

PyMHHCKne reoJiorn HeosHOSiianHO sarapyiOT hhikhioio nacTb paspesoB 
cjioeB BHccepHKaHii, CTpyzKiiHoaaa, IIoay-CeKy n ap. B osHoti 113nociiesHiix 
cbosok (Săndulescu, Ș t e f ă n e s c u , 1981) cjioh BHccepHKaHii 
OTiieceHM k BepxneMy aoițeny, a nerapouBeTHMH ropi-isonT b iix ocnoBaiinii — 
k BepxaM cpesnero aouena. OTueceHM k BepxaM cpejțnero aopena h hhhchhh 
nacTb cjioes Iljiony h Uosy-CeKy, rse necTpon,BeTbi OTcyTCTByiOT. B to ?i<e 
BpeMH b spyroft CBogne (II) cjioii BnccepHKaHH, Iljiony h IloAy-CeKy — 3to 
tojibko npnaOoH. E. B p a t y yKasbiBaeT na MaccoBoe pa3Birnie Cyclammina 
amplectens b neraponBeTHMx oTJiojKeniiHx h aaTiipyeT iix cpejjHHM aonenoM..
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HecKonbKo cjiob cne^yer CKasaTb o BepTiiKanbHOM pacnpocTpaneHini 
Cyclammina amplectens (s.l.), xapaKTepnoii «jih 6MCTpnițKoâ papura n u;htm- 
pyeMoii mb IIoJibCKnx n Pvmhhckhx KapnaT.

B yKpaMHCKHx KapnaTax bitum po^a Cyclammina b aonenoBOM tirane 
pacnpejțejienM no Bcemy paBpesy. IlepBbie npeACTaBUTenM OTOii rpymibi non-

PYMb!HH53
KAPnATbl, CKHBOBAB 3OHAnOKPOB TAPK3X

bjumotch b HMîKneM Boițene (MaHHBCKan CBiiTa) — oto Cyclammina ample
ctens var. ornamenta D a b a g j an in lit. h I. intermedia M j a 11. flo- 
cjie^Hirii BMfl BCTpenaeTcn n b BbiroacKoîi CBMTe. Bn# Cyclammina ample-
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284 O. C. BHJIOB n Hp. 8

dens Grzyb. b enuuMiHLix 3K3eMnjiHpax OTMenaeTCH b BMroHCKoîi 
CBiiTe, ho aiaccoBoe pasBiiTiie ero HaSjnonaeTCH b 6mctphhkom cbhtc. Cy
clammina placenta ( R e u s s) BCTpenaeTCH no BceMy paspeay SbiCTpinjKOH 
cbiitm. Buh Cyclammina rotundidorsata (H ant ken) npiiyponeH k 
BepxHeii nacTii 6bictphiiko0 cbiitm. HanSoJibmero pacițBera bhhm pona 
Cyclammina HOCTiiraiOT b no3HHe6bicTpiniKoe Bpewn n ochobhoîî buh 3Toii 
rpymiM — Cyclammina ampledens hbjihctch y nac BecbMa xapaKTepnMM 

GbicTpiiiiKoiî cbiitm. B JiiiTepaType no PyMbiHCKiiM KapnaTaw oh yna- 
SMBaeTCH naniiHan c cenona (cjioh IIpiicaKa) ho Bepxnero sopena cjioii IIjio- 
ny, IIoHy-CeKy, EiiccepiiRann, CTpyjKenoasa). Elite mo7K6t, TaM buh Cycla
mmina ampledens noHHMaeTCH b oneHb inupoKOM oolcmc 6e3 BHReJieHHH 
$opM, Majio HBBecTHbix b JiiiTepaType, noHBHBînnxcH Ha 6oJiee hhskom 
CTpaTiirpa^iiHecKOM ypoBHe. KoppejiHijiiH OTJioiKeHiiii, ii3 KOTopbix oh 
npiiBOHHTCH, HOJUKHa nosTOMy npoBOHiiTCH c yneTOM Bcero KOMnjieKca 
MenKnx ii Kpynnbix $opaMHHii$ep.

noH necTpou(BeTHbiMii cjiohmh CTpyiKUHoasa, b caMMx Bepxax jiiito- 
ijpapHii Kojiph ii Ta3Jiay BcrpeneH KOMnneKC HyMMyjniTiiH, xapaKTepHbiiî rjih 
caMMx BepxoB cpeHHero aopena (Snappnpa) — Nummulites jonesi ii N. 
millecaput ii np- 9th ase bhhm oâHapyiKeHbi b anajiorax BepxoB necna- 
hiikob TapKay b CKBaiKiiHe IIjiocKoe-1 b k>to-boctohhoh nacra CkhSoboiî 
30hh, HenaJieKO ot rpaHimbi c PyMbiHHeă. TamiM oSpasoM, no hohhmm nyM- 
MyjiHTMH, nopoHM sajieraiomne non necTpoijBeTHbiM ropii3OHTOM 6biCTpimK0ii 
cbhtm h CTpyiKMHoasa othochtch k BepxaM cpeHHero aoijeHa, necTpoițBeT- 
hmîî ropHaoHT (cm. puc.) HaxoHHTCH Ha rpaHMițe cpeHHero ii Bepxnero aoijena, 
ho BoapacT ero ocraeTcn hchchmm.

IIoBceMeCTHO b YKpaiiHCKHx Kapnarax ii b PyMMHCKHx KapnaTax b 
npoBJie BepxHero soqeHa BMHeJineTcn MeprejibHNîî memopcKiift ropiisoHT hjih 
30Ha KpymiMX rjioSnrepHH. 3th OTJioiKeHMH xapaKTepH3yioTCH HaMeiieHiieM 
CHCTeMaTHHecKoro cocTasa $opaMHHH$ep no cpasneHiiio c HHJKeneiKaiHHMH. B 
paspesax Bcex CTpyKTypHO-^aiiiiaJibHMx soh KapnaT arr.nioTHHMpyK>miie 
4>opaMHHH$epM BecbMa penKH, a b KOMnneKce HOMiiHHpyioT njiaHKTOHHue: 
Catapsydrax dissimilis, Subbotina corpulenta, 8. pseudoeocaena, 8. ye- 
guensis, 8. praebulloides leroyi, 8. tripartita.

KoppejiHijHH ojiMropeHOBMx OTJio>«eHHit M3-3a HeHOCTaTOHHOCTH najie- 
OHTOJiorHnecKHx hhhhmx npoBOHHTCH, roiaBHMM oSpaaoM, no jiHTO$aițHaJibHHM 
npHsnaKaM (C o b h h k, 1976).
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VKPAMHCKHX KAPnAT 110 MEJIKI4M O0PAMMHI4OEPAM1

1 UoKJiaji 0H?ia npencTaBJieita na XII-om Konrpecce KapnaTO-BaJiKancKOii Teono- 
nnecKOîi AccopiîanttH, 8—13 ceHTHSpn 1981 r., EyxapecT, PyMbtHHH.

2 CCCP.

O. C. BHJIOB 2, JI. IIOHOMAPEBA 2

B ocHOBy Sojibmeft »iacTii CTpaTMrpa$iiHecKMX noflpaaneaeHMîi najieo- 
renoBMx OTJioiKeunfi YKpaMHCKHx KapnaT nojio»;eHbi iiccjienoBaHHH MHKpo- 
t^ayHti. Teppiirenubifi ^jibiu cojjep?KHT npeiiMymecTBeHHO arrjnoTHHiipy- 
lonțiifi SeHTOc, b Kap6oHaTHO-TeppnreHHbix oSpaaoBamiHx BCTpeaaeTcn TaK 
îKe n ceKpepnoHHbiii 6eHTOC. K KapSoiiaTHMM nopo^aM npnyponeHH naxo^Kii 
HJiaHKTOHHblX ^OpaMMHM^ep, IIHOFfla B MaCCOBMX KOJIHHeCTBaX.

3onajibHan CTpaTiirpa^Hn najieorena, KaK no njiaHKTony, TaK h no 
CenTOcy, nainjia cboc OTpa>Kenne b paSorax M a c ji a k o b o fi (1955, 
1957), M n t ji io k (1950,1970), M a c ji y h (H 3 a h n k, M a c ji y h, 
1977; M a c ji y h, 1979), P p y 3 m a n ii a 6 a r h h (1979). OjțnaKO 
cxeMH, paspaSoTainibie hmh rjih OTjțeJibHBix pafionoB pasBUTiin najieore- 
HOBbix OTJioîKeiinft yKpaiiHCKnfi KapnaT, no nacTonnțero BpeMeiin pasoâmeHbi, 
a pna BbineJieHHbix SnocTpaTHrpa^HHeCKHX eanHiiiț HynvțaeTCH b nepec- 
MOTpe c tohkh apeuna coBpeMeiiHoro noniiMaHnn hx paiira m BospacTHoro 
oOteMa. B cbhbm c othm jțaBHO naspeJia Heo6xojjiiMOCTb o6o6mennn MMeio- 
mnxen naiiHbix no 6no3onaJibnoMy pacnjienennio najieorena b Bune eunnofi 
CBOAKii, BKJiionaiomefi conocTaBJienne njianKTOHHbix son c SenTOCHbiMii acco- 
UnauMHMM, hto SesycJiOBiio, yseJiMHHT CTpaTiirpa^iinecKyio ițennocTb no- 
CJie^HMX.

B KanecTBe 3TaJionnofi nprinura sonajibuan mnajia GpeunseMiioMopbn. 
IIpn conocTaBJiennflx c sapySejKHMMH KapnaTawn mmciotch onpeaeJieHHbie 
TpyjțHOCTM, 3aKjnonaioiițiiecH npemse Bcero b tom, hto nofloOiibie 30HaJibiibie 
cxeMM hjiii cboakii pa3pa6oTaHbi «nn oTgenbULix CTpyKTypiio-$aiiHa.nbHbix 
emiHHiț n nojpiac mieiOT cymecTBeHiibie pasjnmm. Kpowe toto cynțecTByioT 
pasHorjiacHH b nonHManMW sonajibHbix bi-ihob, CTpaTiirpa<J)i-iqecKoro o6i>eMa 
3oh ii npînmHnoB nx BbiseJieHHn. IIoBTOMy na jțaHHOM OTane HCCJienoBaHHft 
BosMoiKHbi Jiiiuib cpasneHiiH OTĂCJibHbix sonajibHbix cxeM na ypOBIie no- 
jțOT^eJiOB najieorena.

^jih PyMtiHCKHx KapnaT ncnonb3OBaiia cxeMa 4>aițiin IIIoTpiiJie (Boc- 
TOHHbie KapnaTbi), KaK Hai-iSojiee noJiiian no njianKTOHy (Bratu, Ghe- 
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ța, 1972) n cxeMa bjih Biienmero $jmma KpaeBoii eaiimiuM, r^e Bti^e- 
jihiotch accouiiaxjini njiaHKTonubix h SeHTocHbix $opaMHHH$ep (B r a t u, 
1975). B CjiOBaijKnx KapnaTax aeTajibno paapaOoTana CBoanan 30Hanb- 
iian cxeMa «jih naJieorenoBoro 0jinuia no nJiaHKTOHy n SeiiTocy (S a m u e1, 
Borza, Kohler, 1972; S amu el, 1973). IToJibCKne nccjie- 
HO Bare jiu b pejioai Be ckjiohhm Bbi/țeJiHTb b KapnaTCKOM $Jinme KaRHe- 
hh6o 6nocTpaTnrpa$nliecKHe egHHHqH, OT^aBan npeanoHTemie xa- 
paKTepHMM KOMmieKcaM. Oanano b nocjieancn paOore B. Oabuies- 
c k o ii (O 1 s z e w s k a , 1980) npneBOflUTCH SMoaoHanbnaH cxeMa ajih 
naneorena ,HyKejn>CKOM ejțHHimM no njiaHKToiiy. BeHTOCHbie accounaiiiin 
$opaMMH0$ep no^poSno HsyneHM b CROJibCRoii eaiinHițe (Mor giel, 
Sxymakowska, 1978). 9th xțanHbie h 6wni npiiHH™ 3a ochobv 
npn cp a bh chiui c IIojii>crmmh KapnaTa.Mii.

B YRpaMHCRnx KapnaTax OTHOCHTenBHO nojinoe âiioaonajibHoe pac- 
HjieHeHne naneopena n aonena nMeeTcn acra MapMapomcRoii crpyRTypHO- 
^apnajiBHOii ejțMHimM (F p y a m a h, # a 6 a r h h, 1979), xoth caMii 
aBTopw cnnTaioT 9Ty cxeMy HecROJibRO ycjiOBiioii b cmiy cjiojrhofo reono- 
mnecnoro CTpoeHHH paiiona, npepMBiiCTOCTn paapeaoB n apyrnx npînniH. 
B RanecTBe ochobhofo paapeaa, b KOTopoM BM^eJieuM 6nocTpaTnrpa4>nHe- 
ckiic e«HHHUH no SeiiTocy, mohîbt omtb bbht cbohhmh paapea CRnSoBoii 
aoHH. OcnoBHan cvtb paSoTH aaRjnoMena b TaSnupe. B TeRCTe ocTano- 
BHMCH JiniHb Ha HeROTOpHX ROMMeHTapHHX H HHCRyCCIIOHHMX BOHpOCaX.

B nocjieflHee BpeMH nmpoRoe pacupocrpaneiine RaR b CCCP, Tan ii 
b HpyrMx CTpanax nojiynHJia TOHRa apenua o hcoSxohhmocth upiînncjieHUH 
aaTCRoro npyca r naJieoreny. Anajn-ia «țiaynH na norpaHHHHMX cjioeB Mejia 
h najieorena b nenpepbiBHMx paapeaax na ceBepnoM cRJione VitpanHCRax 
KapnaT noaBOJineT npucoeAWHHTbCH r TaKOMy Mneunio. Komhjicrc njiaHK- 
Tona, naîkțeHHbiii b Bepxneii naCTH crptiiicROii cbhtbi h ee anajiorax b jțpyrnx 
aonax, cojțepîKHT Haoop bii^ob, TunHHHHft jijih aaHHH CpemiaeMHOMopiiH, rora 
CCCP h napnaTCRoro pernona b pejioM. O^naRO noupaaaejniTb ero na bohh 
y nac nona ne npeacTaBJineTcn BoaMoatabiM. B cocrase ROMnaieRca ycTaiioBJie- 
hm: Globigerina trivialis S u b b ., G. pseudobulloides P 1 u m m ., G. mi- 
crocellulosa M or o z ., G. varianta 8 ub b ., G. guadrata Wh it e , 
Subbolina triloculinoides (Piu mm.), Acarinina inconstans Subb., 
Globorotalia compressa ( Plum m.), Globoconusa daubjergensis (Broun).

OTJnriHTejiMiyio ocoSennocTb Hn?KHenajieoneHOBoii bohli Globorotalia 
angulata, BLiflejiemioii tojibko b MeTOBCKoii cbiitc MapMapomcROH egn- 
hhiih, cocTaBJineT noHBjiem-ie Oojibinoro nnciia npeacTaBMTejieîî aonajibiioro 
Biiga na (J)one ROMnjieKca, b rotopom npeoSjiaflaiOT eme thhhhho aaTCRne 
$opaMHHnd)epM. KpoMe Globorotalia angulata aaecb BCTpeneHbi Globigerina 
varianta (Subb.), G. trivialis Subb., Subbotina triloculinoides 
( P 1 u m m .), S.nana (Chalil.), Globorotalia compressa (Piu mm.), 
Acarinina inconstans Subb. h ap. HeMnoronncjiemibie 9K3eMnjiapH 
Globorotalia angulata, nafisenuue b HMHencRoti cbhtc, OTHOcnmeiiCH r sep- 
xneMy najieopeny (CundoBaH ejțHHHița), h b ee BoapacTHOM ananore jiiotcroh 
cbhtc (JțyRjiHHCRan ejuiHima) ne MoryT cjiynmTB ocnoBaHneM «jih Bbijțe- 
jieHiin a«ecb 5HocTpaTiirpa$iraecRoii bohh c ynoMHHVTHM aonaJibimiM bh- 
30M, nan 3to 6mjio cjțejiaHo b cboc BpeMH H. W. M a c ji a r o b o fi, a 
BCJiefl aa neîi h apyruMH aBTopaMH.
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Bepxnnii naneopeii MeroBcnoii cbiitbi A. T p y 3 m a h i-i
H. B. 3 a (5 a r h n oxapaKTepn3OBajin 3onoii Globorotalia pseudome- 
nardii (no noHBJiemno MHoroaMCjiemiBix 3K3eMnjinpoB otofo Biiaa), canTan 
ee anajioroM aoiibi G. velascoensis cpeanseMnoMopcnoii mKaabi. Cawa 
G. velascoensis agecb ne odnapyjKeHa. ConyTCTByiomHMH BiiaaMii hbjihiotch: 
Globorotalia elongata Boli. G. aequa O u s h m. et E enz Acarinina 
acarinata Subb., A. Subsphaerica 8 u b b A. triplex Subb., Subbo
tina triloculinoides (P lumm £. quadritriloculinoides ( C h a 1 i 1.), 8. 
nana (0 h a 1 i 1 .). Mnoro'iHCJieHHMii BepxnenajieoneHOBbiiî njianKTon 6bwi 
Haiiaen b CkhSoboh 3one (F p y 3 m a h, II o p t h h r 11 h a, 1976) b 
paspeaax peK Pymopa, BpycTypnn, Ceperejin 11 up. Abtopbi caiiTaiOT ero 
anajiorOiM HiUKHeiî aacTH sohbi Acarinina subsphaerica KpbiMo-KaBKascKoiî 
o6aac™. no coBpeMeiiHbiM npejțCTaBJieiniHM oto CKopee Bcero anajiom 
3ohm G. velascoensis. noaoânbie KOMnjieKCH njiaHKTOHa c Globorotalia pse- 
udomenardii Bolii, G. marginodentata (Subb.), Subbotina nana 
(0 halii.) h ap. ii3BecTHbi b JțyKJiHHCKOiî 3one b 6acc. p. ,H,yciiHKii 
(JI o s li 11 n k, 1971) ii b oiiHCToaiiTax no p. ASpaime (MâTepnajibiaBTopoB).

Ho SeiiTOCHMM $opaMMHii(f)epaM pasaejniTb najieopen na nnîKHiiiî 11 
Bepxunii n OTrpaHirarrb ero ot aaTcnoro npyca nona ne yaaercn. BoJibinan 
nacTb paspesoB aaTCKO-naneopenoBbix OTuomennii npeacTaBJiena Teppn- 
renHHMii cjiaGo napSonaTHUMii pasnocTHMii nopoa, coaepjKamnMii acco- 
nnaițnio $opaMHHii<|>ep c Hormosina ovulum ovulum, Rzehakina epigona, 
Rzehakina fissistomata, Modellum velascoense. B 6ojiee KapSonaTHbix 
nopoaax iinoraa pa3BiiT komhjickc ceKpemionnoro SenTOca c xapaKTepHbiwn 
BiiaaMii Stensioina caucasica n Anomalinoides danicus.

B MeTOBCKoiî CBiiTe MapMapomcKoiî eanHiipH BbiaejinioTcn ase Hnwne- 
aoijeHOBBix soiih. Ilepsan 113 hiix — Globorotalia subbotinae, npoMe 30- 
iiajibHoro Biiaa npeacTaBJiena MHorowcjieHHWMn Globorotalia marginodentata 
S u b b Acarinina acarinata 8 u b b ., A. triplex Subb ., Subbotina 
triloculinoides ( P 1 u m m .), >8. quadritriloculinoides ( C h a 1 i 1.). BTopan 
3ona Globorotalia aragonensis coaepjKiiT Globorotalia lensiformis Subb., 
Globigerina pseudoeocaena Subb., G. boweri Bolii, Acarinina penta- 
camerata Subb., A. acarinata Subb., A. interposita Subb., 
A. triplex Subb. 3aecb nonBnmoTCH eanHnuHHe Acarininna pseudoto- 
pilensis Subb., A. bullbrooki Bolii n ap-

3nannTe.nbHO panauie paccMarpiiBaoMbie sohh Shjiii BbiaeJienbi
H. PI. M a c ji a k 0 b o ii (1955) na iomchom cnnoiie KapnaT 11 6e3 aoc- 
TaTOiHtix ocnoBamiii pacnpocTpanenbi na bcio nx TeppnTopnio. GoJibao- 
BaTbcn 3TMMH MaTepnanaMii Tpyano, Tan nan onii ne npiiBnsanbi k kohkpct- 
hbtm paspesaM. Bcnea sa H. 14. M a c ji a k o b o ii 3tm nccjieaoBannH 
Ouau npoaoJPKeHbi n KOBKpeTiianpoBaHM H. B. a 6 a r n h (Kyjib- 
u II U k II ii, JI o 3 bl h n K, Jț a 6 a r n n ... 1965), vcTanoBHBmeh b 
aonene HyKJiHHCKoro noiiposa pna njianKTonnbix 3oh. IIpaBaa, CJieayeT 
oroBopiiTbCH, uto no coBpeMGHHbiM npeacTaBJieniiflM SoJibiuan aacTb nopoa, 
BMemaiomiix o6iiJibHbiii njiaiiKTon, npnnaaJiejKiiT k oJiiiCTOJiiiTaM.

B HMîKHeM aouene noBceMecTiio bo Bcex CTpyKTypno-$aunajibHbix 3onax 
(b MaiiHBCKOii CBHTe 11 ee ananorax) npncyTCTByeT xapaKTepnan accouiiapim 
deHTOCHbix $opaMiiHii<f)ep c Glomospira charoides ( P a r k et J o n e s), 
Recurvoides smugarensis Mjatl., Karreriella horrida Dab. n ap-
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3oHa Acarinina bullbrooki npocjieJKiiBaeTcn b MapMapomcKoiî egu- 
Hime, b toii MeTOBCKoii cbutg, rge BMecre c. 3OHaJibHHM biihom BCTpeaeno 
MHOHiecTBo Acarinina pentacamerata Subb., A. acarinata Subb., .A. 
pseudotopilensis Subb., Globigerina pseudoeocaena Subb., G.po- 
sttriloculinoides C halii., G. frontosa Subb. n egiiHUHUbie Globoro- 
talia aragonensis Nutt., Globigerapsis kugleri Bolii, L o e.b 1... et 
T a p p a n. B JJyKJiHHCKOfi egiiHiine M3BecTHM naxogKM MHoro’incjieHHoro 
njiaHKTona sohm A. bullbrooki b necTpoițBeTax. (cKopee scero 3to ojiiicto- 
jihtbi) Sacceiina JlaTopngM (MarepuajiM H. B. JI, a 6 a r a h. h aBTopoB). 
Kpowe Toro oua ycTanoBJieHHa ii b KopemiOM paspese b oahom hs npa- 
bmx npMTOKOB penii JJycjiHKH (B a 6 H H 6 T, K y a b 1 H u K H II.,... 
1976). HaKOHeu, E. B. M a t ji io k (1970) yKaaMBaeT na najiH’nie 
MaccoBHx KOjmaecTB Acarinina bullbrooki n Acarinina rotundimarginata 

b necTpouBGTHOM ropiiBOHTe b ocHOBaHHii SbicTpMițKoiî cbiitm ii Hiisax ee 
nonejiBCKoh faunii (CmiSoBan e^iiimua) h caiiTaeT bos.moikhmm BMgejiirn> 
3aecB Bony Acarinina rotundimarginata. HasBaHiime bii^m xapaKTepiisyio'r 
BBe caMocTOHTejiBHbie bohm, OTHOCHnpiecH k HH3aM cpegnero aouena, hto b 
nenox He yBH3MBaeTcn c noJiojKemieM oMCTpnnKoiî cbiitm b cboahom paspese. 
K cpegneMy aogeny 3gecb othochtch BMrojțcKaa h naceHiinucnaH cbiitm^ 
jiemamne hi-ihw. rioaTOMy Bonpoc 06 anajiorax 3oh A. bullbrooki n A. ro- 
tundimarginata b Ckh6oboîî egininue npnxogiiTcn ocTaBiiTB otkpmthm.

B cpeflHeM aouene MapMapoincKoă egMHimH npocjie?niiBaeTCH eipe 
ogna 3ona. — Hantkenina albamensis. Kposie sonajibHoro Biiga șflecb- 
BCTpeaeuM MHoroaHCJieHHbie Globigerapsis Icugleri Bolii, L o e b 1. et 
T a p p a n , Acarinina bullbrooki Bolii, Globigerina- pseudoeocaena 
Subb. ii ejțnHHHHMe Truncorotaloides rohri B r o n n. et Truncorota- 
loides rohri Broun, et Berm., Globanomalina micra (Gole).

BeHTOCHwe $opaMHHii$epM cpeflHeaonenoBMx OTjio?KeHnii YKpaiiHCKMX 
KapnaT (QoJibiueii '■lacTbio oto MacciiBiibie necnaHMKn) ne OTJinaaiOTcn ocoobim 
pa3Hoo6pa3neM, nosBOJimoiuitM BMgejiHTb saecb Kanne-JinGo xapaKTepiiMe 
KOMnjieKCM. Jlnnib na cesepHOM CKJione b ope^neM n Bepxneîi aacTax nacea- 
HflHCKoii ii BbiroacKOii cbmt OTMeneH CBoeo6pa3iiMii cekpeuMOHHMft Schtoc 
c KOHiiHecKHMH AnSnunșonjțecaMM: Cibicidoides westi ( H o w e), C. ven- 
tratumidus ( M j a 11.), C. grossoconulus (M j a 11.).

IIJiaHKTOH, naii^eHHMÎi b Bepxneii mbcth mctobchom cbmtm, hosbojihji 
A. JJ. T p y 3 m a h ii H. B. a 6 a r n h BHfleJiHTB 3fleCb ABe Bepx- 
HeaoiieHOBbix sohh — Globigerapsis index n Globigerina corpulenta. Flep- 
BMii 113 HaSBaHHMX BimOB BCTpeHeH B MaCCOBMX KOJIIiaeCTBaX COBMeCTHO 
c egHHMHHMMii Globigerapsis rubriformis ( S u b b).), Globigerina corpu
lenta (Subb.). E. B. M h t ji io k (1970) yKaewBaeT na npncyTCTBne 
SoJibmoro aiicjia OKseMnjmpoB stofo Biiga [Globigerinoida index (Fin l.)]? 
b nonejiBCKoii cbhtg CkhOoboîî 3ohbi.

B-ropan BepxneooueHOBaH sona Globigerina corpulenta oxBaTMBaeT 
crpaTurpa^MMecHnil ropii3oiiT, iisBecTiiMii nog Ha3BaHMeM ineinopciuiii mjih 
ropiisoHT KpynHbix rjio6iirepnHMg, iiMeioiunii miiponoe pacupocrpaHenne b 
npegeJiax Bceîi KapnaTcnoiî gyrn. MeprejiiiCTHe nopogbi 3Toro ropii3OHTa 
GyKBaJibHO nepenojnieHM njiaHKTOiioM. Cpegn nero npeoOjiagaiOT Catapsidrax 
dissimilis ( C u s h m. et B e r m. ), Globigerapsis index (Fin 1.), Glo
bigerina corpulenta Subb., G. galavisi Berm ud., Subbotina eocae- 
nica eocaenica (Terq.), 8. eocaenica irregularis ( Subb.).
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Ochobmhmm noKaaaTejieM BepxneaopeHOBoro Bospacra nopo/ț no 6en- 
Tocy b yKpaiiHCKiix Kapnarax o6mhho cinTaJiacL acconnapnn arraioTM- 
HHpyiomiix <J)opaMiiHM$ep c Cyclammina amplectens, upiirpoacunan k 
6i>iCTpimK0ii CBMTe CkiiSobom sohbi. OTJiOHîeHHH c nogo^Hoft acconiiani-ieii 
b apyrnx TeKTOHUBecKnx soiiax paccMarpiiBajincb nan anajiorn GbiCTpnnKoft 
cbiitm ii othocmjimcb k BepxHeMy aoneny. OunaKo co BpeMeneM npaKTiiKa 
MCcaeAOBâHHiî nonasana, are KOMnneKc c C. amplectens BCTpenaeTCH h 
nume no paspesy, no^nac cobmbctho co cpeaneaoiienoBbiM njiaiiKTOHOM 
ii HyMMyjHiTaMii. B noabCKiix ii CaoBanKi-ix Kapnarax (M o r g i e 1, 
Szymakowsk a, 1978 ; S amu el, 1973), Cyclammina amplectens 
xapaKTepnayeT cpenmiii aoiien, a b BepxneM passiiTa Cyclammina rotun- 
didorsata. M a c ji y ii (1979) canraeT, bto oSteM Bima Cyclammina am- 
plectens noniiMaercn cjihuikom unipoKo. OnxapaKTepen tojibko ajih Bepx- 
nero aoueiia, a nm-Ke BCTpeaaiOTcn Cyclammina amplectens var. ornamenta 
I) a b a g. ii Cyclammina intermedia Mjatl. A. JK F p y 3 m a h h 
H. B. jț a 6 a r h h (1979) OTweaaioT npncvTCTBiie Cyclammina amplec
tens c conyTCTByiomnMH Asanospira walteri n Kyperammina lineariformis 
no Bcewy paspesy cpeaiiero ii Bepxnero aoițena (MeTOBCKan CBUTa, MapMa- 
pomcnan 3ona). Us CKasannoro CJieayeT, bto accoițiianim (JiopaMiiiiinjjep c 
Cyclammina amplectens caMa no ceoe Bonpoca o Bospacre onnosnaBHO ne 
peniaer, a pasnorjiacnH no noBo^y ee BepTiiKajibnoro pacnpocTpanenHH 
TpebyioT cneniiaabHbix HonoJiHBTejibHHX ncqjxegOBaHnti.

B oJwroneHOBbix OTiiomeminx VKpanHCKHx KapnaT Mimpo^avna BCTpe- 
naeTcn 6ojibmeiî nacTbio cnopaniiBecKii, o^nano b npopecce MnorojieTnnx 
jicojiegOBaHiin sgecb BbiHBJien nocTaro'iHO MHoroHHcneHHMiî ceKpeunoHHbin 
■SeHTOC m n.iiaHKTOH. Boiiajibiioe noapasnenenue ojiiironena 3aTpyjiHeHO, 
raK nan njiaiiKTOHHbie $opaMiiHii$epM ne ocooenno SoraTM b cncTeMaTii- 
qecKOM OTHOinennn n HesHawTejibHO MeunioTcn no BepTHKaJiH.

B ocnoBaHHM MeuniiHTOBOfi TOJimn CkiiSobom, KpocneHCKon n JțyKJînn- 
CKoii son b nonporoBiiKOBoiî nacTii paspesa npoc,ne®HBaeTcn ropiisoiiT c 
Me.nKiiMH rjioSiirepnnaMn, pesno OTJinqaiomMMncH no CBoewy cocraBy ot 
KOMHJieKca KpynnMX moSnrepirn noncTiiJiaromero meinopcKoro ropnsoHTa. 
3ra aacTb paspesa BbiaejineTcn b MecTnyio 3ony Globigerina officinalis, 
Subbotina vialovi u Planorbella (Bhjiob, a 6 ar h h, M h t ji k> k 
... 1965). MaienHO no cnene 9thx KOMnaeKCOB n no rpannne memopcKoro 
ropnBOHTa n noHporoBiiKOBOii naCTii MeHiinHTOBHX cjiocb npoBomiTcn rpa- 
Hnna MeîKjțy- aonenoM ii oaiironenon b yKpanncKnx Kapnarax.

B hmikhhx nacTH.x MeniMiiTOBOii ii npocHencKon ojnironenoBbix TOJUiț 
BCTpenaioTCH Globigerina officinalis Subb., G. praebulloides B 1 o w , 
Globorotalia pseudoscitula Glaessn., G. brevispira Subb., Cibici- 
doides lopjanicus (Mjatl.), JElphidium Icarpaticum Mjatl., Uni- 
gertnella majlcopika K r a e v a . Bbinie no paspesy iisbcctum Globigerina 
ampliapertura Bolii, G. angustiumbilicata Bolii, G. ciperoensis 
Boli i, G. pseudoedita Subb., Cibicidoides amphysiliensis ( A n d r .), 
Baggaiella altiuscula Subb. ii up. (F p y 3 m a h, 1972, Anjpe- 
e b a - T p n r o p o b ii n, r p y 3 m a ii, 1978).

HeOXOAIIMO OTMpTHTb, BTO HO UOCJieHHHM npenCTaBJieHMHM A. #. 
r p y 3 m a n (1981) Gojibmyio uacTb ynoMnnyTbix tojiui cJiejțyer oraie- 
HHTb ot ojînroițena, Tan nan b cpeaneKpocneHCKOM ii cpeaneMeniiJinTOBOM
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(jionHHenKoîi) CBHTax ycTanoBJieHa MiioyeHOBaH MHKpo^ayna. Ha naiu 
b 3 reiau TaKoe peineHite UMeeT cboh HencHtie CTopoHM h neMOHteT CHinaTECH 
OKOHHaTeabHMM.
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C O BRUOB, JQ.J1. F1OHOMAPEBA 3oHajibHa« KoppejisuHs riineoreHOBbix oTjioxeHMM /KpaMHCKMX Kapnar no Mcjikhm <î>opaMHHM4>epaM.

CTPATkirPA^MHECKAH WKAAA 
nAAEOPEHA CPEAM3EMH0M0Pbq 

H 0KEAH0B

KpaweHUHHukos, HeMkOB,1975
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corpolenta
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y k
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KyjibMuu,kuu, Da6azaH,1980
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