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' NEW PALYNOLOGICAL PROOFS ON THE CAMBRIAN
AGE OF THE TULGHES GROUP (EAST CARPATHIANS)

BY

VIOLETA ILIESCU? HANS-GEORG KRAUTNER2, FLORENTINA KRAUTNER?,
: HORST HANN 2

With the increase of palynological and radiometric data the age
of the Tulghes Group has been highly disputed for the last 15 years.
 First a Riphean age was presumed by Iliescu and Codarcea
Dessila (1965) and Codarcea-Dessila (1967) on the basis
of a poor association of sphaeromorphs, ultramicrospores and Laminarites,
reported from the Bistrita Mts at Cirlibaba and Isipoaia. At the same
time Timofeev (1966) mentioned Upper Precambrian sphaero-
morphs from similar rocks of the Rahov Mts. ;

.~ The Cambrian age, at least for a part of the Tulghes Group, was
supposed first by Iliescu and Muresgan (1970) on the basis of
Lophotriletes rugosus N a u m. identified at Béilan. Later Ilieseu and
Muresan (1972) provided new proofs for this statement by reporting
Cambrian sphaeromorphs as Granomarginata vulgaris N a um ., Acantho-
sphaera cambriensis N aum ., Psophosphaera obscura P ich ., Microcon-
centrica atava N aum . Considering also the available radiometric data
and the known stratigraphic range of Leioligotriletum bistrovi T im .,
the mentioned authors conclude on the Lower Cambrian age of the whole
Tulghes Group. In 1973 the possible presence of Cambrian rocks is the
sequence of the Delovetsk Series (the equivalent of the Tulghes Group
in the Soviet literature), considered mainly as Vendian by Timo-
feev (1973 a), was also admitted by this author on the basis of Lopho-
diacrodium T im . in association with sphaeromorphs frequently repor-
ted from the Vendian of the Russian Platform. Concluding on the existent
data, Ilieseun and Krdutner (1975) presumed that the upper
part of the Tulghes Group (formation Tg,) represented the Cambrian,
while the lower part (formations Tg, and Tg,) could be a stratigraphic
equivalent of the Vendian from the Russian Platform.

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

2 Inpstitute of Geology and Geophysies, str. Caransebes 1, 78344 Bucharest, Romania.
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8 V. ILIESCU et al. 3

New data confirming the Cambrian age of the Tulghey Group were
reported from its equivalents in the Rahov Massif (Delovetsk Series)
and in the Civein Mts (Boerovsk Series) where Sergeeva (1974) iden-
tified Baltisphaeridium sp. and Baltisphaeridium cf. varium V o 1k . asso-
ciated with Laminarites. Cambrian palynomorphs as Achantosphaera
cambriensis N aum ., Granomarginata vulgaris N aum . and Lophotri-
letes rugosus N a um . were mentioned later also in the higher parts of
the Tulghes Group (Tg; and Tg,) from the Bistrita Mts near Brogteni
(Fomov, in Voda et al,, 1976, unpublished data).

The palynological data were correlated with the available radio-
metric data by Bercia et al. (1976) who concluded on the Vendian-
Cambrian age of the Tulghes Group.

Lithostratigraphy of the Tulghes Group

The lithostratigraphic research of the Tulghes Group started in
1962 by Codarcea-Dessila et al. (1964) at Brogteni-Crucea and
was later extended over large areas by many geologists. A review was
'given by Bercia et al. (1976).

: The new palynological data refer to the Brogteni-Zugreni zone of
the Central Bistrita Mts (Fig. 1). In this area the following lithostrati-
graphic sequence has been recognized in the Tulghes Group of the Putna
-Unit from the Bucovinian Nappe (Krdutner et al., 1981, unpublished
data) (Fig. 2).

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

. The formation Ty, (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 (Piriul
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, Legul Ursului, Morogan 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
voleanic sequences stratiform pyrite and base metal ore deposits of Kuroko
type do appear (Fig. 2).

The formation Tg, (blastodetrital with phyllites, 1500 — 2500 m) deri-
ved from the detrital material deposited after the main voleanic 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 Prasca and Dealul Fagi. The following
three members have been recognized : theBagca membe.r,a quartz-
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5 CAMBRIAN PALYNOLOGICAL PROOFS IN TULGHES GROUP 11

ite-phyllitic association with quartz-feldspar rocks at the top (Arsita
Rea Horizon); thePiriul Crucii memb er,a specific association
of sericite-chlorite schists with albite porphyroblasts, phyllites, sericite-
chlorite schists and greenschists ; the Afinet member 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. £

Palynological Content

Samples from the whole sequence of the Tulghes Series, excepting
its lower part, the formation Tg , were collected from seven partial profiles
between Zugreni and Holda (Putna Unit of the Bucovinian Nappe in
the Bistrita Mts, Fig. 1) as follows : 1, Upper Colbu Valley ; 2, Valea Bagca
3, Culmea Afinet; 4, Valea Fierului; 5, Dimbul Colacului-virful Runc;
6, Valea Dorneanu; 7, Bistrita Valley at Holda.

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

The palynological 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 Bistrifa Valley at Dimbul Colacului (no. 985)
as well as from the Colbu Valley and Bagca Valley (no. 951, 968).

Formation Tg;. No samples were collected from this formation.
Ruxandra Fomov (fide Vod# et al., 1976)° reported from the
respective sequence, near Brosteni, an association of sphaeromorphs with
Protosphaeridium sp., P. tuberculiferum Tim ., P. flexuosum, P. acis
Tim., P. densum Tim., Trematosphaeridium sp., Stictosphaeridium
sp., 8. sinapticuliferum T im ., Orygmatosphaeridium sp., Trachysphae-
ridium sp., Favososphaeridium sp., Leiosphaeridia undulate T im ., Sym-
plassosphaeridium sp., Glaeocapsomorpha.

Fig. 2. — Lithostratigraphy of the Tulghes Group and Acritarch content.
1, sericite-chlorite schists; 2, quartzitic reecks; 3, feldspar quartzites (Arsita Rea type);
4, quartz-feldspar rocks with chlorite and biotite (Piriul 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, palynological assemblages.
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12 V. ILIESCU et al. 6

Formation Tg, 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)*:

Baltisphaeridium sp. Protosphaeridium sp.

B. dubium Volk. P. tuberculiferum Tim .

Cymatiosphaera cf. membranacea Leiosphaeridia sp.
Kir. . Trachysphaeridium sp.

Trachyopsophosphaera exilis Lo p . Orygmatosphaeridium sp.

Podoliella irrequlare Tim . Trematosphaeridium sp.

Stictosphaeridium sp.
Pterospermopsimorpha sp.
and at Dimbul Colacului (sample no. 988) :
Trachysphaeridium atenuatum T i m. Protosphaeridium sp.
Leiosphaeridia sp.
Orygmatosphaeridium sp.
Stictosphaeridium sp.

At the upper part of the sequence a palynological assemblage was
found in the metapsammitic rocks of the Piriul Ursului Horizon. The
samples (no. 984, 985, 891, 892) were collected from the road on the
Bistrita Valley, north and south of Dimbul Colacului.

Cymatiosphaera Sp. Protosphaeridium sp.
Baltisphaeridium sp. P. laccatum Tim .

B. dubium Volk. Synsphaeridium conglutinatum
B. ciliosum Volk. Tim.

B. cerinum Volk. Leiosphaeridia sp.

B. cf. compressum Volk. L. undulate Tim.
Granomarginata squamacea V o lk . Trachysphaeridium incrassatum
Spumosata sp. Sin-Liu

8. prime Na um. T. atenuatum Tim.

Orygmatosphaeridium sp.
Stictosphaeridium sp.
Symplassosphaeridium sp.
Trematosphaeridium sp.
Kildinella sp.

Formation Tgs. No palynomorphs have been found in the samples
collected from the rhyolitic voleano-sedimentary formation on the mention-
ed profiles. But Iliescu and Muregan (1972) reported from a
probable lithostratigraphic equivalent of this formation, namely the
Biilor Horizon at Bilan, an association (samples no. 4003, 4043) with
Achantosphaera cambriensis N aum ., Microconcentrica atave N aum .,
Leiodiscina sp., Granomarginate sp. Near Brosteni, Vod&d et al. (1976)3
mentioned a similar association in the formation Tg,: Achantosphaera
cambriensis N aum., Granomarginate vulgaris N aum ., Protosphae-
ridium densum T im ., Favososphaeridium favoswm T im ., Synsphaeri-
dium sp., Orygmatosphaeridium sp., Kildinella sp.

Formation Tg, Palynomorphs from the lower part of this litho-
stratigraphic unit, equivalent to the Bagca member, were reported

L L_ Institutul Geologic al Romaniei
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7 CAMBRIAN PALYNOLOGICAL PROOFS IN TULGHES GROUP 13

by Vodd et al?® in 1976 : Archaeopsophosphaera asperata N aum .,
Lophotreiletes rugosus N aum ., Synsphaeridivm conglutinatum T im .,
Favososphaeridium sp., Leiosphaeridia sp., Protosphaeridium sp. It seems
that the samples 2737, 2738, 2740, 2710, 4006 collected by I1iescu and
Muresan (1972) from the Sindominic complex and the upper part of
the Sadocut complex of the Bidlan region are also in equivalent litho-
stratigraphic position with the formation Tg,. The mentioned authors
report from these samples Granomarginata vulgaris N a um ., Spumosata
8p., Archaeosacculina sp., Asperatopsophosphaera sp., Psophosphaera
sp. and Trematosphaeridium sp.

On our profiles associations with Cambrian acritarchs were found
in the Bagca member and within two horizons in the Piriul Cruecii
member.

In the Bagca member there were identified in phyllitic sericite-
graphite schists of the Dorneanu Valley (sample 830)

Baltisphaeridium cf. Granomarginata sp.
compressum YV olk. Leiosphaeridia sp.

and in the same rocks on the Bagca Valley (samples 947, 950)

Veryhachium sp. Protosphaeridium sp.

Pterospermella vitalis Jank . Leiosphaeridia sp.

Trachysphaeridium sp.
In the Piriul 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 N aum . Asperatopsophosphaera sp.
Pseudotasmanites sp.

Protosphaeridium sp.

P. flexuosum Tim.
Synsphaeridium conglutinatum
Tim.

Trachysphaeridium sp.

as well as in quartz-sericite-graphite schists of Dealul Rune in higher
lithostratigraphic position in respect to the Dealul Fagi rhyolitic meta-
tuffs (sample 908):

Baltisphaeridium sp. Trachysphaeridium sp.
Orygmatosphaeridium distributum Protosphaeridium sp.
Tim. P. acis Tim.

Leiosphaeridia sp.

Formation Tgs;. In this highest known part of the Tulghes Group,
palynomorphs were found only in sericite-graphite schists and in cale-
schists associated with the limestones near Schitu Rardu (samples 836,
960) :

Veryhachium sp. Granomarginata sp.
Cymatiosphaera sp. Synsphaeridium sp.
Leiosphaeridia sp.

TN . ) : . i o 5 .
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Fig. 3.—Lithostratigraphic and stratigraphic distribution of the Acritarchs in the Tulghes Group..
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9 CAMBRIAN PALYNOLOGICAL PROOFS IN TULGHES GROUP 15

Conelusions on the Age

Considering the stratigraphic distribution of the palynomorphs
identitied in the Tulghes Group (Fig. 3) four types of assemblages may be
recognized : 1, acritarchs of the types Baltisphaeridium, Cymatiosphaera
and Veryhachium considered to appear first in the Cambrian (Volkova’
et al., 1979); 2, acritarchs mentioned by N aum o va (1968) only in the
Lower Cambrian, as for example Granomarginate vulgaris N aum,,
Achantosphaera cambriensis N aum ., Mieroconcentrica atava N aum .,
Spumosata prima N aum .; 3, sphaeromorphs as Archaeopsophosphaera
asperate N aum ., Archaeosacculing sp.,Granomarginate cf. squamacea
Volk., Trachyopsophosphaera exilis L o p ., Trachysphaeridium incras-
satum Sin-Liu, T. atenuatum T im ., mentioned by Volkova
(1969), Sin Yu Sheng and Liu Kui-Zhih (1973), Tim 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 Tim ., P.acis T im., P. tuberculiferum Tim .,
P. laccatum T im ., Orygmatosphaeridium distributum T im ., Aspera-
topsophosphaera sp., Archaeofavosina sp., Podoliella irregulare (T i-
m ofeev,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-
kova, 1969; Volkova et al, 1979). It seems therefore that the
palynological data of Figure 3 indicate the Cambrian age of the Tulghes
Group.

For the lower part of the Tulghes Group (formation Tg;) rests the
possibility to include the Upper Vendian. As it was supposed by Kraut -
ner (1980) the formation Tg, may be considered a lithostratigraphie
equivalent of the lower part of the Muncel Series (Apuseni Mts) in which
Visarion (unpublished data) mentioned Cymatiosphaera. Thus, it
is highly probable that the formation Tg, represents also the Lower
Cambrian.

For the upper part of the Tulghes Group (formations Tg,, Tg;)
with Veryhachium, 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 Tg;

We may conclude that the whole Tulghes Group may be assigned
to the Cambrian, with possible and probable time span for Tg; in the
Lower Cambrian, for Tg,, Tg, in the Lower-Middle Cambrian and for
Tg,, Tg; in the Middle-Upper Cambrian, may be also lowest Ordovician,

Correlation with Radiometric Ages

The available radiometric data refer to the age of the voleanic
activity of the formation Tg, and the associated metallogenesis, as well
as to the age of the regional metamorphism of the Tulghes Group.

U-Pb zircon ages of 560 — 640 m.y. were reported by Boiko
et al. (1975) for the rhyolitic metavolecanics of the Delovetsk Series (equiva-
lent of the Tulghes Group in the Rahov Mts). The upper part of the men-
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tioned time span is in concordance with the Lower Cambrian age indi-
cated by acritarchs (Fig. 3) for the rhyolitic volcano-sedimentary for-
mation Tgs. :
Pb-Pb ages of 340 — 600 m.y. were obtained by Vijdea,
Anastase (1975 and unpublished data)and Popescu (unpublish-
ed data) on syngenetic stratiform ores associated with the rhyolitic
volcanism of the formation Tg,;. These data are in concordance with the
mentioned zircon ages and support the Lower Cambrian age of the volcano-
sedimentary formation Tg,. .
i K/Ar whole rock and sericite ages were repor-
ted from rocks of the Tulghes Group by Semenenco et al. (1969),
Pop etal (1974), Minzatu et al. (1975), Boiko et al. (1970)
and Krdutner 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. (2k 10~ ans~!= 0.584) and the X/Ar iso-
chrone ages suggest 505 o 5 m.y. Therefore the regional metamorphism
of the Tulghes Group may be accepted around the Cambrian-Ordovician
boundary or in the Lower Ordovician, This. proves that the rocks of the
Tulghes Group with acritarchs such as Veryhachiwm, Baltisphaeridiwm
and Cymatiosphaera cannot be younger than the lower Ordovician.

*A. Vodi, D. Vodd, I. Popescu, C. Velio. Unpublished data.
% Diagnosis palynomorphs and sphaeromorphs without special stratigraphic importance
are listed in different columns. :
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ON THE PRE-NEOGENE FORMATIONS
IN THE NORTH-DOBROGEAN PROMONTORY !
BY

DUMITRU PARASCHIV 2, CORNELIA PARASCHIV 2 CORNELIA ANDREI S,
MIRCEA POPESCU 2, NURHAN DANET *

The North-Dobrogean Promontory — an extension of North Dobro-
gea W—NW of the Danube 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 Siret rivers and the Birlad 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 identical
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 Tepu Formation, the Mdxineni
Formation, the Carapelit Formation, as well as postcarapelitic sedimentary
sequences and numberless magmatic bodies.

1. The Orliga-Megina Catamesometamorphites described in the rele-
vant literature (Giused, 1934; Tanovieci et al, 1961; Miri -
utd, Mirdutéd, 1962; Mirdutd 1966, etc.) make up a whole

1 fJap.er 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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3 PRE-NEOGENE IN THE NORTH-DOBROGEAN PROMOTORY 21

complex of crystalline schists consisting of amphibolites, amphibolic
schists, shaley white quartzites and micaschists with muscovite and biotite
in the Micin 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 Grivita; the other, revealed by the wells drilled
between Videni and Cuca, follows the line of the Micin-Cincurova Fault,
still lying west of the aceident in question.

According to the researches carried out by Mird ufta (1966) in
the southern part of the Mécin Mts, the age of the catamesometamorphic
complex must be Precambrian, possibly including part of the Cambrian
as well. A very recent paper (Seghedi, 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 thickness of about 1500 m) as “the Phyllito-
Quartzitic Series” or ‘“the Boclugea Series” (Ianoviei et al, 1961;
Mirdutd, Mirduta, 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 epimetamorphiec rocks or, locally, a sequence of ortho-
quartzites, grauwacke, subgrauwacke and argillites, almost unaffected
by metamorphism and known as ‘“‘the Buctumeni Orthoquartzites”. 1In 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, epimetamorphites; 6, the Tepu Formation; 7, the Médxineni Formation; 8, the Carapelit

Formation; 9, post-carapelitic deposits; 10, magmatites; 11, greenschists; 12, section
direction.

\ . " . - a :
_i: L Institutul Geologic al Romaniei

IGR



b
o

D. PARASCHIV et al i 4

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

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

The Buciumeni Orthoquartzites have been crossed near the locality

earing 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 Tepu
has encountered fossil remains at the depths 2372.5 — 2374.5 m, 2379 —
— 2382 m and 2382 — 2385.5 m, consisting of Microhystridium shintonen-
sis Dow.,, M. stellatum D efl., Archaeohystrichosphaeridium sp.,
A. arenigum T im ., Acanthodiacrodium sp., Cymatiogalea sp., Baltis-
phaeridium hirsutoides (E 1s.), B. brevifurcatum (Eis.), B. trifurcatum
paucifurcatum K is., Gonyosphaeridium polygonale (EKis.) Eis.,
Veryhachium europaeum Stock., Will., V. aculeatum Deuntf .,
Lophominuscula sp., Letominuscula sp., Protosphaeridivum asaphum T 1m.,
P. densum T im ., Leiosphaeridia fragile D o w., Leiofusa sp., undeter-
minable Acritarchs, undeterminable Leiosphaere, algal remains.

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

3. The Tepu Formation is composed of a succession of argillites, limes-
tones and sandstones, abundant in organic matter and pyrite. More or
less affected by diagenetic processes, these deposits are fragmentarily
distributed (Fig. 1). The lithostratigraphic term in question looks like
better developed in the north-western promontory end, in the Tepu-
Bueciumeni 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
well 118 Tepu.

Over the investigated thickness, the Tepu Formation comprises the
following petrographic types : slightly microgritty, pyrito—carbonaceous.
argillites, locally looking shaley or strongly breccitied ; 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 processes.

The deposits belonging to the Tepu Formation lack determinable
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 Tepu uplift pericline (the axis of the latter
equally including the Boclugea Formation) and that carbonate episodes
also occur in the deposit succession, the Tepu Formation is finally esti-
mated as part of the Silurian.

Similar deposits have been encountered in the southern Micin
Mts (Mirdutd, Mirdutid, 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 remains (ex. Cyathophyllum) and supports
the fossiliferous Devonian, which decides for its assignment to the
Silurian.

&. The Mdixineni Formation appears in patches on the western
promontory flank (Fig. 1), at Maxineni, Muchia, Briila, Piscu and Pechea.
Being crossed only over 166 m (at Miaxineni), the deposits in question
consist of crystalline limestones and dolomitic crystalline grey limesto-
nes, impurified by clayey matter and pyrite; they also include grey
pseudoskarns with vesuvian (M#xineni).

Considering certain similarities with the profile opened in the Macin
Mts (Simionescu, 1924; Paeckelman, 1935; Mirduté,
Mirdauta, 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 (Mrazec,
Pascu, 1896), consists of two horizons : a lower one — predominantly
conglomeratic — and an upper one, made of grauwacke and phyllites
(Ianovieci 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, Muregan et al
(1971) identified and described, first north of Frumusita, 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 Nicoresti and Fundeni. Accord-
ing to the present knowledge, it seems that the Carapelit Formation,
preserved in some 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 Matea (550 m) and 4200 Nicoregti (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 (Rhodes), Ozarkodina media Walliser,
0. typica denckmannt Ziegler, Pelekysgnatus furnishi Klapper,
Polygnatus foveolatus Philip., Yakson, P. linguiformis lingui-
formis Hin d e, Spathognathodus remscheidensis Ziegler, S. optimus
Moskalenko, S. steinhornensis optimus Moskalenko (Lower
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Devonian) ; Polygnatus docorosus Staufter, P. pseudofoliatus Wit -
tekindt (Middle Devonian); Angulodus waleathi (Hibbard),
Palmatodella delicatula Ulrich, Basslev, Palmatolepsis delicatula
delicatula Branson, Mehl., P. gigass Miller, Youngquist,
P. triengularis Sannemann, Polygnathus communis Branson,
Mehl, P. normalis Miller, Youngqguist, Spathognathodus
bidentatus Bischoff, Ziegler (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 ineludes a carbonacecus 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 Driginesti area, of the sandstones, clay and more seldom of the
garnet-red conglomerates in the Barcea-Fundeni and Videni-Zagna
areas, as well as of the conglomerates and brown — garnet-red sandstones
in the Matca area. These rocks have been provisorily assigned to the
Werfenian (through analogy with the Bogza and Mihai Bravu sequences),
but part of them 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 North Dobrogea, such as: the granites and the basic sequences of
the Greci type, the quartzo-feldspathic porphyries of the Camena type
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 has 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.
Mirdutd, Mirdutd, 1962; Mirdutd, 1966; Muresan
et al., 1971),
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8. Tectonical considerations. The sedimentogene-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 roek 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
bagement resembles that in the outcrop area south-east of the Danube:
structural-facial zones, tectonic overthrusted compartments, folds, wed-
ges, lots of disjunctive accidents, eastward vergence (Fig. 2).

The North-Dobrogean Promontory, a buried paleohorst, is delimited
N—FE and S—W by the main tectonic dislocations St. Gheorghe — Cahul
-Adjud and Peceneaga-Camena, respectively. The former is snbsequent
to the main regional dislocations, asit tectonically eontacts, in a suceessive
manner, the Pre-Dobrogean Depression to the Tulcea Unit (eastwards)
and then, to the Micin Unit (westwards). In the vicinity of Adjud, the
line in question might encounter the Peceneaga-Camena Fault, thus
forming the north-western boundary of the North-Dobrogean area.

Besides the most debated Peceneaga-Camena Fault, mention must
be made of other longitudinal dislocations, such as the Micin-Cincurova
and Pechea faults (Figs. 1,2), equally oriented eastwards. All along the
Miein-N Ciucurova Fault, there is a tectonie contact between the Cara-
pelit Formation and the laminated granites (Frumusita) 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
EKNOWLEDGE IN SOUTH DOBROGEA!
BY

DUMITRU PARASCHIV 2 NURHAN DANET? MIRCEA POPESCU 2
VIORICA DUMITRESCU 2

South of the Capidava-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
Costinesti-Tuzla (Grigoras, 1956), then the Mangalia Devonian
(Raileanu 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 (Niastdaseanu, Paraschiv, 1973) and the
Negru Vod# Carboniferous (Paraschiv et al, 1973), while lately
(Paraschiv, Dadnet, 1981) the presence of the Triassic at Inde-
pendenta 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 reason why the present paper attempts
such a synthesis.

The South Dobrogea is a part of the Moesian Platform, a unit located
between the Carpathian and the Balkanian realms. Therefore, the pre-
Jurassic south of the Capidava-Ovidiu Fault should be located within
the geological framework of the platform in question. This holds true all
the more that most lithostratigraphiec terms with their stratotype north
of the Danube 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 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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30 D. PARASCHIV et al. o)

series and the Palazu 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 Palazu Mare. This basement is uncertainly 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 thickness varying between a few hun-
dreds and 3500 m. Within this lithologically heterogeneous sequence,
several lithostratigraphic units of a formation rank may be separated.
These terms are briefly discussed further on.

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

The wells which encountered this formation, Mangalia 5083, Ciobi-
nita 5054 and Cobadin 5067, have not entirely crossed the discussed
arenitic sequence. The longest (523 m) profile opened has been szwnalled
at Mangalia.

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

The Mangalia Orthoquartzites have bheen 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 Téindéirei 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 Deuntf.  Cymatio-
galea polygonomorpha G orka, C. bellicosa Deunff ., Leiofusa sp. ete.
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 Tanddrei Argillites comprise a sequence of predominantly
pelitic, 11 —495 m thick deposits, overlying the Mangalia Quartzites
(in other parts of the Moesian Platform argillites directly overlie the meta-
morphic basement) and conformably, but diachronically support the
Smirna Quartz-Sandstones Formation.

In South Dobrogea, the Tadnddrei Argillites have been signalled
by the boreholes Costinesti 53, 62, 64, 67, Tuzla 5055, Biruinta 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 denudatlon On the raised margins of the main
tectonic blocks, the respective formation lacks because of erosion (Fig. 1).
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g PRE-JURASSIC DEPOSITS IN SOUTH DOBROGEA 31

- The lithostratigraphic term under discussion is mostly composed
of argillites (sericito-chloritic, sericitie, siltie, gritty, sideritie, occasionally
bltumlnous calcareous and slightly dolomltlu, tutfaceous argillites),
clays, gray\\ acke and sparite intercalations. -

The paleontological content of the Tindirei Argﬂhteh consisting Df
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 (Tanddrei, Bordei Verde),
the argillitic facies gets down to Lower Ordovician. The graptolites regis-

Fig. 1. — Pre-Jurassic formations distribulion map in South Dobrogea and in the south-castern

part of the Romanian Plain. 1, crystalline basement; 2, anchymetamorphic basement (the

Greenschists Series) ; 3, Mangalia Quartzites ; 4, Tanddrei Argillites; 5, Smirna Quartz- Sand-

stones; 6, the Calérasi Formation ; 7, the Vlasin Formation ; 8, the Ciuresti volecanogene-sedi-

mentary Complex; 9, the Segarcea Formation; 10, well crossing pre-Jurassic formations;
11, main fault; 12, Romanian-Bulgarian boundary.
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32 D. PARASCHIV et al. 4

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 (R ileanu etal,1966;Iordan, 1977) in the Mangalia
5082 well. Out of the mentioned species, Tentaculites gyracanthus (E a-
ton), T. ornatus Sow. T. acuaria Rich., Chonetes omaliana
(De X onink), Schuchertella euzona (F uch s), Delthyris dumontianus
(De Konink), D. infans Dahmer — characterize the Gedinian;
Tentaculites straeleni M aill., Prolationus praelongus Ljas, Leptos-
trophia cf. index H a v 1., Fimbrispirifer trigeri (V er n.), Volinites velains
(Num.-Chalm.), Dignomia hunsurckiana Fuchs, Limoptera orbi-
cularis (O eh 1) — point to the Siegenian, while the trilobites Pilletina
asiatica (Vermn.), P. hammerschmidti (Roemer), P. pectinata (Roe-
mer), Pseudocryphaeus prostellons (Richter) and the bivalves Car-
dyum inflatum Dienst, Goniophora nassoviensis Ka y ser — testify
to the Emsian.

The Lower Devonian presence is supported by an abundent micro-
fauna, identified in the Mangalia 5082 well. The Pontocypris delicata
Wilson, Icriodus Woschmidti Ziegler and Dizygopleura frisinuata Van
Peet biozones point to the Eodevonian and the transition to the Eifelian.
This means that the Tindirei Argillites also extend in the lowermost
Rifelian, a fact actually proved by the macrofaunal forms : Schellwienella
umbraculum S chl., Chonetes coronatus Conrad, Spirifer (Mucro-
spirifer) thedfordensis S ¢ hl., Orthonata triplicata Fuchs, ete. (R&1i-
leanu et al, 1965).

3. The Smirna Quartz-Sandstones are characterized by a predomi-
nantly arenitic sequence, overlying the Tandirei Argillites, and probably
conformably supporting the Cdldrasi 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 Téndirei 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 under 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, garnet reddish, black and white
shades lend to it. This aspect, together with the fish-fauna (Smirna 2841)
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34 D. PARASCHIV et al. 6

and the vegetal remains (Smirna 2341, Mangalia 5082) remind the Old
Red Sandstone facies.

According to paleontological and log studies, the Smirna Arenitic
Facies is specific to the Eifelian. Locally (Mangalia 5083, C#lirasi 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 BEifelian 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 Cilirasi
(well 2881), where Tordan (1977) points ont numerous fossil forms,
out of which Pilletina asiatica (V ex 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 Krejci, Pot. Ber m.,
Aneuroplyton germanicum Kraus, W eil., Calamophyton primeevum
Kraus, W eil., Hyenia sp. The overlying horizon, made of black clays
and marly-limestones, transiting to the carbonate term (the Cilirasi
Formation), comprises macrofossil forms which might be assigned to the
Givetian (R&ileanu et al., 1966), such as : Nowakia maureri Za gor a,
Homoctenus cf. banusi (Boucek, Prantl), Fimbrispirifer 8P-,
Isortis sp., Uncinulus sp., Clenodonta sp., Bellerophon sp.

All the above-described lithostratigraphic units make up the Ialo-
mita. Group.

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

In South Dobrogea, the Cildrasi Formation has been crossed by
the wells Oltina 5048 (?), Negru-Vodd 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. At
Comana, the well 13 drilled 1227 m in these deposits without wholly cros-
sing them. North of the Danube, in the Cilirasi 2881 well, the formation
bearing the same name reaches 2520 m.

The paleontological content furnished by South Dobrogea wells
demonstrates that the Cidliragi Formation includes the Givetian, the
Frasnian and the Visean. The presence of the Famennian and Tournaisian
has not been proved. Still, north of the Danube (Cilirasi), the Cilirasi
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 (Conrad ), Punctatrypa
nalivkini Havl., Atrypa reticularis kuzbassica R znos, Chonetes aff.
scitulus H all., while Athyris atf. nuculoidea C o op er, Chonetes rowei
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T PRE-JURASSIC DEPOSITS IN SOUTH DOBROGEA 35

Schl., Mucrospirifer mucronatus (Conr a d), Spirifer audaculus C o n-
rad, Spinocyrtia martinofi (St uck.), Eleuterokoma leducensis Krik.
etc. occur in the latter. According to R#ileanu 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 Teriodus curvatus (wells Comana 10, 13) and Pontocypris ?
bythoeyproidea (Mangalia 5082 well) biozones. The Upper Givetian-Fras-
nian interval is attested by the Ieriodus 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 identified at Comana
(well 13) and Negru-Vodi (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 Cilirasi Zone with complete sedimentation (depocenter)
and, possibly, to the north-eastern part of Bulgaria.

With respect to the Cilirasi 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 Vlagin 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 Varna Depression,
the Dinantian is terrigenous, sometimes paralic. This situation is attested
by Ograjden 120 well, near the Romanian-Bulgarian boundary, south
of Negru-Vodi.

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 Calarasi
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 Independenfa
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 Independenta. 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 Independenta 5064 well indicate, in
the crossed profile, ferruginous feldspathic sandstone, grauwacke, ferru-
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36 D. PARASCHIV et al. 8

ginous — occasionally mottled clay, calcareous ferruginous eclay, marl
— frequently gritty and ferruginous, calecareous — 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-
winulla — typical of the Carnian — and the Zone with Polytawis 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 Rosiori 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, namely : Ianca-
Palazu (more or less an equivalent of the Capidava-Ovidiu Fault, at
the pre-Jurassic level), Smirna-Agigea, Briigireasa-Eforie and Lipia-
Mangalia. The fault throw might exceed 500 m. Taking into account
the situation present at Palazu (Visarion et al, 1979) and Ianca,
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 outeropping Lower Cretaceous
and Jurassic level (Chiria e, 1979), associated to the 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 coming process,
i.e. the East-European Platform displacement.
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QUESTIONS

N. Baltes. 1. Whatis, 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 oil potential source-rocks and also as reservoir 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.

9, The Paleozoic of the Moesian Platform (T#nd#rei Argillites, Cilarasi Formation and
Vlasin Formation) could provide industrial quantities of hydrocarbon as pointed out by the
oil 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 Caldrasi Formation.

DISCUSSIONS

M. Muresan. I think that there are enough arguments to state that the Ianca-
Palazu line represents an overthrust, as mentioned previously in several papers concerning the
Dobrogea (Visarion, Sindulescu, Maier). First of all, the fact that the Cocosu
Series and the Greenschist Series are heterogeneous isochronous deposits (Mirdut#)
indicates that they have been brought into contact by an important tangential movement
(overthrust). Secondly, it has been proved at Palazu that the Carelian gneissic series overlies
the greenschist series.
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REVIEW OF THE PALEOZOIC-MESOZOIC OF NORTH HUNGARY!?

BY
KALMAN BALOGH 2

The North Hungarian Palaeozoic-Mesozoic is outcropped in the
Aggtelek Mts, i.e. the southern continuation of the South Slovakian Karst,
in the Rudabénya Mts, further in the Szendro-Uppony range and in the
Biukk Mts. Tectonically, the first two mentioned mountains belong to
the Silicicum, and the two latter ones, however, to the Biikkium (Fig. 1).

This paper gives a rapid glance over 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 the Perkupa Evaporite
Formation of Upper Permian age (PL I). It is overlain by predominantly
terrigenous ‘‘Seis Beds”, then by ‘“Campil 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,
Tisovee, 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 Szilosardo-1 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
Mosher, 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.

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association
1981 September 8 — 13, Bucharest, Romania.
2 Budapest, XIII. Visegradi-u. 17. III. 6. Hungary.

'/ b . 0 s -
) Institutul Geologic al Romaniei



Fig. 1. — Outcrops of the Paleozoic and Mesozoic in North Hungary.
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3 REVIEW OF THE PALEOZOIC-MESOZOIC OF NORTH HUNGARY 41

The dolomarl complex is separated from the overlying, varicolou-
red Nadaska 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 N4daska Limestone were also evidenced by cono-
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Fig, 2. — Local assemblage zones above the lower boundary of the N4daska Limestone in the
borehole Sozlpsardé — 1 after Kov adcs and Balogh (1981).

donts. Higher up, the grey-coloured Cordevolian-Lower Tuvalian Szélosardé
Marl Formation, totally unknown hitherto in the Slovakian/Hungarian
karst region, then the Tuvalian part of the Potschen 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 8., Austrotrachyceras sp., Sirenites
8p.). The naturally outeroped part of the Potschen 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 KOssen
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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492 K. BALOGH 4

was already supposed on the basis of remnants of the Hierlatz, Adneth
and spotted marl 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. Sy kora and M. Mi§ik(1980) on the pebbles
of Gosau and Miocene conglomerates have made evidence that the Jurassie
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Fig. 3. — Stratigraphy of the Jurassic and Cretaceous sediments of the Aggtelek
Karst and its continuation in South Slovakia completed with new data of
Prof. Mifik.

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
Rudab4nya 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 Liassie, 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-
banya Mts and in the tectonic zone of the upper Bédva Valley.

The age and appurtenance of the diabase serpentinite and natron-
gabbro masses in the upper Bédva and the Zdsva Valley to a distinet
tectonical unit is also questionable. In most instances they appear as
enclosed into an evaporitic complex considered as old as Late (2) 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 similar
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.

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

3. In consequence of the conodont-findings of Kozur and Mock
(1979) and mainly of Ko vacs, Kozur (1980)the age of the Szendro
and Uppony sequences (Fig. 4) must have been significantly modified.
They are slightly metamorphosed. The degree of the metamorphism
varies by zones, but it is never stronger than the quartz-albite-muscovite-
chlorite subfacies of the greenschist facies.

The oldest member is the light-grey Nekézseny Limestone with
traces of contemporaneous submarine diabase volcanism. Previously
it was considered of Middle Triassic age ; it belongs to the Lower Devonian
(Kovaes, 1980).

The Middle Devonian-lowermost Frasnian is represented by the
dark-grey Szendrolad 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 (and perhaps
also the light-coloured parts of the Borsod Limestone in the Szendrd
Mts as well as the light-grey Uppony Limestone) can be placed to the
Frasnian /[Famennian boundary, but — for the time being — only the
age of the Abod Limestone is evidenced by Kov 4 c¢s, Kozur (1980).

Individual parts of the ‘‘Lézbére Formation” in the Uppony Mts
consisting of schists, siltstones, grey limestones, diabase masses and tuffs
bear Upper Devonian conodonts (Kozur, Mock, 1977 a). The bulk
of the formation contains no fossils, its other parts belong to the Lower
Viséan, its uppermost beds, however, seem to be as old as Bashkirian.
The age of the overlying Tapocsany Formation, forming a thick, dark-
grey schist and siltstone complex with manganese layers 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 Viséan, Serpukhowian and lowermost Bash-
kirian were found by Kovédcs and Kozur (1980) in the Rakaea
Marble Formation of the Szendrd 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 Szendrd Phyllite Formation consisting of a
rhythmic alternation of schists and coarse-grained metasiltstones inter-
caled by grey limestone beds and olistolites, belongs 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 begins with a thick alternation of
grey sericitic shales, silt- and sandstones (Fig. 4). Unfortunately, their
immediate connection with the Uppony Mts could not be stated because
of an important thrust plane and several 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 Hoochwipfel 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 Hemifusuline moelleri R a1 -
s er that make probable the deepest horizons of the Moscowian stage.

The Upper Moscowian, Kasimowian and Gshelian shales and limes-
tones include a rather rich fauna (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
span 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 Kof&na or the Groden beds. The upper boundary of this Szen-
tlélek 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 (Pl. II). This is
proved by the intercalated dolomite-breccias being comparable with the
Uggowitz breccia and by a marine porphyrite voleanism. After this acei-

Fig. 4. — Stratigraphy of the Paleozoic complexes of the Szendrs, Uppony and Biikk Mts com-
pleted with the new resultsof Kovacs.
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dent the forming of the carbonate platform continued up to the end of the
Ladinian. The Carnian sericitic shales with diabase and cherty limestone
intercalations refer to deepening of the sea. But from the start of the Norian
probably to the end of the Triassic, the grey, deep-water Felsotarkany
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 contain, 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 Liassic fora-
minifers and Dogger radiolarians. In the Szarvaskié-Darndhegy 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 Nekézseny were
not touched by this metamorphosis. Subsequent to the post-Gosau
nllovement-s the Upper Eocene transgresses over the evolved structural
elements.
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LITHO - AND BIOSTRATIGRAPHIC SKETCH OF THE TRIASSIC IN THE AGGTELEK -MOUNTAINS
(North Hungary) AFTER BALOGH (1980)

K. BALOGH. Review of the Palaeozoic - Mesozoic of North Hungary.
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FORMATIONS SALIFERES DE LA PLATE-FORME
MOESIENNE (ROUMANIE)!
PAR
DUMITRU PARASCHIYV

Les travaux de forage effectués dans la Plaine Roumaine ont signalé
des dépodts saliféres dans trois secteurs de la Plate-forme moesienne :
dans la partie nord-ouest, & Bibesti, dans la zone centrale, & Cartojani
et dans la partie sud, délimitée & peu pres par les riviéres d’Arges et d’Olt
(fig. 1). La séquence sédimentaire & sel de Bibesti, représentant I’extension
vers le sud de la zone évaporitique badénienne qui se développe dans le
flanc interne, plissé, de ’Avant-fosse carpathique, n’a pas constitué une
surprise. Ces dépdts, connus depuis longtemps & la surface aussi bien que
par les forages, ont fait ’'objet de nombreux études et rapports. Par con-
séquence, le travail ci-présent sera concentré sur les formations saliféres
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, arrivé & 2746 m de profondeur, a identifié, & 'aide d'une
carotte mécanique, de ’anhydrite massive et du sel blanc grossier.

A cause de certaines difficultés techniques, on n’a plus répété le
carottage mécanique et on a arrété le forage & 2839 m. Selon la diagraphie
électrique, les bancs & sel et & anhydrites commencement & environ 2720
— 2740 m (planche) et se succédent jusqu’a la profondeur finale. Dans
les conditions ci-dessus, le puits 3 Putinei n’aurait pas pu traverser la
séquence évaporitique en entfier, cette derniere allant au-dessus de
2839 m.

On aurait bientdt confirmé le sel de Putinei grace & trois autres
forages, achevés en 1962. Il s’agit des puits 3 Lita, 60 Chiriacu et 100
Vlasin, tous situés dans le méme secteur sud de la Plate-forme moesienne.

Dans le puits 3 Studina, on a rapporté du sel blanc grossier aux
éléments d’anhydrite, dans la carotte récupérée de l'intervalle 2340 —
— 9341.Onn’a continué le forage que le long d'un seul métre ; ainsi, il
est trés probable que le puits se soit arrété dans le sel. Selon les mémes

1 Note présentée au 12 éme Congrés de 1'Association géologique Carpatho-Balkanique,
8 — 13 septembre 1981, Bucarest, Roumanie.
2 Ministére du Pétrole, Bucarest.
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48 D. PARASCHIV 2

diagraphies électrigues, les bancs de sel & anhydrites pourraient se déve-
lopper & partir d’environ 2300 m vers le fond. Done, ce puits n’a pas entie-
rement traversé la séquence évaporitique.

Dans le puits 60 Chiriacu (fig. 1 planche), on a extrait une premiére
carotte & 2661 —2662 m, au sel blanc, partiellement rouge et aux impu-
rités marno-calcaires gris-verditres, ayant l'aspect d’une bréche. On a
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Fig. 1. — La plate-forme moesienne et la position géographique des puits qui ont rencontré
des formations saliféres : 1, forages; 2, localités; 3, ligne de Bibesti-Tinosu.

récupéré du sel blanc grossier, aux intercalations dolomitiques et anhy-
dritiques & la profondeur de 2915 — 2916 m. Entre ces deux prises de sel,
on a également extrait deux carottes des intervalles de 2733 — 2734 m
et de 2848 — 2849 m qui ont représenté des marnes, respectivement des
calcaires aux diaclases remplies, dans les deux cas, par de cristaux de sel.
Le forage a continué sur les 278 m sous la derniére carotte & sel, sans sig-
naler pourtant de nouvelles halites. Selon le diagramme électrique, corrélé
aux carottes mécaniques, on voit que la formation salifére se développe
sur une épaisseur d’environ 360 m (2640 — 3000 m). Le long de cet inter-
valle, on pourrait séparer trois banes masifs de sel associé aux anydrites.
La formation & sel est bordée de calcaires et de dolomies. On y trouve
également des dépOts carbonatés et marno-calcaires entre les bancs de
sel, ce qui suggere que la formation salifére constitue un épisode dans la
séquence carbonatée triasique,

Le puits 100 Vlasin a rencontré, & 2545 — 2547 m, du sel blanc aux
taches rougeitres, associé aux débris calcaires et marno-gréseux, brun-
rougeatres. A 2802 — 2804 m on & signalé de I’argile aux intercalations
anhydritiques, les diaclases des roches étant remplies de sel rougedtre.
Les diagrammes géophysiques du puits suggérent que la formation & sel
commence & environ 2520 m et s'étend jusqu’d peu prés 2830 m. De
12 jusqu’a 4215 m (la profondeur totale du forage) on a traversé successi-
vement les roches carbonatées du Trias, les grés et les argiles quasiconti-
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nentaux permiens (possible triasiques inférieures aussi) et les pélites char-
boneuses du Namurien,

Tous les quatre forages ci-discutés appartiennent &4 une zone dépres-
sionnaire de la Plate-forme moesienne, connue sous le nom de ,,la Dépres-
sion Rosiori-Alexandria’. Formée & I’époque du diastrophisme sudétique
— sinon plus t6t, cette dépression de type plate-forme a fonctionné jus-
qu’d la fin du Trias. Le terme lithofacial le plus ancien connu de la dépres-
sion respective est constitué par la Formation de Cildrasi, une séquence
presque exclusivement carbonatée, épaisse de 2000 — 2500 m, qui débute
au Givétien et s’étend jusqu’au Viséen y compris. Localement, la forma-
tion en question peut étre partiellement érodée.

La Formation de Vlasin y suit d'une maniere discordante. Elle se
compose d’argillites, d’argiles calcaires et de microgrés, plus ou moins
charbonneux, grauwackes, sousgrauwackes, microconglomérats, dont 1’é-
paisseur pourrait totaliser 1000 — 1200 m. IL’age de la Formation de
Vlasin est namurien et westphalien inférieur.

Une séquence de dépots quasi-continenfaux, localement lagunaires,
généralement brun-rougeitres, suit dans 1’échelle stratigraphique. Elle
est représentiée par des argiles, des silts, des grés, des microconglomérats,
aux intercalations ou aux inclusions gypsiféres et anhydritiques. Il parait
que la séquence en question, épaisse de 300 — 2500 m est d’dige permien
et triasique inférieur.

Les dép6ts marins-lagunaires (0 — 1200 m) généralement carbonatés,
du Trias suivent transgressivement et d’une maniére discordante. Formée
de calcaires, dolomies, argiles calcaires, et plus rarement de grés calcaires
et d’argilles, cette succession forme aussi, localement, des évaporites comme
des anhydrites, des gres et du sel. Ces évaporites ont été signalées par
les puits 3 Studina, 3 Putinei, 60 Chiriacu et 100 Vlagin. Selon un rapport
récemment publié (Paraschiv et al, 1978), les dépdts marins-lagu-
naires triasiques sont hétérochrones, c'est-a-dire leur dépdt a débuté
au Trias inférieur (synchrone au Werfenien ) dans le sud de la Plate-
forme, tandis que dans le secteur nord de la région, I’épisode carbonaté
débute plus tard, pendant, I’Anisien. Il ne faut pas ignorer le fail que
vers les périphéries de la Plate-forme moesienne, la formation marine-
lagunaire a été érodée, parfois entierement. Dans le secteur Cartojani
par exemple, I’érosion est arrivé jusqu’a la moitié inférieure de 1’Anisien
(planche).

Le Trias s’achéve par une séquence de dépdts quasi-continentaux,
presque exclusivement terrigene, épaisse de 0 — 900 m. Composée d’argi-
les, argiles calcaires, rarement calcaires, microgres, gres, microconglomé-
rats et localement, de magmatites, associés aux intercalations et aux nids
anhydritiques et gypsiféeres; la séquence respective, que l'on appelle Ia
Formation de Segarcea (Paraschiv, 1981), se caractérise par une
couleur rouge dominante. Elle se trouve en rapports de discontinuité
avec le terme lithostratigraphique sous-jacent aussi bien qu’avee le Juras-
sique qui la recouvre.

Les quelques éléments ci-mentionnés tachent de définir la position
de la séquence galifére dans le contexte stratigraphique de la Plate-forme
moesienne et surtout dans celui de la Dépression Rosiori-Alexandria.
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50 D, PARASCHIV 4

A ce sujet-la, une importance particuliére gagnent les puits 60 Chiriacu
et 100 Vlasin qui ont traversé des séquences assez compleétes, permettant
ainsi d’établir I’age des dépots & sel et de les localiser dans la succes-
sion friasique. En outre, on a préservé tout le matériel documentaire
fourni par le puits 100 Viagin, y compris les carottes mécaniques récem-
ment soumises aux réexaminations.

Dans I'un des rapports récemment parus (Paraschiv et al,
1978) on mentionne que 1’échantillon de terrain (la carotte) récupéré du
puits 100 Vlagin sur D’intervalle 2802 — 2804 m (la séquence salifére)
confient une association palynoprotistologique ?, ¢’est-a-dire une palyno-
zone & Angustisuloites et Triadispora, spécifique pour I’Anisien. Cette
association comprend les formes suivantes : Duplicisporites sp., Puncta-
tisporites sp., Verrucosisporites sp., V. cf. thuringiaccus M 4 d ., Alispo-
rites sp., A. grawvogeli K 1., A. minutisaccus Clar ., Angustisuleites sp.,
A. grandis (Freund), A. cf. Klaussi (Freund), Chordasporites
sp., Falcisporites sp., I. snopkovae Viss ., Illinites sp., Klaussipolenites
sp., K. schaubergeri (Paut. Kl.,), Limitisporites sp., Microcahrydites
doubingeri K 1., M. siitleri K 1., Platysaccus sp., P. cf. triassicus M 4 d.,
Pityosporites sp., Potonieisporites sp., Sahnisporites cf. reticulatus M 4d.,
8. thomassii M 4 d., Striatites sp., S. richteri (K1.), Striatoabietites cf.
richtert (K1.), S. aff. aytugii Vis., Sulcatisporites reticulatus M 4 d.,
Triadispora sp., T. crassa Viss., T. epigona K 1., Viireisporites pallidus
(Reiss.) Paut., Voliziaceaesporites heteromorpha X1 .

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

Au dessus des deux échantillons déja mentionnés, la carotte située
4 2545 — 2547 m se fait remarquer par un contenu microfloral ladinien
(palynozone a Ovalipollis et Taeniaesporites sulcatus) qui comprend les
formes : Apiculatisporites sp., Calamospora aff. mesozoica C o u p ., Puncta-
tisporites sp., Verrucosisporites sp., Alisporites sp., A. aff. grauvogeli K 1.,
Chordasporites sp., C. magnus K 1., C. singulichorda K 1., Classopollis sp.,
Cuneatisporites sp., C. radialis Liesch., Falcisporites sp., Gardenaspo-
rites sp., Gigantosporites sp., G. cf. hallstatensis K 1., Gingkoeycadopites
Sp., Klausipollenites sp., Limitisporites parvus K 1., Microcahryidites
doubingeri X 1., Ovalipolis sp., 0. ovalis K1.,0. lunenzis K1., O. grebae
K 1., Parcisporites sp., P. cirratus L e s ¢ h., Sulcatisporites sp., Taeniaes-
porites sp., 1. cf. sulcatus (P aut.), T.cf. alutus K 1., Vitreisporites palli-
dus (Reiss.) Paut., Voltziaceaesporites heteromorpha K1 .

Au méme niveau on & rencontré une microfaunelad inienne (Paras -
chiv et al, 1978) composée de nombreuses espéces de foraminiféres et
d’ostracodes * : Sorosphaera scabra Trif., Ammodiscus sp., Glomospira
8p., G- irregularis Liip., Glomospirella sp., Tolypammina rolula Guts.,
Treck., Lituotuba indistincta Trif., Ammobaculites sp., Placopsilina
lacera Trif., Placopsilius florae Trif., Gaudryina racenna Triff.,
G. triassica Triff., Gaudrynella kotlensis Trif., Pliammine densa
Pantié Agathammina ousiroalping Kris, Meandrospira deformata
S&laj, M. insolilta (Ho), M. pusilla (Ho), Nodosaria libera Trif.,
N. ordinata Trif., Dentalina hoi Trif., Pseudoglandulina rosenbergi
Ober., P. simpsonensis Tappan, Lingulina Klebelsbergi Ober.,
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5] FORMATIONS SALIFERES — PLATE-FORME MOESIENNE 51

L. atf. L. major (Bo rn.), Trocholina acuta O ber., Globigerina ladi-
nica Ober., G. mesotriassica O ber. (foraminiféres); Bairdia anisia
Kozur, Darwinule fragilis Schn., Bythocypris triassica Kozur,
Triasselina bicuspidata X o zur, Monoceratinag minuta K ozur, Poja-
nites striatus K o z u v, Lutkevichinella gruenndeli K o zur, L. lata Kozur
L. (Oytherissinella ) rectagona XK o zur, L.(c) schneiderae Kozur, L.
simplex X ozur, Limnocythere triassica XKozur, Telocythere tol-
Imanni Ko zur, Speluncella sulcata X ozur, Healalia (Hungarella )
reniformis (Mehes).

On a également signalé des associations palynoprotistologiques et
microfauniques dans la carotte de 2473—2475 m, située immédiatement
au-dessus de la séquence salifére.

Les bulletins d’analyse plus anciens indiquent des éléments micro-
floraux similaires dans les puits 60 Chiriacu et 3 Studina. A Chiriacu, les
carottes a sel provenues de 2661 m et 2915 m contiennent entre autres:
Ovalipolis sp., O. ovalis K1., O. grebeae K1., 0. brevis Kr., 0. lunzen-
sis K1, Taeniacsporites sp., T. sulcatus P aut., Cuneatisporites sp.,
C. radiealis Tes ch., Parcisporites sp., Sulcatisporites sp. Dans le puits
3 Studina, les carottes extraites des intervales de 2300—2301 m (& travers
le sel) et de 2215—2216 m (au-dessus du sel) contiennent entre autres :
Apiculatisporites sp., Cuneatisporites radialis Lesch., Owvalipolis sp.,
0. lunenzis K1., 0. grebeae K., Parcisporites sp., Sulcatisporites sp.,
Taeniaesporites sp. ete.

Le contenu paléontologique des carottes examinées, aussi bien que la
corrélation des profils lithologiques traversés par le puits (planche) sugge-
rent que le dépét de la formation & sel a commencé pendant I’Antsien et
a continué jusqu’a la fin du Landinien. Pendant tout cet intervalle, des
dépots carbonatés marins se sont accumulés a travers la Plate-forme moe-
sienne, excepté la Dépression Rosiori-Alexandria ou des lagunes ont pris
naissance, localement et temporellement. Il §’ensuit que la séquence
sedimentaire & sel représente une variation locale de facies dans 1’épisode
carbonaté triasique de la Plate-forme. Cette conclusion vient de s’ajouter
aux éléments déja connus (dispersion, épaisseur, contenu paléontologique,
etc.) présentées dans un rapport antérienr (Paraschiv et al, 1978)
pour soutenir l'idée que les dépéts marins-langunaires triagiques dans la
Plate-forme moesienne soient assemblés dans une unité lithofaciale distine-
tive, c’est-a-dire ,,La Formation d’Alexandria”. On pourrait nommer la
séquence a sel ,,L’horizon de Chiriacu’.

Les dépots saliféres de la zone centrale de la Plate-forme moesienne
ont été mis en évidence par le puits 4517 Cartojani, récemment foré. Du
Jurassique terrigéne (la microflore du Bathonien supérieur — Callovien
inférieur), ce dernier a pénétré 1’Anisien (microfaune spécifique dans le
puits voisin 10 Cartojani) et 1’a traversé entre 2222 m et 2267 m. Dans la
région de Cartojani, les calcaires ef les dolomies correspondant au Ladi-
nien et & ’Anisien supérieur ont été érodés de telle maniére que la Forma-
tion d’Alexandria reste uniquement représentée par 1’Anisien basal. Au-
dessous, on a rencontré unhorizon de gres aux intercalations d’argiles et
de silts rouges, épais d’environ 300 m (2267—2562 m). Dans plusieurs
puits de la plate-forme, cet horizon contient une association palynoprotis-
tologique triasique inférieure (association & Lumbaldispora et Alisporites
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52 D. PARASCHIV 6

cymbatus ). A partir de 2562 m jusqu’au fond (4500 m), c¢’est-i-dire sur
une épaisseur de 1938 m, le puits a pénétré une succession de dépdts con-
tinentaux-lagunaires, sans la traverser complétement pourtant. Ces der-

Fig. 2. — Profil synthétique du Permo-
Trias salifére de la Plate-forme moesienne
(selon les puits 100 Vlasin et 4517
Cartojani) : 1, argiles, marnes; 2, grés,
sables ; 3, dolomies, calcaires; 4, gypses,
anhydrites; 5, sel; 6, charbons; Ch,
I’horizon de Chiriacu; Ca, 1’horizon de
Cartojani.
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niers se composent d'argilites, partiellement calcaires, ferrugineuses, mar-
nes ferrugineuses, microgres et grés 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 indiqué du sel
gemme blanc et rose aux impurités formées d’argile dolomitique gréseuse-
ferrugineuse, de grés et de nodules d’anhydrites. Environ 20 m plus
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- bas (3628 —3633 m) on a de nouveau récupéré du sel blane et rose aux

impurités marneuses brunes. Les échantillons de terrain provenus des
profondeurs au-dessous de 3800 m n’ont plus indiqué le sel, mais seu-
lement les nodules gypsitéres et anhydritiques. Selon la diagraphie géo-
physique du puits, I'horizon & sel correspondrait a l'intervalle de 3545 —
3830 m, ce qui signifie une épaisseur de presque 300 m. Sil’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 également paraitre jus-
qu’au fond du puits.

La carotte & sel de 3628—3633 m contient quelques formes micro-
florales et microfauniques qui indiquent 1’Age ladinien. Etant donné 'in-
consistance des éléments paléontologiques et la position stratigraphique
controlée de la séquence & sel de Cartojani, on considére ces évaporites com-
me appartenant au Permien. On connait également du sel permien au sud
du Danube, dans le territoire bulgaire, & Mirovo.

A partir de 1'age, du contexte stratigraphique et de la nécessité de la
faire distinguer du sel triasique moyen, on propose de nommer la séquence
Ppermienne aux halites ,,L’horizon de Cartojani’.

On pourrait expliquer ’occurrence du sel permien dans la Plate-forme
moesienne au nord du Danube par la formation d'un sillon orienté est-
ouest, au contact de deux grands segments de ’écorce. Presque continental
en exclusivité dans le reste dela plate-forme, le Permien a évolué & l'intérieur
du trench vers un faciés lagunaire puissant, méme lacustre, & calcaires
(dans la zone de Ciuresti). Par conséquent, il est possible que ’Horizon de
Cartojani s’étend par intermittence le long du fosse mentionné, environ
entre les méridiens Ghimpati (& 1’est) et Craiova (& l'ouest).

En conclusion, les puits forés sur la Plate-forme moesienne ont ren-
contré trois niveaux stratigraphiques & sel. Le premier est localisé dans le
Badénien et appartient en effet a 1’Avant-fosse carpathique. Le deuxiéme
niveau, 1'Horizon de Chiriacu, correspond & la partie supérieure de 1’Anis-
sien et au Ladinien presqu’en entier. Le troisiéme, I’Horizon de Cartojani,
appartient au Permien. En effet, il n’y a que ces deux derniers horizons
qui soient propres & la plate-forme. La figure 2 exprime d’une maniére
synthétique le contexte stratigraphique-des horizons saliféres permo-triasi-
ques.

2 Déterminations faites par D, Beju.
4 Déterminations effectuées par N.Dédnet.
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PROFILE SYNTHETIQUE DU PERMO - TRIASSIQUE SALIFERE DE LA PLATE-FORME MOESIQUE
| (selon les puits 100 Viasin et 4517 Cartojani)

D. PARASCHIV. Formations saliféeres de la Plate- forme Moesienne ( Roumanie ). :
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THE GEOLOGICAL CONSTITUTION OF THE DANUBE DELTA!
BY

10N PATRUT 2, CORNELIA PARASCHIV 2, THEODOR DANET 2, NICOLAE BALTES 2,
NURHAN DANET 2, LIGIA MOTAS ®

Introduection

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-
¢ jan, 1963) and further geological surveys have been carried out, fol-
lowed by drilling of several deep stratigraphic and structural wells. The
results of these works have been synthetized in the oil industry by
Patrut etal (1976)and this synthesis lies at the basis of the present paper.

1. Stratigraphie 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-
Lower 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 sedimenlary cycle. In the north-eastern part of
the Delta, the Rosetti well has been completed in a sequence with dolo-
mites and limestones, after opening it over 300 m (Pl.—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 gaet etal, 1976) and it was
estimated that these limestones plunge westwards into the Danube Delta,
area, being even better developed. Upper Devonian-Carboniferous carbonate
deposits are equally mentioned north of the Danube, in the USSR
(K aptan et al, 1963).

In the eastern part of the Delta, the North Lacul Rosu well has
opened, on about 180 m in thickness, a grey-blackish sequence of feld-
spathic sandstones and silicified argillites (P1.—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 (Bogaet et al., 1976).

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

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

1.2. The Lower Triassic sedimentary cycle 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 (feldspathie
porphyries) and Lacul Rogu North (quartziferous porphyries), as well as
basic ones in its middle-western part, at Stipoc and Obretin (diabases and
melaphyres) (Pl. — 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. & Klaus) Leschik, as well as some undeterminable
specific types of the genera Striatoabietites, Klausipollenites, Hemiapol-
lenites and Alisporites. All 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 cycle 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
(00—660 m thick) (Pl. —A, B). '
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The limestones are grey coloured, micro- and mesocrystalline, some-
times argillaceous. No determinable macrofossils have been registered and
4 poor foraminifera fauna has been solely identified at the base of the
sequence (Lacul Rogu). It includes different forms of Glomospirella, Nodo-
sinella, Spirillina, Agathamina, Meandrospira, suggesting an Anisian age.
This age is equally substantiated by the continental palyno forms, present
in all wells. Out of these, mention must be made of : Paravesicaspora plan-
derovde (Vischer), Protodiploxypinus doubingeri (Klaus) War-
Tington, Thiradispora crassa X1aus, Alisporites graivogeli K1a us.

The dolomites are micro- and maecrocrystalline, whitish or yellow-
ish grey-coloured and, occasionally, red-spotted. No macrofossils have
been identified and the poor foraminifera content (forms of Nodosaria,
Dentalina, Placopsilius, Nodosinella ), as well asthe 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
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
Nellson, Riciisporites tuberculatus Lundbald, Ovalipollis ovalis
Krutzsch, Chordosporites platysaccus Méadler, ete. 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 lithologically 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 Maliue and Lacul Rosu 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 Rosu 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-
losporites apertus (Rogalska) Nillson, Baculatisporites comman-
nensis (Cookson ) Potonié, from the continental forms, and
Nannoceratopsis gracilhs Alberti and Nannocodinium semitabulatum
Morgenroth from the dinoflagellates.

The Bajocian and the Lower Triassiclimestones (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
& 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 microfacies). Towards the upper part of the sequence,
Epistomina mosquensis (U hlig) has been identified (an index-fossil for
the Callovian), while at its more calcareous top, frequent microfilaments
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
spiculate St over and Chytroeisphaeridia variabilis P o cock (usually
present in the Middle-Lower Bajocian), Meiourogonyaulaxz valensii S ar -
jeant and Pareodinia ceratofora Deflandre (specific to the Batho-
nian), Clenidodinium tenullum Deflandre, Seriniodinium dementit
Pocock, Nannoceratopsis pelucida Deflandre, Meiourogonyaular
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
(Maliue), the maximal thickness areas being located in front of the Sf.
Gheorghe Fault (Plate —CQ). '

— The upper part of the Jurassic consists of mesocrystalline grey
or grey-yellowish limestones, alternating with marly limestones and marls.
Remains 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: Tewtu-
laria jurassica (G imbel), Bigenerina minima (Ioveeva & Trifo-
nova), A8Spirilinea orbicule (Terquem & Berthelin), &.
elongata (Bielecka & Pozariska), Paalzowella feifeli (Paal-
zow), Turispirilline polygyrate (Guambel), T. amoena (D ain),
ete., to which the holothurid spccies, Theelia heptalempra (Barten -
stein) and Hemisphaeranis seiboldi (Schwager), should also be
added. In the Lacul Rosu well, there have been identified microoncolites
and Mercierelle dacica (Dragastan), characteristic, in the Moesian
Platform and the Carpathians, of the Upper Kimimeridgian-Lower Titho-
nian interval,

The palynoflora especially consists of dinoflagellates : Scriniodinium
dictyolum (Cookson & Eisenack), Ctenidodinium panneum
(Norris )Lentin & Williams, Cyptarcheodinium calcaratum
(Deflandre) Gitme z.

The mentioned paleontological 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 over
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 Rosu (over 500 m). In this last area
a palyno association of spores-pollen and subordinately of dinoflagellates
has been identified, pointing to a Lower Cretaceons age (previously, these
deposits have been considered as Upper Jurassic — Liteanu E. &
Pricdjan A, 1963, etc.). Out of these forms mention must be made
of : Circulina parva (Brenmner), Classopolis closspides (Pfulg),
Broomea jaegeri (Alberti), Dingodinium cerviewlum (Cookson
& Eisenack).

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

1.6. The Sarmatian- 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 furnished by Liteanu and Pric#&jan (1963).

2. Evolutionary and Struetural 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 the 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 Fauit,
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 Galati—Tecuei line (Mutihace and Ionesi
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1973), but it is much more probable that it crosses the Danube, merging
into the Ismail-Cahul line (USSR), equally regarded as the south-eastern
margin of the Pre-Dobrogean Depression (Drumea et al, 1959). East-
wards, the fault continues into the marine realm.

The northern depression margin lies in the USSR, on the Kangaz-
Glubkoe line (Drumea 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 Triassie, it
moved into the southern part of the Delta, between the Sulina and the
Sf. Gheorghe branches of the Danube (Pl.—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 (PL.—A, C).

The thickness variations of the Middle and Upper Jurassic sedimen-
tary (PL. — €, D) show not only a striking asymmetry of the depression
at these stratigraphic levels (a very large northern flank and an extremely
narrow southern one), but also a deep geological condition in the Stipoe-
Caraorman area, which has strangled the depression, separating two depo-
centers ; one in the west, at Maline, where the Middle Jurassic is widely
developed with continuity in the USSR (at Bolgrad), 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, Pl.—A, B).

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

Inferenees

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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7 THE GEOLOGICAL CONSTITUTION OF THE DANUBE DELTA 61

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

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

R. Ciddere : 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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METAMORPHOSED PALEOZOIC AND MESOZOIC FORMATIONS
OF THE MEHEDINTI-RETEZAT UNIT !
BY
ION STANOIU 2, ADINA VISARION 2

Within the Danubian area (“Danubian Autochthon’) several Alpine
(Laramian) tectonic units are distinguished : Arjana Nappe (Codar-
cea, 1940), Presacina Nappe (Stdnoiu,1973 a), etc. The shear
plane of the Presacina Nappe divides the Danubian area into two impor-
tant subdivisions: the internal part (internal Danubian area) and the
external part (external Danubian area). The external part of the Danubian
area has been called by Stdnoiu (1973 a) the Mehedinti-Retezat
Unit, by Pop (1973) the Mehedinti Threshold, by Krautner et al
(1978) the Paring Retezat Unit, and by Krdutner et al. (1981) the
Lower Danubian Unit. The Arjana Nappe in the Tarcu Mts is also known
under the name of the Cfleanu Duplicature (Morariu, Morariu,
1981) or the Fenes Unit (Krdutner et al, 1981). The Presacina Nappe
has also been called the Poiana Mérului Unit (Krdutner efal, 1978;
Kridutner et al, 1981). : ;

Manolescu (1932, 1937 a, 1937 b, 1940) and Paliue (1937),
who founded the lithostratigraphy of the metamorphosed Paleozoic and
Mesozoic formations, referred them mainly to the Mesozoic. After the
yvear 1953, all the rocks of the above-mentioned formations have been
assigned to the Paleozoic, being included into the Tulisa Series (Pave-
lescu, 1953). Mention should be made of Pavelescu and R%i-
leanu’spaper (1963) in which the unconformity between the limestones
and basal conglomerates of the Tulisa Series is pointed out. Recently,
Important progresses have been achieved due to the papers of St -
noiu (1971, 1972, 1973 b, 1976, 1980 a, 1980 b), Gherasi et al.,
(1968, 1973,1975), Ndstdseanu (1973,1974,1975),Pop (inPave-
lescu etal,1974),Solomon, Visarion (1974), Solomon et
al. (1976), Schuster (1980, in Ndstdseanu et al., 1974).

As the Paleozoic formations of the external part of the Danubian
area have already been presented by one of the authors of this paper in

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association,
1981, September 8 — 13, Bucharesl, Romania.
* Institute of Geology and Geophysics, str. Caransebes 1, 78344 Bucharest, Romania.
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64 I. STANOIU, A. VISARION 2

the Guidebook to Excursion A; of the 12th Congress of the CBGA, we
shall not deal with them any more.

The metamorphosed Paleozoic and Mesozoic formations of the
Mehedinti-Retezat Unit may be referred to the Jiet Supergroup. The
Paleozoic formations constitute the Tulisa Group and the Mesozoic forma-
tions make up the Schela Group.

Cambrian

A lithostratigraphic entity with limestones (carbonate complex)
has been delimited by Bercia, Bercia (1963) in the Mehedin{i
Mts, at the upper part of the Lainici-Pdius Group. This lithostratigraphie
entity has also been found in the Vilcan, Retezat and Paring mountains,
almost always immediately under the Paleozoic formations. Lithologic
and palynologic evidence (Acanthodiacrodium sp., Cymatiosphaera Sp.,
Baltisphaeridium sp.) seems to indicate that at least some of the rocks of
this entity belong to the Cambrian.

The Tulisa Group
Ordovician-Silurian( ?)

The Valea Izvorului Formation (Stinoiu, 1972), unconformable,
appears in the Mehedinti 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 -~ oraphite greenschists. The rocks of the Valea Izvo-
rului Formations in the Vilcan, Retezat and Paring mountains have been
temporarily separated by St & noiu (1976) under the name of the Coar-
nele Formation.

From the Valea Izvorului Formation Stdnoiu (1971, 1972,
1973 b) and Iliescu (in Stdnoiu, Iliescu, 1976) reported
corals, bryozoa, brachiopods and trilobites (Caleidocrinus artifex, Flewi-
colymene 8p., Encrinurus or Cromus sp.) beside acritarchs, chitinozoa,
scolecodontes and microspores.

Acritarchs (Baltisphaeridium sp., B. brevispinosum Eis., Pris-'
cogalea simplex Dunftf ., Acanthodiacrodium cf. achrasi Mar tin, Very-
hachiuwm lairdi (D e£1.) D eff., Multiplicisphaeridium sp. cf., M. varians,
St. Will)., chitinozoa (Lagenochtina, Conochitina sp.), and scoleco-
dontes have been reported from the Coarnele Formation.

Devonian-Lower Carboniferous

The Tusw Formation (Stinoiun, 1976) — unconformable, up to
800 m thick — is apt to be found in the Vilcan, Retezat and Mehedinti
mountains. It is represented by graphitic schists, chlorito-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 Stdnoiu, Iliescu, 1976) reported a palynologic
assemblage and St noiu (1980 b) pointed out the presence of macro-
flora remains (Palaeophyllales group, Neuropteris sp., ete.). The palynolo-
gical assemblage is represented by Awroraspora sp., Samarisporites sp.,
Hymenozonotriles sp., Archaeozonotriletes wvasjaomicus Cibrik, Endocu-
leospora sp., Brochotriletes triangularis Cibrik. The precise age will
be obtained only after having finished the paleontological studies.

The Sgura Formation (St&noiu, in Krdutner et al., 1981)
— unconformable, cea 600 — 700 m thick — is represented by metapsa-
mites, metasiltites and metapelites with a lot of plant remains. It is admit-
ted (Stanoiu, 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 (Codarcea, Gherasi, 1959) — cea
700 m thick — appears in the Petreanu, Tarcu, and Retezat mountains.
Here, the overfhrust 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. (M a g -
dalena Tordan—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 Latorite Formation (Schuster, in Nidstdseanu etal.,
1974) is apt to be found only in the Paring Mts. West of the Coasta lui
Rus 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 calecareous shales and serpenti-
nites. Hast of Coasta lui Rus, the Latorita 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 several levels.

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

The Oslea Formation s.s. — cca 400 m thick, unconformable —
— occurs in the Vilcan and Retezat mountains. The upper part of the
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Oslea Formation s.I. has been attributed to the Mesozeic (N4 st & 8 ea-
nu, 1973). The Oslea Formation s.s. has been divided by Stdnoiu

(1980 a) into a metapsamitic lower member, a carbonatic middle member,
and a metapelitic (schistous-graphitous) upper member. The paragenesis
of the Oslea Formation is represented by quartz, caleite, dolomite, micrite,
chlorite, biotite, stilpnomelane, epidote, actinote.

A palynologic assemblage, represented by meolutisp??'a_ Sp., Api-
culatisporites sp., Cristatisporites sp., Waltzispora sp., _Triquitrites sp.,
Murospora kosankei S om ., Knowisporites literatus (W altz) Pl P
ford, Lophozonotriletes cristifer (Luber) Kedo, which would indi-
cate the Carboniferous (Viséan-Namurian?), has been pointed out at.
the lower part of the metapelitic member.

The Hercynian Molasse
Middle Carboniferous- Permian

Semaka (1963) reported ‘‘remains of Annularia stellaia
Schloth. Calamites (Calamitinag) wundulatus Sternb ., Precop-
teris feminaeformis Schloth. and Stigmaria? sp. from the schists of
the Schela Formation of Vai de Ei and remains of Sphaenophyllum lon-
gifolium G ermar, pointing to the Upper Carboniferous, in the Rafaili
chloritoid schists.

In the Retezat Mts, slightly metamorphosed, red conglomerates,
assigned to the Permian, are overlain by the Mesozoic rocks and overw
lie the crystalline schists. The Permian might also include the Piatra
Closani metapsephites (St % noiu, 1973), found in the Cerna Mts and
on the southern slope of the Vilecan Mts.

The rocks of the Tulisa Group, belonging to the Mehedinti-Retezat
Unif, have undergone a Hercynian, regional metamorphism in the green-
schist facies, quartz-albite-chlorite subfacies, between the contact ares
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&noiu, 1973; 1980 a); an obvious difference may
be observed as regards the intensity of the deformations, blastesis, and
the orientation of the minerals in the Paleozoic formations of the Mehe-
dinti Platean as compared to the synchronous formations in the Retezat
Mts and the northern part of the Vilean and Paring mountains. Pyrophyl-
lite occurs in the Tusu Formation (Poiana Mici Formation) in the Mehe-
dinti Mts.

The Schela Group

The Mesozoic rocks of the Mehedinti-Retezat Unit may be grouped
into four main formations: Baia de Arami Formation (Semaka,
1963) — Liassic; Poiana Mare Formation (calcareous formation) — Mid-
dle Jurassic-Lower Cretaceous; Nadanova Formation — Cenomanian-
Lower Turonian; Mehedinti Formation (of olistostrome type) — Middle
Turonian ? — Senonian.
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5 METAMORPHOSED PALEOZOIC AND MESOZOIC FORMATIONS 67

The Schela “Formation” (Mrazek, 1898) in the southern slope
of the Vilean Mts is mostly constituted of rocks (metapsamites, meta-
pelites and metapsephites) with Liassic plants within which chloritoid,
pyrophyllite (809,), chlorite, sericite, prehnite, graphite (as powder and
anthracite strips) and illite (Paliue, 1972; Antomn, 1974) are to be
found. These rocks point out (Gurdu, Serbidnescu, 1972) blas-
tesis, deformations (boudinages, microfolds, 8, foliation) and mineral
trending. All this points to low-grade metamorphism (at the level of the
entrance domain in the greenschists). The lithology, rendered evident
particulaxly by drillings, indicates that the upper part of the Schela
“Formation” might be represented by the Mehedinti Formation.

On the northern side of the Vilean and Paring mountains, St & -
noiu (1980 a) has separated provisionally the Ristovanu Formation
— unconformable, ceca 800 m thick — represented by metapsamites,
metapelites and metapsamites with Pterophyllum sp., Cladophlebis alda-
nensis Vochraneev, 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 Réstovanu Formation is uncon-
formably overlain by the Nadanova Formation (sericitous and calcareous
grey metapelites) with lamellibranchs, gastropods, belemnites and ammo-
nites (Stanoiu, 1980 a) east of the Jiu Passage (Pop in Pave-
lescu et al, 1875), on the Baleia Valley and south of the Cimpu lui
Neag locality. This formation is unconformably overlapped by the rocks
of the Mehedinti Formation (Codarcea, 1941; Solomon, 1978;
Pop, mnPavelescuet al, 1975; Nadstdseanu and Stinoin
in Stan et al, 1979; Nidstdseanunu, 1980; Stdnoiu, 1980 a),
represented by the lower member (cca 300 m thick) with limestone olis-
toliths and the upper member (cea 200 m thick) with dolerite-basalt
olistoliths, serpentinites and rocks of the Sinaia and Azuga beds type.
Solomon etal (1976) have separated a part of the rocks of the Mehe-
dinfi Formation in the north-eastern part of the Vilean Mts under the
name of the Petrosani Formation. From the ‘lenses’ (=olistoliths) of
limestones associated to the Parogeni Formation, Magdalena Tor-
dan reported coral remains belonging to the group Thamnasterida,
Phacelostilophylum sp., Cyatocoenia alpine (Gimbel) Ronoeevieaz),
crinoids, bivalves, brachiopods. In the same formation, Adina Visa-
rion has identified pollen of Pinaceae and Ginkgocycadophytus sp.,
beside spores (COyathidites sp., Gleicheniidites or Toroisporiles sp. and
Dictyophyllidites sp.). On the basis of the mentioned fossils the Parogeni
Formation has been assiened to the Rheto-Liassic. Cyathidites sp., Clas-
sopollis sp., Piceapollenites sp., Deltoidospora sp., and Toroisporites sp.
have also been reported from the Réstovanu and Mehedinti formations.

The intenge deformations ( a marked S, foliation, an obvious linea-
tion mostly due to the crenulation microfolds and the intersection of
S, planes — bedding — with S, planes, intense boudinages, b, folds beside
crenulation microfolds and b, incipient folds — almost perpendicular to
b, — which affects also S, 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 9,
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68 1. STANOIU, A. VISARION 6

graphite) prove that the rocks of the Ristovanu and Mehedingi ? for-
mations in the northern flank of the Vilcan and Paring mountains were
metamorphosed in the uppermost part of the greenschist facies.

On the northern slope of the Retezat Mts, a Mesozoic lithostrati-
graphic entity (Mehedinti Formation and possibly the Baia de Arami
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 Riugoru Formation.

North of the Godeanu Mts, in the Lipusnic Valley basin, there have
been deseribed Mesozoic (Schafarzik, 1898; Streckeisen,
1934; Gherasi et al, 1973; Pop, 1964) or Paleozoic rocks ( Mora -
riu, 1972), represented by metaarkoses (Liassic) at thelower part, followed
by calcareous metapsamites (Dogger), crystalline limestones (Upper
Jurassic-Lower Cretaceous), schists with ‘“lenses’ (olistoliths) of limesto-
nes (lower member of the Mehedinti Formation) and schists with huge
blocks — gravity sliding ‘lambeaux’ consisting of crystalline schists
associated with Permian (?) red conglomerates (upper member of the
Mehedinti Formation). On the Bran and Léapusnic valleys, from this
succession Adina Visarion reported (in Gherasi et al, 1973)
a Mesozoic (Jurassic) spore-pollen assemblage represented by Cyathidites
sp., Deltoidospora juncta (Kr. —Mz) Singh, Ouvalipollis sp., Gink-
gocycadophitus nitidus (Balme) Dettman, Bennettitinaepolenites
sp. The mineralogic paragenesis (sericite, chlorite), the intense defor-
mations (highly microtolded 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 erystalline of the Sebes-Lotru Group
in the Godeanu Mts, the recrystallized calcareous formation (Gherasi,
1937; Pop, 1964) and the Nadanova Formation are unconformably
overlain by the lower member of the Mehedinti Formation, consisting
of a metamorphosed clayey-gritty olistostrome. The upper member of
the Mehedinti 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 -4 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 mineralogical 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 Arami Formation
in the Mehedinti Mts, between the Virful lui Stan Summit and the Motru
Sec Valley. Deformations (boudinages, microfolds, lineations, S, foliation),
blastesis, mineral trending, mineralogical 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 described above.

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

The textural 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-
ralogical paragenesis (chlorite 4 micaceous minerals: illite -+ sericite)
indicate that the rocks of the Mehedinti Formation in the Mehedin{i
Plateau and the southern side of the Vilcan and Paring 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 Arami tectonic alignment) that the sedimentary characters
have not been altered.

One may infer (Stinoiu, 1973 a, 1980 a) that all the Mesozoic
rocks — in almost the whole Mehedinti-Retezat Unit — have undergone
a low-grade Alpine (Laramian) regional metamorphism and the intensity
of these processes has increased from the inner 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 folds, ete.) and ruptural 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 Tulisa Series (Pave-
lescu, 1953), the Schela Formation (Manolescu, 1937; Paliuc, 1937) and the Vidruta
Formation (Schuster, 1980).
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CORRELATION PALYNOLOGIQUE DU CRETACE TERMINAL
DU SUD-EST DES MONTS METALIFERI ET DES
DEPRESSIONS DE HATEG ET DE RUSCA MONTANA1

PAR

EMANUEL ANTONESCU %, DENISA LUPU ?, MARCEL LUPU 2

A) Introduetion

Des formations continentales comprenant des dépots détritiques,
parfois rouge-violacés, avec de restes de dinosauriens, a intercalations de
roches volcanoclastiques et des charbons, existent au sud-ouest de la
Roumanie. Ces formations ont été attribuées au Maestrichtien, au Danien,
4 I’Eocéne supérieur-Oligocéne ou a 1’Aquitanien. Nous avons entrepris
des recherches afin de préciser I’dge et de corréler ces dépots au moyen
de la microflore et des associations des gastropodes.

B) Cadre géologique
a)’ Sud-est des Monts Metaliferi

Au sud-est des Monts Metaliferi, dans la rive droite de la riviére
Mures, dans la région de la vallée Picliga, aux environs de la ville d’Alba-
Tulia, une formation détritique, rouge-violacée repose en continuité de
sédimentation sur la formation molassique marine d’age campanien supé-
rieur-maestrichtien inférieur. Celle-ci a été attribuée soit au Maestrichtien
(D:mlan Popa-Dimian, 1964; Tomescu et al, 1969), soit
a l’Ohgoeene (Bleahu, Dlmzan 1967). Ant onescu (1973)
identifie une ac;kouauon palynologique & Pseudopapilopollis praesubher-
cynicus (G 6 ¢ z 4n, 1967, d’dge maestrichtien moyen et superieur, com-
mune aux dépo6ts détrit-iques rouges de Piclisa et aux dépdts & charbons
de Rusca Montan#, corrélable avec celle du Maestrichtien supérieur
d’Hongrie.

1 Note présentée an 12 éme Coengrés de Association Géologique Carpatho-Balkanique,
8§ — 13 septembre 1981, Bucarest, Roumanie.
2 Institut de Géologie ¢t Géophysique, str. Caransebes 1, 78344 Bucarest, Roumanie.
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b) Dépression de Hateg

Dans la dépression de Hateg une formation détritique, continentale,
puissante d’environ 1500 meétres (Dinci, Tocorjescu, Stilla,
1972) repose sur un faciés de flysch dont la partie supérieure est d’age
campanien supérieur-maestrichtien inférieur (Pop, Neagu, Sz4s z,
1972). Dans la partie centrale-ouest du bassin, la série continentale com-
mence par un faciés pyroclastique suivi par un faciés fluvio-lacustre
qui contient des restes de dinosauriens % la partie inférieure (N o pesa,
1902; selon Dincd et al, 1972). L'Age des dépdts compris entre le
faciés de flysch et les premiers dépdts & faune marine du Miocéne de la
partie centrale-ouest de la dépression a été attribuée soit au Danien
(Nopesa,l1905; Laufer, 1925; Mamulea, 1953; Driaghin-
da, Mihalache Paula, 1963; selon Pop, Neagu, Sz4asz,
1972) soit au Maestrichtien (P op, 1971; selon Pop et al., 1972; P o P
et al, 1972; Dinc# et al, 1972). Ridulescu, Iliescu, I1li-
escu (1976) considérent la partie inférieure du faciés fluvio-lacustre i
dinosauriens d’dge éocéne supérieur-oligocéne inférieur (les dinosauriens
étant remaniés), et la partie supérieure de la méme formation & dépots
détritiques rouges des environs de Ciula d’age oligocéne étant comparée
avec les dépots sous faciés similaire oligocéne de lest de la dépression.
Nous considérons que dans la partie centrale-ouest de la depression de
Hateg il y a deux formations ; 1) la formation de Densus & roches volca-
noclastiques, inférieure, d’4ge maestrichtien selon la flore (Baikov -
skaia, 1956; selon Mirgirit, Margirit, 1967), qui repose
sur le flysch sénonien ef, 2) Ia formation de Ciula, supérieure, compre-
nant, les dépots détribiques rouge violacé # dinosauriens et les dépots
sous le méme faciés, quiau sud de Ciula Mici comportent une intercalation
charbonneuse. Au-dessus de la formation de Ciula suit avec discordance
le Miocéne marin, 1'dge de la formation de Ciula sera discuté plus-bas.

c¢) Dépression de Rusca Montani

Dans cette région, au-dessus du faciés de flysch d’Age santonien-
campanien (Dinc#, 1977), suit le faciés molassique & roches volcano-
clastiques et infercalations charbonneuses. Dinca (1977 ) décele dans
cette molasse un horizon détritique, inférieur, et le second, supérieur,
piroclastique, qui dans l’est de la dépression comporte des charbons i
la partie supérieure. Dinc# et al. (1972), et Dincia (1977 ) attribuent
au Maestrichtien les horizons détritiques et piroclastiques de Rusea
Montani.

C) Corrélation au moyen de la microflore et des gastropodes
du Maestrichtien continental du sud-ouest de la Roumanie
a) Gastropodes

Les dépots détritiques continentaux & dinosauriens de la formation
de Ciula ont fourni aussi des associations de gastropodes dulcicoles ou
terrestres. Les spécimens appartenant aux familles Pomatiasidae, Ana-
dromidae, Viviparidae, Planorbidae et Streptaxidae ont été prélevés
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des localités Sinpefru et Vilioara. L’association des espéces Anastomopsis
rotellaris (M ath.), Bauwia bulimoides (M ath .), Bauxia sp., Stropho-
mella reussi (St ol.), Heliz sp., Vidadiella darderi (Vid al), Gastrobuli-
mus munieri (Hantken), Bauwxia aff. bulimoides (Math.), Gastro-
bulimus sp., Lychnis sp., ? Paludinopsis sp., Planorbis sp., indiguent
le Maestrichtien supérieur ; des associations similaires ont été déecrites dans
le Garoumien francais aussi bien que dans le Crétacé terminal d’Espagne,
Iles Baléares, Portugal (W e n z, 1939, 1959, 1960).

b) Mieroflore

1. Provenance de la microflore. Au sud-est des Monts Metaliferi,
dans la vallée de Piclisa nous avons identifié un second niveau palynolo-
gique dans la formation détritique rouge (la premier ayant décrit par
Antonescu, 1973) dans la partie moyenne de la formation. La micro-
flore est semblable & celle décrite par Antonescu (1973); de plus il
v a des rares exemplaires de pollen attribuables & Proteacidites cf. subsca-
bratus Counper, 1960 et au genre Convexipollis Krutzsch, 1967.

Dans la dépression de Hateg, (formation de Ciula) deux niveaux
contenant de la microflore ont été découverts, dans I'affleurement de la
vallée Sibigel & Sinpetru (rive gauche) et dans la rive droite de la vallée
de Ciula, au sud du village, dans un affluent qui met 4 jour une interca-
lation d’argiles charbonneuses dans les dép6ts détritiques rouges.

Dans la partie est de la dépression de Rusea Montani, les intercala-
tions d’argiles charbonneuses de I’horizon piroclastique du Maestrich-
tien ont fourni une riche microflore dans la coupe de la vallée Slitioara
(sept niveaux & microflore) et dans les affluents de la vallée Loznicioara.

2. Composition de la microflore. Les espéces déterminées & Sinpetru
sont : Plicapollis cf. conserta P flu g, 1953, Oculopollis cf. baculotrudens
(Pflug) Zaklinskaia, 1963, cf. Oculopollis sibiricus Zaklin-
skaia, 1963, Papilopollis ? spp., Pseudopapilopollis praesubhercynicus,
Convewipollis cf. convexigerminalis Krutzsch, 1967.

' Pour les autres régions — Piclisa, Ciula, Loznicioara, Slitioara —
nous allons présenter ensemble les listes,les espéces étant communes,
avec spécification dans le cas d'une espéce trouvée seulement dans une
région. Ce sont : Leiotriletes cf. paramazimus Krutzsch, 1959 (Pi-
clisa) ; Leiotriletes spp. ; Dictyophyllidites spp. ; Trilites sp. ; Spore type B ;
Echinatisporis longechinus Krutzsch, 1959 ; Corrugatisporiles toratus
Weyland, Greifeld, 1953; Cicatricosisoprites spp. (fort rares);
Retitriletes sp. (Slatioara); Fawveolatisporites sp. (Pieclisa); Polypodoace-
oisporites Spp.; cf. Lusatisporis Sp. (Slitioara); Laevigalosporites Spp.;
Polypodiisporites spp.; Zlwisporites blanensis Pacltova, 1961;
Ephedripites spp. (Piclisa); Triporoletes cf. lornatilis Srivastava,
1972 ; Triporoletes spp.; Inaperturopollenites sp.; Pistilipollenites Sp.;
Vacuopolis sp.; Interporopollenites proporus Weyland, Greifeld,
1953 ; Interporopollenites cf. gracilis Krutzsch, 1960; Interporopolle-
nites sp. (Sldtioara); Plicapollis cf. pseudoexcelsus (Krutzsch)

Krutzsech, 1961; Plicapollis cf. conserta Pflug, 1953; cf. Minor-
pollis sp.; Pseudoplicapollis peneserta (Pflug) Krutzsch, 1967;
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Suemeghipollis triangulavis G 6 ¢z an, 1964 ; Oculopollis cf. orbicularis
Gobéezan, 1964; Oculopollis cf. baculotrudens; Pseudoculopollis sp.;
Semioculopollis praedicatus (Weyland, Krieger) Krutzsch,
1967 ; Papilopollis? spp., Pseudopapilopollis praesubhercynicus, Pom-
peckjoidaepollenites subhercynicus (Krutzsch) Krutzsch, 1967
(Sliticara) ; Trudopollis? spp., Trudopollis ex gr. imperfectus (Pflu g)
Pflug, 1953; Hungaropollis sp. (Piclisa, remanié?); Pseudotrudopoliis
pseudalnoides (K rutzsch) Krutzsch, 1967 (Slitioara); Norma-
polles non-identifiés, Convexipollis cf. rotundatus P ortniaghina,
1971 (Rusca Montand), Convexipollis sp. (Piclisa), ‘Po'mpéoma Sp- ;
“ Tricolporites”™ ?  sp., Subriporopollendtes afl. cmzszans Pflug, 1953
subfsp. 1; S. aff. constans P £lug 1953 subfsp. 2; I mmpoiienwes cf.
plicatus (P flug) Thomson, P Flu g, 1953 (Cllllcl) cf Ingelhardtior-
dites sp.; Tricolpites sp. 1 (exine lisse); T?"JCOZ})?:MS sp. 2 (exine fovéolé) ;
Tricolporopollenites 8pp., Liliacidites sp.; Poiy@estébulopoZZemﬁtes gp. (Picli-
sa) ; Pollen monoporé (Piclisa) ; cf. Oculopollis gigontens Zazlinskaia,
1963 (Piclisa); Trileites sp. (Slitioara); Aezolla sp. (Ciula); Spe;maiztce
Spp., Microcarpolithes hewagonalis Wangerov, 1954 (Pusea Montand).

La microflore de toutes les régions, excepté le niveau de Sinpetrn
plus pauvre, est unitaire, trés riche en genres, especes et nombre d’exem-
plaires. Le palynofaciés est constitué par des microspores, pollens, tissus
végétaux, et plus rarement, & Ciula et Rusca Montand par des mégaspores
et restes incertae sedis de type Spermatites et Microcarpolithes. Clest un
palynofaciés continental typique dans lequel les dinoflagllés manquent ;
un seul exemplaire d’Ophiobolus sp. a été observé & Loznicioara. Les micros-
pores trilétes lisses de type Leiotriletes et Diciyophyllidites sont les plus
fréquents. Suivent ensuite les spores & cingulum de type Polypodiaceois-
porites, ensuite les spores ou pollens du groupe Zlivisporites — Triporo-
1 etes. Le pollen disaccate est presque ahbsent, le pollen de type Inaperturo-
pollenites fréquent.

Les pollens du groupe Normapolles Pflug, 1953 et Postnormapolles
Pflug, 1953, constituent le fond de I’association. Pseudopapilopollis prae-
subhercynicus est 1’espéce index de 1’association étant restreinte au Cam-
panien-Maestrichtien (G 6 ¢z 4n, Groot, Krutzsch, Pacltova,
1967; Antonescu, 1973) et commune dans toutes les régions. Les
especes du genre Convewipollis sont aussi restreintes seulement au Maes-
trichtien (G 6cz an et al., 1967; Portniaghina, 1973). Suemeghi-
pollis  triangularis, Semioculopollis praedicatus et Pseudoculopollis sp.
sont communs au Sénonien. La plupart des especes présentes dans 1'as-
sociation ont une distribution stratigraphique allant du Crétacé supé-
rieur au Paléogéne; nous signallons Inierporopollenites proporus, Oculo-
pollis cf. baculotrudens, Pompeckjoidaepollenites subhercynicus, Trudopollis
imperfectus, Plicapollis conserta, Plicapollis peneserta, Tricolpites spp.-+-
Tricolporopollenites + Liliacidites (du groupe Postnormapolles), Pseudo-
trudopollis pseudalnoides (Maestrichtien-Paléocene). Les espéces qui font
leur début au Paléogéne ou qui sont cantonnées exclusivement au Paléo-
céne manguent ; nous nous rapportons aux espéces des genres Siephano-
poropolleniles Thomson, Pflug, 1953 ; Thomsonipollis Krutzsech,
1960 ; Tetrapollis Pflug, 1953; Intratriporopollenites Thomson,
Pflug, 1953; Duplopollis Krutzsch, 1959; ete. Aussi nous considé-
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rons que l'association & P. praesubhercynicus appartient au Maestrich-
tien supérieur. Enfin, nous remarquons qu’il y a des différences entre nos
especes et celles signalées par Baltes (1966; 1980, dansD ragastan,
Petrescu, Olaru) & Rusca Montani.

3. Corrélations palynologiques. La corrélation palynologique de
P’association & P. praesubhercynicus des formations susmentionnées se
tait avee la microflore du Maestrichtien supérieur des Monts Bakony —
Hongrie (Goczan, 1973) et le Maestrichtien supérieur de I’Allemagne
de I’Est (Oebisfelder Bild, G 6 ¢z an et al., 1967). Des traits communs
existent avec les microflores de la partie inférieure des couches de Strvi
de ’Unité de Skolle (Portniaghina, 1973) et du Maestrichtien de
Provence-France et du nord-est de I'Hspagne (Médus, 1972). La
corrélation avee les dépdts du Maestrichtien des autres unités de Roumanie
(les Monts Metaliferi par exemple) s’avere difficile &4 cause du palyno-
faciés continental des dépots examinés.

4. Probleme de U'dge de la formation de Ciula. I s’ensuit que I’Age
des dépots & dinosauriens et des dépots rouges détritiques & intercalations
charbonneuses de la région de Ciula appartiennent au Maestrichtien supé-
rieur. Il importe d’élucider le probléme de 1’Age du reste de la formation
de Ciula, done des dépdts détritiques rouges situés au-dessus des niveaux &
microflore maestrichtienne de la partie centale-ouest de la dépression
de Hateg, jusqu’au premiers dépots miocenes & faune marine. Nous avons
découvert dans la vallée de Pestenita, dans une intercalation argileuse
grise de la formation de Ciula, une association palynologique dont la
composition est semblable & celle de ’association & P. praesubhercynicus,
mais dans laquelle il y a de nombreux exemplaires de Proteacidites sp.
Cette association pourrait représenter un niveaun plus élevé du Maestrich-
tien?. Il est possible pourtant, que cette association soit plus récente
(Proteacidites persistant au Paléogéne) et que la formation de Ciula se
continue au Paléogéne? . La question reste ouverte, tenant compte de
I’étrange allure de cette association & Profeacidites (genre rare en Europe,
commun au Maestrichtien et au Paléocéne des provinces siberienne et
américaine) et du fait que nous n’avonsidentifié qu'un seul niveau ayant
cette association. Aussi la partie inférieure de la formation de Ciula com-
prenant les dépots a dinosauriens, ceux des environs de Ciula et, peut-étre,
ceux de Pestenita, appartiennent donc au Maestrichtien et ne doit pas
étre comparée avec le faciés semblable mais & faune de molusques et mami-
féeres oligocenes de 'est de la dépression. L’age de la partie supérieure de
la. formation de Ciula (maestrichtien ou paléocéne) reste & étre précisé.

D) Coneclusions

Nosrecherches ont misesen évidence une microflore & traits communs
— une association palynologique & Pseudopapilopollis praesubhercynicus
d’age maestrichtien supérieur dans quelques formations au sud-est de la
Roumanie. Cette association permet de corréler les formations suivantes :
1) la formation détritique rouge de la rive gauche du Mures entre Vintul
de Jos et Alba-Tulia & Piclisa ; 2) la formation de Densug et la partie infé-
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rieure de la formation de Ciula comprenant les dépots a dinosauriens et
les dépoOts détritiques rouges & intercalations charbonneuses de Ciula
de la partie centrale-ouest de la dépression de Hateg; 3) la partie supé-
rieure contenant des charbons de I'horizon pyroclastique de la partie est
de la dépression Rusca Montand. Ces formations appartiennent an Maes-
trichtien, qui dans cette région de la Roumanie présentent un faciés conti-
nental avec des dépdts détritiques rouges, des roches volcanoclastiques
(plus fréquentes vers 'ouest) et des charbons. Les gastropodes découverts
confirment 1’Age maestrichtien supérieur de la formation de Ciula.

Le contenu palynologique du Maestrichtien continental du sud-
ouest de la Roumanie peut étrecorrélé avec celui du Maestrichtien des
Monts Bakony de la Hongrie et avec celui du Maestrichtien supérieur de
’Allemagne de I'Est. Les traits communs palynologiques existent aussi
avec la partie inférieure des couches de Stryi supérieures de l'unité de
Skolle des Carpates Orientales et avec le Maestrichtien de la Provence —
— France et du nord-est de 1'Espagne.

Les réconstitutions paléogéographies qui peuvent étre faites par
Uintermédiaire de ces formations continentales — résultat de l'activité
des paléofleuves qui devaient charrier du matériel détritique et végétal
qui s’accumulait dans les tourbiéres, les manifestations volcaniques, les
lacs et les dinosauriens qui vivaient aux voisinage — donnent du paysage
a ’époque une image particuliére.
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THE BLACK SHALES FORMATION OF THE EAST CARPATHIANS,
LITHO-BIOSTRATIGRAPHY AND OIL POTENTIAL?!

BY

NICOLAE BALTES 2, EMANUEL ANTONLSCU 3, DAN GRIGORESCU 4,
GRIGORE ALEXANDRESCU 3, MIHAI MICU *

The Lower Crefaceous deposits of the External Flysch Zone of the
Hast Carpathians (Audia, Tarciu and Marginal Folds Units) developed
in a peculiar lithofacies, generally known as the Black Shales Formation
(BSF) with different names for the various units (Audia Beds, Sirata Beds,
Streiu Beds) where this formation has several distinet lithofacial features,
previously mentioned by Filipescu et al. (1952), Dumitrescu
(1952), Bancild (1955), Mirdutd, Mirautd, (1964), ete.

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

The age of the BSF was established by several assemblages or
isolated specimens of ammonites, belemnites, inocerams, foraminifera,
ete. (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 & n-
dulescu (in Dumitrescu et al, 1971 — unpublished) established
the presence of the Turonian in the upper part of the Streiu Beds.

Recently, very detailed palynological studies (Baltes, 1977 and
unpublished; Antonescu et al, 1978; Antonescu et al, in
press) carried out in the whole BSF area enriched ifs paleontological
content and established several characteristic associations for each litho-
stratigraphic subdivision (Table 2).

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.

3 [nstitute of Geology and Geophysies, str. Caransebes 1, 78344 Bucharest, Romania.

4 University of Bucharest, Bd. Bélcescu 1, Romania,
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3 BLACK SHALES FORMATION OF EAST CARPATHIANS 81

TABLE 2
Palyno-siratigraphical Zonalion of the Black Shales Formation

Chrono- and Palyno-stratigraphic subdivisions
Phytostrati- Marginal Folds Unit
graphy Audia Unit | Tarciiu Unit R z
Bistrita Half-window | Vrancea Half-window
™ " v
2 'g £ | VII Ovoidinium verrucosum and Pseudoceratium
S % g dettmannae assemblage
2= 3 : s : : "
= @ £ | VI Litosphaeridium siphoniphorum, Carpodinium
| 5 5] : p p P
£ § 3 _ obliguicostatum, Hexagonifera chlamidata and Stephodinium coro-
(SR = natum assemblage

V' Chlamidophorella nyei, Cribroperidinium orthoceras,
Astrocysta cretacea and Ovoidinium scabrosum assemblage

Iydienes and
calcareous concretions

IV Prilixosphaeridium deirense, Cribroperidinium sepimentum and
Aptea polymorpha assemblage

Middle member wilh

Dingodinium albertii

Druggidium deflandrei
and Meiourogonyaulax a8
stoveri assemblage

Broomea exigua and Pse-
udoceratium pelliferum II
assemblage

Upper Valanginian — Lower Vraconian (Lowermost part)
Black Shales (= Audia Beds)

Muderongla tetracantha
and Kleithriasphaeridium| I
fasciatum assemblage

Lower member with sideritic rocks

I — VII Number of the assemblages

Lithostratigraphy. Except for the Streiu Beds present only in the
Vrances 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, a8 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. BALTES et al. 4

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

The BSF of the Tarciu Unit generally shows the same lithofacies
as the Audia Unit, the main differences chiefly consisting in the thinning
tendency, especially southwards, of the glauconitic sandstones member
(Sinduleseun & Jana Sadandulescu, 1964), locally replaced
by quartzitic sandstones with calcareous cement (Biancild, 1955).

The Sirata Beds, outcropping in the Bistrita Half-Window (Margi-
nal Folds Unit), have also been subdivided into three members (Mir &-
utdh & Elena Mirdut#, 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
sandstones, consists of sandy, organogencus 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 Streiu 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 sandstones. Rather
rrequent, beds or lenses of sideritic marly-limestones and thin conglome-
fates with greenschists elements of a Dobrogean type are also present.

Palynological assemblages. 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). Towards the 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, IIT) and in only one place — the Marginal
Folds Unit in the Bistrita 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.

1. The Muderongia tetrachanta and Kleithriasphaeridium fasciatum
Association (2 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. Secuiese, Chirus and Zagonul Mic streams,
south of Covasna). The insertion of this association in the Upper Valan-
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a 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 exrigua and Pseudoceratium peliferum Association
(Middle-Upper Hauterivian). It has been revealed in the Audia Unit (the
Moldova Valley, at Moldova Sulita, then the Corliteni-Cimpulung Moldo-
venesc Stream, the Suha Valley, Petriceni, Chirug and Zagonul 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 Dingodiniwm albertii, Meiourogonyaulax stoveri and Drug-
gidium deflandrei Association (Upper Barremian ). It has been located in
the Audia Unit (the Demiicusa-Moldovita Valley and the Corliteni-Cimpu-
lung Moldovenesc stream), and in the Marginal Folds Unit (the Bistrita
Half-Window) in the Hor#icioara Valley. The association is characterized
by acmezone genera and species occurrence in the Upper Barremian.
This association, prevailing in phytoplankton, extends over quite
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 Prolizophaeridium deirense, Cribroperidinium sepimentum
and Aplea polymorpha Association (Aptian). It has been dsclosed in all
three structural units. In the Audia Unit it occurs in the northern part
(the Demicusa-Moldovita Valley, the Paltin Stream, the Sadova Stream,
the Suha Micd and Suba Mare streams and the Ostra Valley) and in the
southern part (the Pipduf and Delteg valleys near Zagon, the Bota and
Crasna-Buziu valleys). Within the Tarciu Unit, it has been also discover-
ed at Stulpicani-Suha Bucovineani and Plotonita. It has equally been
crossed by certain drillings (Ata-Brates, Ojdula, Comandiu, Bisca-
Cernat and Biile Siriu). In the Putna-Vrancea Half-Window, the asso-
ciation has been encountered on the Strei, Oiresu streams, a.5.0.

It is necessary to stress that this association has alzo been identified
in the Bistrita Half-Window, at the top of the lower member with sideritic
rocks, namely on the Hordicioara 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 Chlamidophorelle nyei, Cribroperidinium orthoceras, Astro-
cysta cretacea and Owvoidinium scabrosum Association (Lower- Middle
Albien ). It has been encountered in the same places as the previous (IV).
Moreover, it also occurs in the Audia Valley, the Bicaz Valley, the Zabri-
tdu — Buzidn Valley and in the Bisca-Cernat well (the Tarciu Unit), as
well as in the Cuejdiu and Sirata valleys around Piatra Neamt (the Mar-
ginal Folds Unit). Taking into account the larger stratigraphic distribution
of the index species of the association, it i3 possible for its lower part to
include, partly, the Upper Aptian.

VI. The Litosphaeridivm siphoniphorum, Carpodinium obliquicosta-
tum, Hexagonifera chlamidate and Stephodinium coronatum Associalion
(Upper Albian ). It has been encountered at the uppermost middle member

7~ W g o st ] R iyt
_I L_ Institutul Geologic al Romaniei

IGR



84 N. BALTES et al. 6

(with cherts and caleareous concretions) in all structural units. It has
been equally identified in the upper member, in the following places : the
Corliteni — Cimpulung Moldovenesc Stream in the Audia Unit, the Migu-
ricea- Gitinesti Valley (the Tarcéiu Unit)) and the Cuejdiu Valley (the Mar-
ginal Folds Unit), as well as in certain boreholes, such as Bisca cu Cale,
ete. (the Tarciu 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).

VIL. The Ovoidinium wverrucosum 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 Miguricea-Giinesti Valley — the Tarcidu Unit and the Corlifeni
Stream—the jAudia 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 componence 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 Dimbovicioara Tunnel) and to the lower
part of the Brasov marls, The Associations III and IV correlate to those
in the upper part of the Comarnic Beds in the Ceahliu Unit, the Barre-
mian limestones in the Dimbovicioara Tunnel, the upper part of the Bra-
sov Marls the lower part of the Svinita 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 Bistrita, Bicaz and Trotus 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 basinal evolution. The East Carpathians BSF
represents a Flysch Formation deposited in a sedimentary basin in which
reducing (euxinic and subeuxinic) 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 informal 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.

N\ : : 1 . - A .
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i BLACK SHALES FORMATION OF EAST CARPATHIANS 85

During the deposition of this subformation, two sedimentogenetic stages
can be distingushed : the ‘“vacuity stage', generally characterizing the
lower member, and the “shaly flysch”, corresponding to the median mem-
ber with cherts of the BSF. The ‘“vacuity stage’ is characterized by typic-
al turbiditic sequences, represented by subgraywackes and bioclastic
sandstones alternating 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, molluses, spon-
ges, red and green algae), thus deriving from a shelf zone and being mixed
autochthonous hioclasts (crinoids, benthic forams, ete.). The latter 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 Tarciu units (Grigorescu &
Alexandrescu, 1977).

The ““shaly flysch stage is characterized by a greater stratonomic
and lithostratigraphic uniformity. Euxinic conditions prevail here, sub-
euxinic episodes being known only in the lower 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 consequence
of the Mesocretaceous tectogenic phase, some intrageosynclinal cordil-
leras were formed, furnishing ‘“exotic’” rocks such as granodiorites with
biotite, porphyric diorites, microdiorites, etc. (Filipescu & Ale-
xandrescu, 1962; Grigorescu & Anastasiu,1976).

Paleocurrent measurements (Dumitriu & Dumitriu,
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 “internal” 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 oligomictic,
of a quartzarenite type (more than 95 9%, of epiclasts are represented by
quartz and metaquartzite grains) ; fine fraction (less than 0.2 mm in dia-
meter) is 709, 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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86 N. BALTES et al. 2

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. During the sedimentation of the upper subformation
in the Audia and Tareiu Units, in the Marginal Folds Unit sandy-lime-
stones with cherts accumulated in the Bistrita Half-Window area, while

TABLE 3

(il potenlial of the Black Shales Formation

| 1
Microvegetal substance analysis e
possibly generated
’Lhrono-' and - Ro | FI(UV) IT(%H oD 011.
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Legend . :
v = green; ¢ = yellow; p = orange; m = matly; s = brightly; nm = nannomicrons;
OMI = organic metamorphism index; Ro = vitrinite reflectance; FI(UV) = Fluorescence (ultra-
violet) T = Transglucency; OD = organic dyagenesis; F = Phytoplanktogenous; X = Xyloge~
nous; A = amorphogenous; S = Sporegenous; * = after Espitalie et al. (1977)

4 \l Institutul Geologic al Romaniei
IGR



9 BLACK SHALES FORMATION OF EAST CARPATHIANS 87

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

Qil potential. The following conclusions were reached through an
original investigation methodology of the oil potential (Baltes,
1973) : The BSK metamorphism generally displays different values het-
ween 2.5 — 4.1 for the lower member with sideritic rocks and lesser values
tor 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 materials. The lower member with sideritic rocks displays
all the oil source-rock features,while the hydrocarbons possibly generated
by it could belong to heavy oil or thermic methane. The uppermost lower
member with gideritic rocks, together with the shaly member with lydites
{cherts), are affected by a strong metamorphism, including values
between 3.8 — 4.1. Their petroligenous potential is limited to heavy oil
and to restricted thermic methane amounts. The uppermost BSF, i.e.
the upper member with glanconitic sandstone, has a lower metamorphism,
its values varying between 0.8 — 2.1, unable to generate hydrocarbons.
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REFLEXIONS SUR LES CALPIONELLES REMANIEES
DANS LE CRETACE SUPERIEUR DE L'UNITE DES PLIS
MARGINAUX (CARPATHES ORIENTALES, ROUMANIE)?

PAR
MICHEL DURAND-DELGA 3 MIHAI MICU @

La surprenante présence de Calpionelles, essentiellement emprun-
tées au Tithonigue terminal-Berriasien inférieur dans des sédiments du
Crétacé supérieur appartenant a la zone la plus externe du flysch des
Carpathes roumaines (‘‘unité des plis marginaux”) pose divers problémes,
d’ordre sédimentologique, structural et paléogéographique Nous allons
tenter d'y répondre.

I. Situation géologique

Dans les demi-fenétres de Vrancea et de Bistrita, les couches de
Lepsa représentent le faciés le plus externe du Sénonien des Carpathes
orientales. Placées dans le Turonien par Dumitrescu (1958) ou
dans le Turonien-Sénonien inférieur par Mirduté et Mirdut s
(1964), leur dge sénonien, voire paléocéne inférieur — an moins dans la
région de Vrancea — a été prouvé par une riche mierofaune (S& n d u-
lescu In Dumitrescu etal, 1970, 1971) associée a de nombreux
restes d'Inocérames, grands Foraminiféres, Bryozoaires, Algues calcaires
ete. Ultérieurement Micu (1973) a signalé la présence d'un microfaciés
a4 Pithonella ovalis & la partie inférienre de ces Couches de Lepsa, en
concluant que celles-ci comportent également du Turonien supérieur,
dans la demi-fenétre de Bistrita.

Situées au-dessus des Couches de Tisaru supérieures dans la demi-
fenétre de Vrancea et reposant sur les Argiles bariolées (Vraconien-Turo-
nien) dans la demi-fenétre de Bistrita, les Couches de Lepsa sont surmon-
tées respectivernent par les Couches de Casin (Paléocéne) dans la région
de Vrancea et par les Couches de Runcu dans la région de Bistrita. Récem-

1 Note présentée au 12éme Congrés de 1’Association Géologique Carpatho-Balkanique
~8 — 13 septembre 1981, Bucarest, Roumanie.

2 Université Paul Sabatier, Laboratoire de Géologic Méditerranéenne, 38, rue des Trente-
‘Six Ponts, 31400, Toulouse, France.

3 Institut de Géologie et Géophysique, str. Caransebes 1, 78344 Bucarest, Roumanie.
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ment Micu (1977), en s'appuyant sur des arguments micropaléont-olo—-
giques, a démontré 'ige pa,leocene des Concrlomemt:, de Horaicioara,
considérés auparavant (Mirdutd, Mird u‘[ d, 1964) comme apparte-

nant au Sénonien. Ces conglomérats constituent en realité une paul(‘u-
larité locale de la partie inférieure des Couches de Runeu ; ils représentent
ainsi le parfait équivalent des Conglomérats de Piatra Streiului qui rempla-
cent localement, sur le flane est “de Panticlinal de Strein dans la région
de Vrancea, les {,‘ouches de Casin inférieures (Dumitrescu, 1952; 1%‘3).

La lithologie des Couches de Lepsa, assez monotone, est représentée
par une alternance plus ou moins rythmique de gres calcaires granoclassés,
souvent microconglomératiques a leur partie basalc de calcaires micri-
tigues en couches épaisses de 15 — 30 cm, contenant fréguemment des
chailles, et de marnes grises en couches ne dépasmnt pas quelgues centime-
tres. Parfois la couleur des marnes et des argiles est rouge ou gris-verdatre..
Vers le haut, les Couches de Lepsa présentent des passées plus marneuses,
dans lesquels sont intercalés plusieurs niveaux de bréches organogenes
a éléments verts de type dobrogéen.

La puissance des Couches de Le epsa varie de 200 4 3060 m. Dans le
cas de la demi-fenétre de Bistrita leur épaisseur est plus -:uffmllb & établir
a cause de nombreux accidents lectomque:, produits pendant le diapirisme
des Couches de Sirata (Crétacé inférieur) qui affleurent dans Paxe de
P’anticlinal de Horaita-Doamna.

II. Les Calpionelles des couches de Lepsa

Parmi les échantillons recueillis & la partie inférieure des Couches
de Lepsa de la région de Vrancea gquelques-uns ont révélé des Calpionelles.
Celles-ci se trouvent dans des micrites a tréguents petits quartz détritiques,
riches en spicules siliceux de Spongiaires, en Pithonelles, avec également
parfois des Radiolaires sphériques et des Gilimbélines. Dans quelques
cas, les sections de Calpionelles sont relativement fréquentes. La douzaine
d’exemplaires déterminables peuvent provenir d’un méme niveau primitif,
du Tithonique terminal-Berriasien inférieur, caractérisé par : Calpionella
alpina plus ou moins typique (espece dominante), Calpionella ex gr.
alpina (grande forme, relativement haute, ébauchant un passage a Calpio-
nella 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-tithoniques. D’autres échantillons
ont montré la présence de quelgues Ga?péouef?a alpina typiques et Gai’pio~
nella cf. alpina & petit collier, d’un dge imprécis, du Tithonigue supérieur
au Berriasien frane. Un calcaire gréseux riche en spicules de Spongiaires
et en Radiclaires a montré une section de ? Lorenzielle cf. hungarica,
espéce connue dans le Berriasien supérieur.

Les échantillons provenant des Couches de Lepsa de la demi-fenétre
de Bistrifa ont également fourni des exemplaires typiques de Calpionella
alpina et C?'assicotlm ia Sp., toujours associés & de nombreux spécimens de
Pithonella ovalis et Pithonella sphaerica, spicules de Spongiaires, Gumbé-
lines ete. Il faut noter le fait que dans les deux régions quelques échantil-
lons contiennent, a coté des Calpionelles, diverses espeéces de Globotruncana,
Rotalipora, Heterohelia ete.
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IIT. Le probléme du remaniement des Calpionelles

Le remaniement des Calpionelles est un phénomeéne relativement
commun si les assises qui les englobent, encore insufisamment indurées
et déposées sur des pentes instables, sont affectées de glissements sous-
marins entrainant une resédimentation. Cette situation est banale dans
le Néocomien marneux de la fosse vocontienne dans les Alpes francaises
externes (Beaudoin, 1977), dans le préflysch néocomien de la nappe
du dJebel Tisirene (Rif marocain septentrional, inédit) ou dans la zone
de Svinita dans les Carpathes méridionales (Rusu, 1970; A vram,
1976). Toutefois, dans ces divers cas le remaniement suit de trés pres
la sédimentation initiale, effectuée dans une région trés voisine, et les
microorganismes sont englobés dans de petits, galets, plus ou moins
““dissous” au sein du sédiment final.

Dans le cas des Couches de Lepsa, il s’agit au contraire d’une véri-
table érosion de couches déposées 50— 55 M.A. plus t6t, et théoriquement
séparées des Couches de Lepsa par une importante colonne sédimentaire.
On peut done soupgonner que ce remaniement traduit une phase tecto-
nique ayant amené— latéralement — des couches relativement aneciennes
a Dlaffleurement. Des exemples similaires sont connus en divers points
de I’Apennin et des Alpes méridionales : ainsi dans les Couches & Rota-
lipores des unités toscanes de la région de Livourne (Conti et Andri,
1966) cu dans le Cénomanien- Turonien & faciés flysch de la région du
lac de Varese (Reggiori, 1958). Mais, alors que dans ces exemples
la matrice calcaire se différenciait en général assez bhien de la micrite
plus sombre, remplissant les loricas des Calpionelles — chacune d’elles,
protégée par son remplissage, correspondant & un véritable microgalet —
dans le cas de Couches de Lepsa, sans exception, la micrite de U'intérieur
des loricasne peut pas étre différenciée, sous le microscope optique, du
ciment micritique sénonien : les assises remanides devaient done é&tre
ici particulierement tendres, évidemment marneuses et de milieu proba-
blement bathyal. Ces Calpionelles ont en effet des loricas de taille normale
et & test fin, telles qu’on en connait dans des faciés de haute mer et d’eaux
relativement froides.

11 faut noter que les Calpionelles n’ont pas pu étre remaniées “indi-
viduellement. Elles ont été primitivement englobées dans de petits
galets de micrites ou de marnes, puis progressivement dégagées de ceux-ci
Sans exception, on ne retrouve pas les contours de galets primitifs.

IV. Origine paléogéographique des niveaux i Calpionelles

Quant & la source des Calpionelles, nous pensons qu'une origine #
partir de 'avant-pays carpathique est la plus plausible en nous basant
sur les raisons suivantes :

a) Le matériel ayant cette origine externe, et au sein dugquel les
schistes verts de type dobrogéen représentent de loin la grande majorité,
se trouve @ tous les niveaux stratigraphiques dans le flysch externe des
Carpathes orientales. Assez souvent, dans les grés et méme dans les micri-
tes des Couches de Lepsa, on trouve des fragments anguleux de schistes
verts ayant des dimensions allant jusqu'a 4 — 5 em ou plus. Done une
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source externe active de détritus existait sans aucune doute durant le
dépot des Couches de Lepsa. En outre la présence, dans ces niveaux ou
dans leurs équivalents plus internes, de spécimens remaniés de Dinofla-
gellés ainsi que de spores et pollens paléozoiques, jurassiques et du Crétacé
mférieur (Antonescu in Sdndulescu et al, 1979) s’explique
facilement si ces restes provierment de ’extérienr des Carpathes, compte
tenu du fait que des depots de ces dges sont connus dans la couverture
de la plate-forme.

b) Une source interne (ouest) pour les Calpionelles remaniées nous
semble plus douteuse, d'une part parce que le “‘passage’ de tels débris
n’a pas été jusqu'a présent signalé dans les assises sénoniennes des nappes
plus internes, et d’autre part parce que durant le Crétacé supérieur la
“morphologie’’ en creux du sillon carpathique a di logiquement empécher
un transport de matériel provenant de ce coté.

¢) La présence de galets de micrite contenant des Calpionelles a
été signalée aussi dans les Conglomérats de Hordicioara d’age paléocene,
situés au-dessus des Couches de Lepsa (Micu, 1977, pl. IV) et aussi
dans les dépoOts détritiques grossiers paléoceénes de la nappe de Tarciu
(Alexandrescu, 1971). Sans exception, dans tous ces dépots les
schistes verts dobrogéens prédominent, montrant sans aucun doute l’origine
externe du matériel détritique. La présence des galets a Calpionelles s’ex-
plique d’'une maniére satistaisante car, dans le cas de ces conglomérats,
les galets n’ont pas eu la possibilité d’étre ‘‘débités’ en menus fragments
a cause de la grande vitesse de sédimentation.
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QUESTIONS

S. Gasiorowski. Remaniement possible des Calpionelles contenues dans les divers
calecaires dits de Stramberg.

Réponse ; Dans les galets de calcaires de type Stamberg englobés dans divers dépdts
conglomératiques plus jeunes que les Couches de Lepsa nous n’avons pas trouvé des Calpio-
nelles.
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BIOSTRATIGRAPHISCHE UND FAZIELLE MEREMALE
DER ,,GOSATFORMATION” IM APUSENI GEBIRGE!

VON
DENISA LUPU? MARCEL LUPU ®

Einleitung

Die, in den letzten Jahren durchgefiihrten Revidierungen an den
Alpinen Gosauschichten (Wiedmanmn, 1978; Herm et al.,, 1979,
u.a.) haben zu neuen Angaben zur Gliederung und Stratigraphie dieser
Schichtfolgen gedeutet, die zu Unterschiede im Vergleich zu der bis jetzt
bekannten Untergliederung gefithrt haben.

Innerhalb der ruménischen Karpaten stellt das Apuseni Gebirge
durch seine, hauptsdchlich im nérdlichen Teil, markannte vorgosauischen
Deckenbautektonik, ein Gebiet dar, wo die Gosauablagerungen typisch
entwickelt sind.

Die gegenwértige Arbeit nimmt sich vor, infolge einer kurzen
Analyse die biostratigraphischen Merkmale in Auwenschemhehkelt her-
vorzuheben und auf dieser Basis die Ahnlichkeiten und Unterschiede
mit der Ostalpinen-Gosan zu erdrtern.

Der Gosau-Begriif und die Biostratigraphie der ,,Gosau”-Ablagerungen
im Apuseni Gehirge

Der Gosau Begriff so wie er noch heute angenommen wird umfasst
zwei Blemente : der erste betrifft den transgresiven Charakter Uber einen
Untergrund dessen Deckenbau in der Vorgosau ischen Phase stadtfand
und der zweite betrifft den Schelf Ofters litoralen Charakter der Ablage-
rungen, die durch Rudistenkallke, Inoceramen und Ammonitenmergel,
manchmal kohlenfithrende Ablagerungen, gekennzeichnet sind.

In dem nordlichen Apuseni Gebirge sind beide die oben erwidhnten
Merkmale vorhanden, in den siidlichen Apuseniden gibt es aber keine
Deutungen iiber eine borgosauische Deckentektonik, obwohl auch dort
,sGosauablagerungen’ anwesend sind.

1 Vorgetragen am 12, Kongress der Karpato-Balkanischen Geologischen Assoziation,
8 — 13 September, 1981, Bukarest, Ruminien.
2 Institut filr Geologie u. Geophysik, str. Caransebes 1, 78344 Bukarest, Ruminien.
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Hauptsichlich 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 MOglichkeit eines Uber-
blicks iiber die stratigraphische Gliederung sowohl wie die Gesammten-
twicklung der Senon-Ablagerungen.

Im nordlichen Apuseni-Gebirge stellt das Rosia — Becken ein
giinstiges Gebiet dar, fiir das vergleichende stratigraphische Studium der
Senonablagerungen die hier sowohl mergelige wie auch kalkige Rudis-
tenfithrende Fazien mit denen die sich verzahnen bieten. Die mergelige
TFazies liefert von unten nach oben Marginotruncana angusticarinate
lapparenti Gandolfi, G. lapparenti Gandolfi wie auch Gaudry-
ceras mite (Hauer) die ein Coniac-Alter nachweisen, dan Inoceramus
(Cordiceramus ) miilleri recklingensis Seit z., I. (Cord.). sp. ex gr. I.
miillleriPetrascheck,I. (Cord.) sp. exgr. L. platycephalus Sorn ay,
I. (Cord. ) bueltenensis S eit z, I. (Cord.) sp. ex gr. I. miilleri recklingensis
Seitz, I. (Cord.)sp. ex gr.I. alpinus Tsagareli, I. (Selenoceramus)
selenae Seitz, I. (Trochoceramus) cf. monticuli Fugg &K ostn,
1. (Endocostea ) ct. barabini (M or t.), I. (Platyceramus ) Cycloides n. sp.
die dem Santon entsprechen.

In was die mit der erwihnten mergeligen Abfolge sich verzahnenden
Rudistenkalk-Abfolge, betrifft, hier wurden drei Rudisten Assoziationen
identifiziert (Lupu, 1976); die erste die aus Vaccinites gosaviensis
S o n v., Hippurites sarthacensis peroniD ouvill é, H. praecessor D ouv.,
H. Matheroni Douv., H. colliciatus W o o d w., Gorianovicia. paronai
(Wiontzek), Lapeirouseia zitteli D ouv., L. pervinquierer (T ou-
¢ as), Sauvagesia tehnicostata P ols a k, Sphaerulites boreaur Touc a s,
Praeradiolites caderensis T oucas, P. toucasianus (4’ Or b.), P. sinua-
tus (A Orb.), P. fissicostatus (d * O r b.), Biradiolites alatus n.sp., B. bi-
plicatus n. sp., Plagioptychus paradozus M atheron die auf ein Santon
Alter hinweisen ; eine zweite Assoziation die aus Vaccinites sulcatus D e fr.,
Hippurites colliciatus W oo dw., H. mabressinensis F utt., Radiolites
subquamosus T oucas, R. gastaldianus P iron a, Neoradiolites mathe-
roni (T o uc as), Radiolites aurigerensis M un.-Chalm., E.squamosus
Toucas die auf ein ungefihr ober Santon-unter Campan hinweist und
eine dritte Assoziation : Vaccinites sulecatus D efr., V. oppeli Douv,
V. vredenburgi KX i hn, V. archiaci M un.-C h alm., Radiolites subsqua-
mosus Toucas, Praeradiolites soubtoucasi T oucas, Klinghardiites
musculosus (K 1in gh.), 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 suleatus D ouv., V. gosaviensis Douv., V. oppeli sanioniensis
K iihn, V. cornuvaccinum gaudryi Munier-Chalmas, V. gosaviensis
acicwlaris Lupu, Hippurites praecessor D ounuvillé, Praeradiolites
caderensis Toucas, Plagioptychus toucast Matheron, P. maestrei
nov., sp., P. paradoxus M atheron, P. borodense L up u, das Santon
Alter besitzt, und das zweite; Vaccinites sulcatus D e fr., V. inaequicos-
tatus Minst., V. archices Mun-Chalm., V. oppeli Douv., V. vre-
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denburgi K i hn, Praeradiolites aristidis (M un.-C h alm.), Bournonia
aff. africana D ouv. 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 (Schlumberger), Lepidorbitoides minor (Schlum -
berger), Simplorbites gensacicus (Lieymeire), Siderolites sp. deren
Obercampan-Untermaastricht Alter bekannt ist.

Ein Aquivalent des dritten Rudisten-Niveaus befindet sich am
oberen Teil einer Senonabfolge im Remefi Becken wo es durch Exemplare
von Pseudopolyconites vertreten ist. Das stratigraphische Niveau wo
sich diese Rudisten befinden wurde als Untermaastricht bezeichnet,
geméass den Angaben aus der Jugoslavischen Litteratur (Milovano -
vi¢, 1960), sowie infolge neuer Daten welche im Horehronie 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), Reehakina sp., Miliammina sp.,
ein Obercampan-Unter Maastricht Alter beweisen.

Im siidlichen 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 Teil der Stid-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 am unteren
Teil von Plagioptychus arnaudi D ouv. und Reesideoceras sp. die als
Coniacien vertretend bezeichnet werden kénnen. Die entsprechenden
Rudistenkalkriffe besitzen Hippurites-socialis D ouv., Vaccinites oppeli feli-
xt Kihn., V. giganteus d " Hombr. Firm ., H. praerenensis Touc.

Die Schichten mit I'noceramus miiller: recklingensis S e it z, Bacu-
lites aff. asper M arton besitzen keine entsprechenden Rudistenriffe
im Drocea-Gebirge.

Die Gosautransgression weist in den siidlichen Apuseniden einen
diachronen Charakter indem sie den Zentral-nordlichen Teil des Gebietes
im Ober-Santon-Campan erreicht. Manchmal lagern hier direkt am
Krystallinen Untergrund Rudistenriffe mit Hippurites nabresinensis
Futt, V. oppeli Douv., Lapeirouseia pervinqueret (Toucas),
Sphaerulites boreaui T oucas, Sphaerulites sp., Radiolites sp. die als
ungefahr der Santon/Campan Wende entsprechen nach dem in den darii-
ber lagernden Mergel Inoceramus balticus B o ehmn, i. ex gr. monticuli
Fug. a Kastn. gefunden worden sind, und welche ein Campan-Alter
bezeichnen.

Im norddstlichen Teil des siidlichen Apuseni Gebietes lagert am
Krystallinen Untergrund ein Kalk-Niveau das folgende Arten enthéilt:
Vaccinites gosaviensis Douv., V. sulcatus D efr., 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 geférdert. Das
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dariiber lagernde zweite Rudistenkalk-Niveau besitzt Vaccinites oppelt
S ou v., Hippurites heberti M un.- C h alm., V. inoequicosiatus Munst.,.
V. cornuvaccinum B r o n n., V. archiaci M un.-C h a1 m., Die zwei Rudis-
tenkalkriffe wurden als Santon und Untercampan bezeichnet. :
Gegensétzlich zum nordlichen Apuseni-Gebirge erscheinen in den
stidlichen Apuseniden keine Rudistenkalke im unteren Maastricht, Zugleich:
weist die Gesamtenwicklung in den zwei Gebieten wesentliche Unter-
schiede, indem in den nordlichen Apuseniden die Senon ausschliesslich
in ,,Gosau-Fazies’’ entwickelt ist, wihrend im siidlichen Apuseni-Gebirge-
die Gosaufazies im inneren des Sedimentationsbecken zu Flysch iibergeht
und am oberen Teil, Campan-Maastricht, von Flysch bedekt wird.

Einige Bemerkungen iiber die Rudisteniauna

Infolge des Studiums der ziemlich reichen Rudistenfauna des Apusent
-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 feliz nicht nur im Coniacien
bekannt sondern auch im Santon, aber, im allgemeinen, sind die Assozia-
tionen verschieden. Wahrend des Ober-Santons — Unter Campans wird
die reiche Anzahl der Exemplare durch eine Verreicherung der Arten
erginzt, hauptsichlich in was die Gattung Hippurites betriift. Eine
reichliche Entwicklung weisen auch die Arten der Gattung Radiolites
und einigermassen auch diejenigen der Capriniden.

Die Am Ende Campan-Untermaastricht erscheinenden Rudisten,
obwohl sie nicht in grosser Anzahl sind besitzen die Grosse der in der
siidmediterranen-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 etwas grosseren Zeitspannen wie z.B.
Vaccinites oppeli D o u v., dessen Unterart V. oppeli felizi K it h n sowollx
in Coniac wie in Untersanton erscheint, V. oppeli santoniensis K i hn
im Santon erscheint und V. oppeli oppeli in Campan typisch ist. Arten
wie Vaccinites sulcatus, V. gosaviensis D ouv., H. colliciatus Wood w.,
V. cornuvaccinum B r o n n, erscheinen sowohl in Santon wie im Campan.
Dafiir erscheinen andere Arten stratigraphisch begrenzt wie z.B.: V. Gi-
ganteus PHombre Firmas firConiac, Vaccinates chaperi D o uv.,
fiir Santon, V. boehmt fiir Campan.

In mehreren Abfolgen wurde der stratigraphische Wert der Rudis-
tenfauna mit anderen Faunen oder mit Mikrofaunen iiberpriift.

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

Wenn man die Rudistenfauna der Apuseni-Gebirges als allgemeines:
in Betracht nimmt, sind die folgenden Beobachtungen moglich :

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

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

Aus dem Maastricht der Ostalpen ist bisher nur ein Exemplar von
Jouffia (Lupu, 1977) aus Wittersdorf, in kdrnthen bekannt. Vom
selben Ort ist auch ein Exemplar von Neoradiolites, der yon Dr.P . Beck
Mannagetta zur Bearbeitung Ubergeben wurde, bestimmt worden.

In manchen Fillen lisst sich eine Migration bemerkbar machen,
wie der Fall von H. 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 auch die Heterochronie der Gattung Pseudo-
polyconites Milovanovié die in Jugoslavien fir ihren stratigra-
phischen Wert in mittel und Obermaastricht bekannt ist, und welche
in den slowakischen Karpaten im Obercampan (L upu, 1976) und im
Apuseni-Gebirge im Obercampan-Untermaastricht erscheint (Lupu,
1976). Dadurch konnte man eine interesante Folgerung erreichen das
in diesem Fall die Migration eine in Richtung sudwérts war.

Schlusshemerkungen

Tm allgemeinen kann die ,,Gosau’-artige Schichtfolge des Apuseni-
Gebirges hauptsichlich im nordlichen Teil als eine typische bezeichnet
werden. In der Gesamtentwicklung der Schichtfolge kdnnen, in den nord-
lichen Apuseniden ingressive ,,Momente’’ im Obersanton-Untercampan
und im Untermaastricht unterschieden werden. '

Die Anzahl der Rudistenarten ist im Apuseni-Gebirge grosser als
in den Ostalpen infolge eines ausgeprdgten mediterranen Einflusses.
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QUESTIONS

A, Pol3ak. 1. Y-a-t-il d'autres faciés du Crétacé supérieur dans les Monts Apusen
(par exemple, flysch) ? Peut-on parler d’une relation entre ces faciés?

2. Quelle est la forme la plus fréquente des formations & Rudistes (biostromes, bioshermes
ou barriére-récifs)?

3. Je voudrais accentuer que le méme développement du Crétacé supérieur et la méme
faune des Rudistes ont été observés dans la région de Bosnie septentrionale et dans la région entre
Zagreb et Fruska gora, c’est-a-dire dans une zone entre la plate-forme Adriatique (Dinarides
externes) et la plate-forme pannenienne (ou “Tisia” d’aprés Kovacs ). Une partie de cette
zone se prolonge le plus vraisemblablement vers les Monts Apuseni.

Réponse : Qui, le “Gosau” des Monts Apuseni du Sud est recouvert par des dépbts de
type flysch d’age campanien supérieur-maestrichtien. On a aussi des données d’ou il résulte
que le flysch remplace & Vintérieur du bassin le “Gosan®. Dans les Monts Apuseni du Nord,
e “Gosau” est recouvert d'une série hémipélagique, parfois flyschoide.

2. Plus fréquentes sont les biostromes. Le plus typique bioherme est celui de Valea Neagri
— Monts Apuseni du Nord.



APERQU SUR LA FAUNE DES ECHINIDES DAXNS LA REGION
CARPATHO-BALKANIQUE EN YOUGOSLAVIE!

PAR

JOVANKA MITROVIC-PETROVIG 2

La région des Carpatho-Balkanides yougoslaves coincide avec la
frontiére de la Serbie de I'Est.

La faune des échinides la plus ancienne de la Serbie de 1'Hst est
liée an Jurassique moyen, la plus riche est celle du Crétacé inférieur, un
peu moins riche est celle du Crétacé supérieur pendant que dans le Paléo-
géne elle n’existe point et dans les sédiments néogénes (miocénes) elle
est anssi assez pauvre.

Toutes les espéces des échinides du Jurassique moyen (jusqu’a
présent on n'en a déterminé que 5) proviennent d'une meéme localité,
2 savoir la localité de Staro Selo (entre la ville de KnjaZevac et 1a frontiére
bulgare) et toutes témoignent du Bathonien (fig. 1).

Tous les étages du Crétacé inférieur abondent en faune des échinides ;
certaines especes “Sont lides strictement aux étages déterminés, d’autres
4 deux ou a plusieurs étages.

On a déterminé 4 especes du Valanginien, 11 du Valanginien-Haute-
rivien ou Néocomien, 11 especes del’Hauterivien, 10 espéces du Barrémien,
10 especes du Barrémien-Aptien, 10 especes de ’Aptien, 10 especes de
I’Urgonien et une seule espece de 1’Albien.

On n’a pas observé jusqu’a présent des espéces cénomaniennes au
cadre du Crétacé supérieur en Serbie de I’Est. Une seule espéce est liée au
Turonien. On connait 7 espéces du Sénonien et dans la plupart des cas il
s’agit du Maestrichtien.

La faune compléte des échinides du Néogéne appartient au Miocéne
moyen et provient de deux localités : celle des environs de quubac (8
especes) et 'autre de Despotovac (3 especes) (fig. 2). |

On connait jusqu’a présent 81 espéces en Serbie de IEst, dont 34
appartiennent aux échinides réguliers, y compris les especes détermmées
uniquement sur la base des pigquants et 47 irréguliers. Tous les échlmdes
réguliers ont ’dge crétacé inférieur.

1 Note présentée au 12¢éme Congrés de I'Association Géologique Carpatho-Balkanique,
8 — 13 septembre 1981, Bucarest, Roumanie.
2 Faculté de mines et géologie, Kameni¢ka, 6, 11000 Beograd, Yougoslavie.
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Fig. 1. — Carte de la Serbie orientale avec Pindication des localités
fossiliféres.
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- Txaminée en totalité, la faune a une.grande importance biostrati-
graphique et paléoécologique. En méme temps les échinides réguliers sont
au point de vue stratigraphique assez indifférents, d’ou leur importance
biostratigraphique est sensiblement moindre par rapport aux échinides

irréguliers. Pour les interprétations paléoécologiques, pourtant, tous les
deux groupes ont une méme valeur.

- ! [ I \

; i |

o 0 : |
Fe Joronien /‘:\N )
\ /

Fig. 2. — Le nombre des espéces dans le cadre de certains étages
du Jurassique, du Crétacé et du Miocéne en Serbie de I'Est.

Dans mes travaux précédents, j’ai déja donné les listes des especes
et des associations les plus typiques pour chaque étage du Crétacé infé-
rieur et supérieur et du Miocéne (Mitrovié-Petrovié 1966,
1972, 1976, 1977); cette fois-ci je ne donnerai qu'un apercu des espéces
les plus importantes au point de vue biostratigraphique.

Cette fois-ci je veux indiquer les cas ou les échinides ont joué le
role décisif pour la détermination de I’4dge des sédiments dans certaines
localités de la Serbie de I'Est.

Le genre Clypeus est lié exclusivement aux sédiments jurassiques.

11 apparait en Bajocien, il atteint sa culmination en Bathonien et en Cal-

lovien, en Oxfordien il devient trés rare (dans chacun de ces étages on ne

connait qu'une espéce du genre Clypeus) et il n’y en a aucune trace en
Kimméridgien at en Tithonique.

- Cette, petite expension verticale d’une part et les caractéristiques

morphologiques spécifiques de I'autre part, qui rendent possible la déter-

mination générique d’aprés un seul fragment, lui donnent le statut d'un
fossile trés caractéristique et important.

W/ )
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Tableau synoptique des espéces les plus importantes au point de vue biostratigraphique

. Miocéne Scutella subrotundata L.am., S§. vindobonensis Lbe.,
moyen Amphiope bioculata D esm., Schizaster desori Wr.,
Brissopsis genei [Sism./Des.

Sénonien Echinocorys ovatus Lam., Clypeolampas evatus d’'Orb.
Gueltaria angladoi Gauth.

Turonien Hemiaster sannio Lamb.

Albjen Discoidea conica Des.

Urgonien Holectypus macropygus D es., Salenia grasi Cott.,
Codechinus rolundus Des.

Aptien Codechinus rotundus D es.

Barrémien Heteraster oblongus d’Orb.

Hauterivien Toxaster retusus L.am.

Valanginien Cidaris pretiosa D es., C. pustulosa Gras., Maognosia lens Des.

Jur.moyen Clypeus sinantus L eske, Cl. boblayei Mich., Cl. miilleri Wrig.,
Bathomien Cl.davosianus Cott.

C’est ainsi, sur la base de cing especes de ce genre, Clypeus maillers
Wr. Cl. davosianus C ot t., Cl. sinantus Lesk e, Cl. boblayei Mich %,
et Ol. ploti Klein, qu'on a déterminé 1’Age des sédiments & Staro
Selo, (Bathonien), tandis que d’aprés tous les devanciers ils étaient indi-
qués comme jurassique moyen ou bajocien-bathonien sans possibilité
d’une analyse plus précise (Sikoselk, 1952).

Dans le cadre du Crétacé inférieur, en étudiant les échinides de
Suva planina on a constaté que les sédiments antérieurement traités
comme hauteriviens (Petkovié, 1930) étaient d'un dge plus jeune,
barrémien-aptien, quoiqu’il y ait des espéces qui proviennent de 1’Hauteri-
vien. C'est le genre Toxaster qui a joué ici le role décisif avee plusieurs
espéces et qui est découvert dans notre pays pour le premiere fois il y
a 'quelques années sur les terrains de Suva planina.

Le genre Hchinocorys a joué un role trés important au Crétacé supé-
rieur. Il apparait en Turonien et disparait en Paléocéne. L’espéce la
plus connue et la plus répandue de ce genre est Echinocorys ovata Leske.
Elle indique toujours le Campanien, c’est pourquoi sa présence fréquente
en Serbie de I'Est est treés importante parce que 1’dge des sédiments
d’ou elle provient, sur la base de I'autre macrofaune, est traité plus large-
ment (comme sénonien) ou bien 1'Age est déterminé pour la premiere
fois sur la base de la macrofaune (le village Strbac dans le synclinal Tupiz-
nica-KnjaZzevac— Jankitevié et Mitrovié, 1973).

La faune des échinides du Miocéne moyen de la Serbie de 1'Est n’a
pas une confribution importante pour les recherches biostratigraphiques,
parce qu’on a trouvé la faune des mollusques beaucoup plus riche dans
les localités d’ou elle provient. . :

.-". N\ = 3 |
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Sauf quelques caractéristiques paléoécologiques communes, on a
remarqué que les conditions et le mode de vie des échinides sont totale-
ment différents d’une époque géologique 3 d’autre.

Les especes jurassiques sont pen nombreuses et lides au fond sablenx
de la région néritique peu profonde.

On a fait I'analyse des caractéristiques morphologiques de nombreux
échinides crétacés et de la faune accompagnante ainsi que I’analyse des
sédiments d’ou la faune provenait et on a concly :

— Les échinides crétacés peuplaient surtout 1’ean peu profonde (la
zone littorale et néritique) tandis qu’ils étaient plus rares dans les eaux
plus profondes.

— Dans la région néritique ils peuplaient presque toutes les caté-
gories du fond de la mer : le fond rocheux (Cidaris, Acropeliis, Codechinus,
Psammechinus, Salenia, Codiopsis, Orthopsis, Magnosia ete.), les récife
(Salewia, Psammechinus ), les environs des réeifs (Holectypus Pyrina ),
le fond sableux (Holectypus, Pygaulus, Discoides ), le fond argileux (Epias-
ter, Towaster, Hemiaster ).

Parmi les habitants du fond rocheux et des récifs, certains repré-
sentants supportaient bien les battements forts de 1’ean (Cidaris, Code-
chinus, Psammechinus, Salenia ete.).-L’adaptation & ce mode de vie se
reflete soit dans le nombre augmenté des pieds ambulacraires sur la face
orale & Daide desquels ils s’attachaient étroitement aux roches (Code-
chinus, Psammechinus ), soit dans les carapaces basses et hémisphériques
qui ne surpassaient pas beaucoup la roche (Salenia ) soit dans les piquants
tres forts comme moyen de détense (Cidaris ). Les autres représentants
cherchaient ’ean calme pour leur existence et ¢’est pourquoi ils oceupaient
souvent les cavités et les crevasses sur les écueils saillants ou sur les réeifs
(Codiopsis, Orthopsis, Magnosia ). Ce qui caractérise ces genres se sonb
les hautes carapaces qui n’ont pas le nombre augmenté de pores ambula-
craires 'de la face orale.

Les habitants les plus fréquents du fond sableux sont : Holectypus,
Pygaulus, Discoidea etc. Ce sont les échinides irréguliers qui rampent
lentement sur le fond sableux ou ils 8’enfouient en partie,

Les genres Epiaster et Hemiaster sont les habitants des eaux plus
profondes et du fond argileux. Leur adaptation & ce mode de vie se refléte
sur les petites carapaces fragiles, le labrum bien développé, les ambulacres
oourts qui sont enfoncés profondément dans leurs carapaces et dans leg
fascioles bien dévelopées.

— Les échinides crétacés se trouvent le plus souvent en associa-
tion avec les Polipiers, les Brachiopodes, les Bivalves (spécialement avec
les Pachiodontes) et avec les Gastropodes. C’est une association typique
pour les eaux peu profondes qu’on rencontre dans presque toutes les
localités examinées. Ce n’est que rarement qu'on trouvait les échinides
avec les Ammonites et les Belemnites (par exemple dans les sédiments
valanginiens-hauteriviens de Stara planina).

— La température de I'eau au cours du Crétacé était assez élevée
urtout pendant la formation des récifs an Crétacé inférieur ainsi qu’an
Crétacé supérieur.

-"“\ . . - 1 = - D~ B i
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Les échinides miocénes de la Serbie de 'Est proviennent de deux
localités et leurs associations sont tout & fait différentes, par suite de
différents types des sédiments d’ou ils proviennent.

La faune de Golubac est plus riche (3 genres avec 8 especes). Le
genre Scutella prédomine avee 5 especes. Amphiope occupe la deuxieme
place avec deux espéces, tandis que le genre Echinolampas n’est représenté
que par une seule espéce. Il est inféressant qu'on n’a constaté aucune
espéce du genre Clypeaster qui est d’ailleurs tres fréquent dans les sédi-
ments duMiocéne moyen non seulement dans les autres régions de la Serbie
et de I'Yougoslavie, mais il est aussi un des genres prédominants dans le
Miocéne moyen de ’Europe tout entiére. On peut facilement expliquer
son absence par le caractére des sédiments. Dans les environs de Golubae
(village Vojilovo) la faune des échinides est trouvée dans les conglomérats,
tandis qu'on rencontre le Clypeaster le plus souvent sur les fonds sableux
et sur les récifs. i

Pour les genres Scutella et Amphiope sont caractéristiques les grandes
carapaces basses et les faces orales tout & fait plates. Les sillons ambula-
craires sur la face orale sont ramifiés ce qui indique un nombre augmenté
des pieds ambulacraires. Toutes ces caractéristiques morphologiques indi-
quent la vie dans Peau peu profonde et agitée. Les carapaces basses hémis-
phériques qui ne dépassent qu'a peine la surface des sédiments avaient
résisté plus facilement aux battements des vagues que les carapaces hautes.
Les surfaces basales plates et solides, le nombre augmenté des pores am-
bulacraires sur la face orale empéchaient le renversement des échinides
sous ’action des vagues. i

Sur 1a base de tout ce qui est dit on peut conclure que les sédiments
des environs de Golubac étaient formés dans la zone littorale dont la
profondeur ne dépaissait pas une dizaine de metres, et que l’agitation
de ’eau était forte. Mortensen (1948) et Cottreau (1913) sont
«d’une méme avis. D’aprées Mortensen les Scutellidae récents vivent
dans la zone de flux et de reflux, de fagon qu’elles peuvent restées sur le
sec pendant la marée. Elles préférent le fond sableux et couvrent ses
carapaces des grains de sable. Cottreau cite aussi que les genres
Secutella et Amphiope sont strictement littoraux et peuplent les plages avec
les différents élements détritiques : les conglomérats, les sables aux grains
petits et aux grains gros. Ici eau est trés agitée et ne dépasse pas 1a
profondeur de 5 — 6 m. :

En communauté avec les échinides on a trouvé une faune des mol-
Tusques néritiques trés riche.

L’association des échinides du Miocéne moyen de Despotovac a un
caractere tout & fait différent. On n’a déterminé que deux genres de cette
localité : Schizaster et Brissopsis (le premier avec deux espéces, le second
avec une seule). La faune provient des argiles gris-bleuatres. Schizaster
et Brissopsis appartiennent aux Spatangoida. Leurs carapaces sont pro-
portionnellement petites, minces, le labrum bien dévelopé, les ambulacres
trés raccourcis et enfoncés dans le test, les fascioles nombreuses et bien
développées.

Tout cela indique la vie sur le fond argileux ou ils s’enfoncaient
partiellement ou totalement et témoignent qu’ils sont limnivores (labrum
‘bien développé). L’eau était relativement calme (la présence des fascioles,
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les endroits ou s’attachaient les clavules dont le réle étaient de nettoyer
le test des différents grains et impuretés.) Chez les habitants des eaux
agitées les clavules ne sont pas nécessaires. Cette région était certainement
plus profonde que la région de Golubac, mais pas bathyale, étant donné
que dans les argiles avec des échinides on trouve les traces du charbon.

La faune compléte des échinides du Miocéne de la Serbie de 1'Est a
un caractere tropique-subtropique.

Sur les terrains de la Serbie de I'Est il n’y avait pas des possibilités
pour les recherches taphonomiques.

Conclusions. La faune des échinides des Carpatho-Balkanides yougo-
slaves est tres riche. On a déterminé jusqu’a présent 81 espéces (34
échinides réguliers et 47 échinides irréguliers).

La faune provient des sédiments jurasgiques, crétacés et miocénes.

Son importance biostratigraphique est grande et grace & cela I’Age
des sédiments dans certaines localités est déterminé pour la premiére fois
ou bien on a fait la révision des opinions précédantes concernant I’4ge.

L’analyse morphofonctionnelle de 1a faune des échinides et de lafaune
accompagnante, ainsi que 1’étude des types des sédiments d’ou la faune
provient ont rendu possible par la reconstruction de l’ancien byotope
une reconstruction réussie des conditions et du mode de vie des échinides
au cours du Jurassique, du Crétacé et du Miocéne.
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DINOSAURIENS ORNITHOPODES DANS LES BAUXITES
NEOCOMIENNES DE L'UNITE DE BIHOR
(MONTS APUSENI)!
PAR

fDAN PATRULIUSE, FLORTAN MARINESCU 2, ALBERT BALTRES ?

L’une des découvertes les plus remarquables faites derniérement
en territoire carpathique est l'identification d’ossements de dinosaures
dans une bauxite néocomienne gituée au coeur méme de 1'édifice des
Carpathes (fig. 1). Sauf les Monts Apuseni, le seul endroit des chaines
alpines péritéthysiennes olt ’on ait encore signalé la présence de dinosau-
res dans une formation néocomienne se trouve au sud du Grand Caucase,
sur le territoire du Bloe Géorgien. Mais dans ce dernier cas il s’agit seule-

Fig. 1. — Emplacemenl du gise~
ment 4 dinosaures de Brusturi
{Monts Padurea Craiului); en
blanc- unité de Bihor; hachures-
systéme de nappes de Codru;
pointillé-couverture et formations
intrusives post-nappe.

Massif  de
Gildu

ment de traces de pas tridactyles (Sathapliosaurus ), imprimées sur un
banc de dolomie vacuolaire (faciés lagunaire). Le gisement des Monts
Apuseni se trouve localisé dans la partie centrale du plateau karstique
de Pidurea Craiului, & 1’'ouest de Valea Mnierei (Fig. 1). On y accede par

L Note présentée au 12 éme Congrés de I’Association Géologique Carpatho-Balkanique
‘8 — 13 septembre 1981, Bucarest, Roumanie.
¢ Ipstitut de Géologie et Géophysique, str. Caransebes 1, 78344 Bucarest, Roumanie.
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le systéme de galeries de la Mine Brusturi I. La bauxite & dinosaures se
trouve logée dans une cavité profonde des calcaires récifoides tithoniques,
qui y constitue le substratum d’une bauxite diasporique massive (lentille
204). Un premier inventaire de la faune a été dressé par Jurcsac 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
cristallisée (spathite) avec, au sommet, une zone décimétrique noiratre,
légérement bitumineuse ; 3, bauxite boehmitique rouge-brun constituée
par une alternance de couches arénitiques ou arénitiques — ruditiques
et de couches pélitomorphes; 4, couche centimétrique & submétrique
d’argile kaolineuse, jaunitre ou rougedtfre, localement avec un peu de
boehmite ; 5, spathite ; 6, calcaire de Cornet ; 7, bauxite diasporique rouge-
brun, arénitique, massive; 8, calcaire mieritique noiratre a characées et
ostracodes (lacustre); 9, calcaire gris & gastéropodes saumitres; 10, cal-
caire gris &4 pachyodontes (Barrémien).

Les calcaires du Tithonique y sont traversés par deux systemes
de fissures subverticales (35 — 55° et respectivement 130 — 150°) géné-
rées au cours des mouvements qui ont conduit finalement & 1’émersion de
la plate-forme carbonatée jurassique.

La coupe décrite plus haut met en évidence deux étages bien indi-
vidualisés du karst néocomien. La cavité de 1'étage inférieur est de forme
discoidale ; son diameétre atteint 45 m, la hauteur en est de 7 m au moins.
Tant le plancher que la volite sont tapissés par une couche épaisse de
spathite. La bauxite boehmitique & ossements de dinosaure et largile
qui la surmonte oceupent la cavité centrale de cette énorme géode. L’épais-
geur des sédiments de remplissage est de 3 m au moins.

Les contributions individuelles des auteurs de cet article concernent :
la stratigraphie des bauxites de I'unité de Bihor (Patrulius), les traits
sédimentaires et la pétrographie du gisement & dinosaures de la lentille
204 (A. Baltres), la faune du méme gisement et la mise en place des:
ossements (F. Marinescu).

Stratigraphie des bauxites de PUnité de Bihor

Dans la succession des terrains mésozoiques de Péddurea Craiului,
le niveau le plus bas ou affleurent des bauxites se situe & la limite entre le
calcaire massif récifoide de Farcu et le calcaire oncolithique d’Albioara.
(faciés lagunaire) c’est-a-dire & la proximité de la limite Kimméridgien-
Tithonique. Il s'agit d’occurrences tres rares, centimétriques & décimétri-
gues, d’'une bauxite peu consistante, blanchatre ou rose, caractérisée par
une forte teneur en aluminium (4 709, ALQO,). Toutefois on ne saurait
préeiser pour le moment §’il s’agit d’'un dépot précédant la sédimentation.
du calcaire d’Albioara, ou bien d'une infiltration post-jurassique de matériel
alitique le long d'un contact de discontinuité lithologique, donc suscep-
tible d’avoir été soumis & l’érosion karstique. Dang le territoire ol le
calcaire d’Albioara est substitué par le calcaire de Cornet ce dernier
comporte & sa partie sommitale, sur quelques dizaines de metres d’épaisseur,
un systéme complexe de cavités karstiques, dont on distingue au moins
trois générations, chacune étant caractérisée non seulement par une
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morphologie particulidre, mais aussi par la nature de ses dépots de rem-
Pplissage.

Par sa faune, qui présente des affinités étroites avec celle de Stram-
berg, le calcaire de Cornet est daté comme tithonique. Pas loin dela lentille
204, & Cornet (au nord), ou & Secitura et Osoiu (& l'est de Valea Mnierei),
le mur méme des gisements de bauxite diasporique a livré Phaneroptyzis
staszycii (Zeusch.) et d’autres nérinéidés, Plegiocidaris cervicalis
(Agas), P. blumenbachi (M iinst.), Rhabdocidaris copeoides (A gas.),
Sphaerotiaris quenstedti (M erian), Balanocrinus subteres (M Uns T s
Tsocrinus astralis (Quenst.), des espéces de Millericrinus, Burdigalo-
crinus, Thiollericrinus, des coraux trés abondants, des bryozoaires (N eo-
pora), de rares ammonites dont Neoglochiceras pseudocarachierts ( Favre),
espéce connue du Tithonique moyen. Ailleurs (Dealu Ana) les mémes
calcaires contiennent & leur sommet des Ellipsactinia. Le calcaire de Cornet
est également représenté dans 'unité de Vilani (systeme des nappes de
Codru), mais 13 au faciés graveleux et bioclastique, avec Clypeina juras-
sica F avre localement en abondance, se trouvent associés des calcaires
pelsparitiques & Calpionella alpina Lorenz (Patrulius, 1971).
T1 en résulte que la sédimentation des bauxites logées dans le calcaire de
Cornet a eu lieu aprés le Berriasien inférieur (Zone Euxina). En ce qui
.concerne les calcaires qui constituent le toit des bauxites diasporiques,
Jeur Age reste conjectural. Un dge Barrémien inférieur pour la base ,,du
«calcaire & pachyodontes inférieur’’ est indiqué par la présence de biostro-
mes & Requienia minor D ouv. A Cornet le premier niveau & Requienia
se trouve situé & environ 10 m au dessus du contact avec les bauxites. I
n’est done pas exclu que ,,le calcaire & characées” et ,le calcaire 4 gasté-
ropodes”, qui reposent directement sur les bauxites, appartiennent au
Néocomien.

Aprés 1’émersion intra-ou post-berriasienne, qui- 2 affecté la plate-
forme carbonatée de Bihor (y compris I'unité de Vilani), une premiére
phase d’érosion karstique a généré des cavités superficielles largement
béantes et & contour plus ou moins lobé, & parois souvent verticaux, parfois
méme surplombantes (fig. 2, A). Ces cavités ont éte comparées par Pop
et Mirza (1977)4celles dukarst phréatique de Cuba, dénommeées ‘‘cagua-
nes”. Leur remplissage est constitué par dela bauxite massive arénitique,
diasporique et hématitique, rarement avec un peu de boehmite & la partie
sommitale (Papiu et al, 1970).

La deuxiéme génération du karst néocomien comporte de rares cavités
profondes, discoidales ou en forme d'entonnoir renversé, comparables
‘dans une certaine mesure aux cavités de type Aston du karst phréatique
(fig. 2, B). Leur remplissage est constitué de spathite (origine vadeuse),
de bauxite litée boehmitique et hématitique, arénitique ou pélitomorphe
(sédiments d’origine lacustre), d’argile kaolineuse blanche ou jaunatre,
souvent avec un peu de boehmite, de marnes & ostracodes de grande taille
et de calcaire détritique ocre & débris remaniés d’échinodermes, par en-
droits aussi & gastéropodes d’eau douce (famille de Cyclophéridés). Les
oceurrences de roches carbonatées lacustres sont fort rares et minuscules
{Dealu Brusturi, Dealu Secitura).

La derniére phase de karstification néocomienne est caractérisée
par la formation d’un karst fissuraire, dont le remplissage comporte prin-
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cipalement des argiles kaolineuses blanchétres ou roses, par endroits aussi
boehmitiques et avec de petits granules disséminés de boehmite (fig. 2, C).
Les argiles kaolineuses et boehmitiques de la troisiéme génération de
sédiments karstiques se trouvent souvent infiltrées & la périphérie des

Fig. 2. — Mod¢le d’évolution du systéme karstique néocomien sur le territoire de
V'unité de Bihor. A) 1™ génération de karst phréatique et 187 génération de bauxite
néocomienne : arénitique, massive, principalement diasporique et hématitique ;
la cavité discoidale & droite comporte des bréches calcaires provenant du toit;
B) 2¢me génération de karst phréatique, ensuite vadeux : profond, & cavernes
discoidales tapissées de spathite; pénétration des dinosaures sur le territoire de
P'unité de Bihor, ot il y a des lacs intermittents a vase bauxitique ; C) 2¢me géne-
ration de bauxite néocomienne : arénitique et pélitomorphe, litée, boehmitique et
hématitique & dépéts calcaires associés ; les ossements de dinosaures et Ies vases
lacustres sont entrainés dans les cavernes, par les eaux de crues saisonniéres;
D) 3%me génération de karst néocomien ; peu évolué, fissuraire ; E) 38m€ génération
de dépdts karstiques néocomiens : argiles kaolineuses, en partie aussi boehmitiques,
infiltrées a la périphérie des corps de bauxite de la premiére et de la deuxiéme
génération. Les fléches indiquent le mouvement relatif de la plate-forme carbo-
natée; les traits interrompus, la position relative du niveau phréatique (ph.)-

corps de bauxite massive diasporique (Patrulius in Tanovieci
et al., 1976). Elles constituent aussi le toit de la bauxite & ossements de
dinosaures de la lentille 204, ou le remplissage des fissures qui ont affecté
cette bauxite.
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Une bauxite plus récente du territoire de 1'unité de Bihor se trouve
logée dans une crevasse trés profonde des calcaires barrémiens 3 pachyo-
dontes (Patrulius, Iosof, 1974).

Stratonomie, pétrographie et minéralogie 3 du gisement

La bauxite boehmitique de la lentille 204 Brusturi est formde par
une alternance de couches arénitiques ou arénitiques-ruditiques grano-
classées, épaisses de 4 — 10 cm, et de couches pélitomorphes ayant jus-
qu’a 30 cm d’épaisseur (Fig. 3). Le classement du matériel arénitique est

m.

307

Fig. 3. — Séquence de la bauxite a
dinosaures dans la lentille 204 de Brus-
turi (étage inférieur) : 1, bauxite aréni-
tique-ruditique ; 2, bauxite pélitomorphe;
3, gros lithoclastes de bauxite ; 4, argiles
rouges et jaunes au toit des bauxites;
5, lentille de spathite; 6, ossements de
dinosaures ; 7, Characés; 8, lithoclastes
de calcaires jurassiques.
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soit simple et incomplet, car il n’y a pas de passage au matériel pélito-
morphe du toit, soit multiple et récurrent représenté par une alternance
de lits détritiques subcentimétriques et de bandes millimétriques pélito-
morphes. Les surfaces de litage sont planes. On n’y observe aucune trace
d’érosion interstratale. Le matériel arénitique est représenté principalement
par des lithoclastes plus ou moins arrondis de bauxite boehmitique riche
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en fer. Les clastes & structure concentrique doivent leur zonation aux
processus de diagenése (pseudooides avec pellicule de boehmite ou de
kaolinite enveloppant un noyau de hématite). De rares fragments de
calcaires du Jurassique supérieur viennent s’'ajouter au matériel bauxiti-
que. Le liant des clastes est un ciment sparitique, ou une matrice de bauxite
pélitomorphe. Le matériel ruditique comporte des clastes plus grossiers de
bauxite boehmitique, des fragments d’os et une catégorie trés spéciale de
“galets”, dont le diamétre est de 1 & 4 cm. Environ 909, de ces ‘“‘galets’
sont des calcaires, le reste des roches cristallines (quartz, micaschiste,
serniphite, “porphyre quartzifére”). Les éléments calcaires sont de trois
sortes : calearénites du Tithonique & bioclastes d’échinodermes ; calcaires
micritiques du Néocomien & characées et ostracodes; fragments plus ou
moins bien roulés de fossiles jurassiques (coraux et bivalves). Le diametre
des “galets’ calcaires est de 1 — 2,5 em. Dans la plupart des cas leur sur-
face présente un relief irrégulier, avec des bosses et des creux témoignant
dune corrosion acide, qui dans le cas des calcaires bioclastiques du Juras-
sique est pénétrative, mise en évidence par un réseau complexe de cana-
licules imprégnés de matériel ferrugineux. Selon toute vraisemblance,
ces galets qui appartiennent & une catégorie granulométrique restreinte
sont des gastrolithes.

La bauxite pélitomorphe présente une texture trés uniforme. On
y remarque seulement des petits amas diffus de clastes arénitiques riches
en hématite. Cette bauxite contient en outre, & la partie inférieure de la
séquence, des fragments de characées (principalement tiges) et de trés
rares gastéropodes de petite taille. Les ossements de dinosaures, souvent
parfaitement conservés, se trouvent disséminés principalement dans les
couches pélitomorphes. ' ;

Les principaux minéraux constitutifs des bauxites & ossements de
dinosaures sont la boehmite, I’hématite et la kaolinite avec les proportions
respectives suivantes (& titre d’exemple) : 69%, 16 %, 159, dans une vari-
été arénitique ; 509%,, 289%, 229, dans une variété pélitomorphe. Dans la
couche d’argile qui surmonte la bauxite le pourcentage des mémes miné-
raux est 169, 109, 749%.

Composition de la faune et mode de gisement des ossements

IL’inventaire dressé par Jurcsak et Popa (1978) comporte,
& coté d’un Iguanodon probable, de nombreux restes attribués & Dryosaurus,
des dinosaures carnivores (Coelurosauridae et Carnosauridae), ainsi que
des crocodiliens marins (Teleosauridae !). Cette liste est & reconsidérer
de facon radicale. Quoique plusieurs milliers de piéces aient été récoltés,
principalement vertébres et métapodiums, il n’y a aucune dent ou pha-
lange terminale (grifféale) de dinosaure carnivore, aucune plaque dermique
ou vertébre qu’on puisse attribuer avec certitude & un crocodilien. En
jugeant d’apres les dents, les vertebres et les nombreux phalanges termi-
nales plates provenant de la lentille 204 seuls des iguanodontidés s’y
trouvent représentés. Les restes le mieux conservés indiquent la présence
du genre Camptosaurus, ou d’une forme étroitement apparentée, 2 dents
pourvues de crénelures fines. Le fait que les vertébres sacrées qu’on y a
trouvées sont moins pincées que ceux d'Iguanodon et habituellement
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non-soudées plaide ¢également pour l'appartenance de la plupart de ces
restes & Camplosaurus. On ne saurait toutefois exclure la présence d’'Igua-
nodon & coté d'un iguanodontidé & caractere plus primitif. I1 s’agit done
d’une association sinon monotypique, en tout cas oligotypique. En jugeant
d’aprés les dimensions des métapodiums (phalanges unguéales de 4 — 5cm,
métatarsiens ou métacarpiens de 8 — 10 cm), les plus grands spécimens
ne devaient pas dépassér 3 m en longueur. :

Bn ce qui concerne le mode de gisement des ossements, il faut spé-
cialement souligner les particularités suivantes :1,les ossements se trouvent
pour la plupart disséminés dans la bauxite pélitomorphe; ils sont trés
rares dans les couches arénito-ruditiques; le grand axe des piéces est
habituellement paralléle aux surfaces de litage; 2, des os en connexion
sont d’occurrence exceptionelle (dans un seul cas, deux vertebres sacrées);
3, les dimensions des piéces individuelles ne dépassent pas généralement
10 cm (15 cm au maximum). Dans cette catégorie dimensionnelle rentrent
quelques exemplaires fragmentaires d’os longs appartenant a des spéci-
mens juveniles. Ils sont d’espect gracile, mais toutefois ne possedent pas
la structure pneumatique caractéristique des Coelurosauriens. Des os
longs appartenant & des spécimens adultes on ne trouve que des épiphyses
brigées. Il faut noter que non seulement les os longs entiers de grands
spécimens (humérus ou tibia de 40 cm, radius ou humérus de 30 — 35 cm)
manquent au tableau, mais aussi les pieces complétes de la ceinture pel-
vienne (iléon ou ischion de 40 cm de long); 4, bon nombre de pieces sont
fragmentaires. Il ne s’agit pas seulement d’os de grande taille, mais aussi
de corps vertébraux amputés de leur arc neural. Par contraste, & c6té des
vertébres brisées, on trouve d’autres qui ont conservé leur arc neural
complet, quoique les apophyses en soient fort délicates, surtout celles des
vertebres caudales. Dans le cas de beaucoup de pieces le cortex a été
partiellement enlevé de sorte que la matrice bauxitique fait corps commun
avec le remplissage du tissu spongieux; 5, en jugeant d’apres le nombre
des vertébres récoltées jusqu’a présent au moins 30 individus ont par-
ticipé avee leurs pieces squelettiques & I'accumulation d’ossements de la
lentille 204,

De ces faits d’observation il résulte en premiére instance que les osse-
ments du gisement de Brusturi provieanent d'un ,cimetiére’” situé en
bordure d’un lac (lieu d’abreuvage probable) dont les sédiments étaient
principalement constitués de boues bauxitiques; que les squelettes éta-
ient complétement dissociés avant que leurs piéces soient mélangées &
ces boues et transportées ensemble dans la cavité sousterraine par des
courants a faible pouvoir de traction, probablement au cours de crues
saisonniéres. Reste & expliquer pourquoi beaucoup d’'os sont brisés et
pourquoi les dimensions des pieces ne dépassent que tres rarement 10cm.
Une sélection des ossements peut s’expliquer par le faible pouvoir de trac-
tion des courants qui les ont entrainés, mais dans ce cas il faut faire appel
4 un autre mécanisme pour rendre compte du fait que beaucoup de pieces
ont été brisées avant la mise en place finale. C'est & 'activité des reptiles
nécrophages qu’on vient & penser en premier lieu, non nécessairement &
des dinosaures carnosauriens, mais & des bétes capables de briser les dia-
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physes & cortex épais des os longs pour en extraire la moelle et si friands de
cartilages et de ligaments qu’ils ont finalement réussi 4 enlever une partie
du cortex mince qui enveloppe le tissu spongieux des épiphyses, spécia-
lement vertébrales. A part le fait qu’on n’a pas trouvé jusqu’s présent une
telle béte, cette explication s'accorde mal avec le fait que dans le gise-
ment en question il y aussi beaucoup de piéces fragmentaires de grands
os plats qui ne semblent pas avoir représenté un aliment enviable.

Mais disons que dans la nature il y en a pour tous les goiits, et que
notre nécrophage hypothétique brisait tout ce qui était recouvert de
tissu comestible pour rejeter ensuite les débris inutilisables.

Le probléme le plus ardu que pose la présence de dinosaures néo-
comiens sur le territoire de 1'unité de Bihor, c’est-i-dire au coeur méme
de I'édifice des Carpathes, concerne la voie de migration que ces bétes ont
suivi pour y arriver.

A partir de la plate-forme nord-téthysienne les obstacles qui inter-
disaient 1’accés au Néocomien étaient multiples : fosse vocontienne, fosse
du flysch rhéno-danubien, fosse piénine, tout le territoire de la plate-
forme moesienne. Des obstacles en creux pas moins formidables couvraient
la, marge sud-téthysienne : le(ou les) fosse(s) du flysch de Jebel Tisiréne
(Maroc) et de Monte Soro (Sicile), du flysch galestrino (Lucanie), les
bassins & sédiments pélagiques de la dorsale calcaire (Maroc), des zones
centrales de Sicile (Vicari, Campofiorito), de ’Ombrie et des Alpes Méri-
dionales, des Dinarides-Hellenides (zones ionienne, pindique, du flysch
bosniaque ou béotien, zone serbe).

Le seul territoire qui offre quelque perspective en vue d'une solu-
tion est situé & est, ol une voie de migration & envisager, c’est par les
pontides, I'ensemble Rhodopes-massif serbomacédonien-nappes gétique
et supragétique, la marge orientale et 'extrémité nord, de la zone ophio-
litique des Metalliferi, enfin le massif de Gildu.

3 Les analyses minéralogicques et chimiques ont été effectué¢es par Florica Popescu
el respectivement Alexandra Medesan.

BIBLIOGRAPHIE

Ianovici V., Borcos M, BleahuM, Patrulius D., Lupu M, Dimi-
trescu R, Savu M. (1976) Geologia Muntilor Apuseni. Ed. Acad. R.S. Roménia.
Bucuresti.

Jurcsak T, Popa E.(1978) Resturi de dinozaurieni in bauxitele de 1a Cornet (Bihor) —
— Dinosauriens Eocrétacés dans les bauxites de Cornet (Bihor, Roumanie) — , Nymphaea
VI, p. 61 — 64, Oradea.

'-’J-. B - = s -
il L Institutul Geologic al Romaniei



9 DINOSAURIENS ORNITHOPODES NEOQCOMIENNES — MONTS APUSENI 117

Papiu C. V., Minzatu S, Iosof V. Udrescu C. (1970) Alciituirea chimico-
mineralogicd a bauxitelor din Masivul Padurea Craiului. An. Inst. geol.,, XXXVIII, PP-
111 — 181. Bucuresti.

Patrulius D. (1971) Unitatea de Vilani: un nou element structural al sistemului pinze-
lor de Codru (Muntii Apuseni). D. S. Inst. geol., LVII/5 (1969 —1970), pp. 155 — 171.
Bucuresti.

— Tosof V. (1975) Noti asupra doud tipuri noi de bauxite din Muntii Apuseni.D.S. Inst.
geol. geofiz. LX (1972 —1973), pp. 61 — 64. Bucuresti.

Pop G. Marza L (1977) Le paléokarst éocrétacé des Monts Pidurea Craiului (R. S. de
Roumanie) et sa signification dans le mécanisme de genése des bauxites, Bull. Sei. Géol.,
30, 1 pp. 51 — 58. Strasbourg.

4 \l Institutul Geologic al Romaniei
IGR



AR Institutul Geologic al Roméniei

\ee/



THE PRE-ALBIAN CRETACEOUS SEDIMENTARY
IN THE FORELAND OF THE ROMANIAN CARPATHIAN
MOUNTAINS!

BY

IOAN PATRUT?, IOAN COSTEA % CONSTANTIN VINOGRADOV 2,
DOINA COMSA %, LAURENTIU OSMAN %, ANASTASIA HERESCU 2, OLGA OPREA 2,
HORTENSIA BONIG ?

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 oil and gas potential. 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-
formie 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 micritic limestones, marls and
marly limestones, bearing ammonites, tintinnidae, hedbergellae, radio-
laria, sponges, benthic foraminifera, etc. By the study of the ammonitie
fauna (M u tiu, 1963), all the Lower Cretaceous subdivisions have been
identified, from the Berriasian to the Lower Barremian, and they were
equally 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 (Mutiu, 1963; Dragastan etal, 1973;
Costea et al, 1973).

1 Ppaper 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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1.2. The submerged platform domains cover 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 Mutiu,

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 eastern 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, border
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; Costea 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 outeropping or crossed by shallow drillings in South Dobrogea.
(Bidneild, 1973; Chiriac- et al, 1977; Neagu et al., 1977;
Dragastan, 1978),some difference being related only in the manner
of considering certain 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 paleontologically, into three
complexes:

— The lower complex (or the gypsiferous complex) is only develop-
ed in the eastern extremity of the Moesian Platform, north and south
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of the Talomita River mouth, from where it extends beyond the Danube
in the Cernavodi-Constanfa area, south of the Capidava-Ovidiu Fault
(Fig. 1, PL.—A). It may locally reach 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 Ialomita River,
Favreina salevensis (Paréjas) associated with Ostracodae was iden-
tified in some of these limestones (Patrulius 1964, Costea et
al., 1978) and in the Amara area, a micritic 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 4 n-
¢ila, 1973, Chiriac etal,1977, Neagu et al., 1977). In the Ialo-
mita Valley area, it overlies, however, various Malm levels, from Lower
Kimmeridgian to Upper Tithonian inclusively (Pl.—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 Anchispirocyclina
lusitanica ) overlies the gypsiferous complex in the Ialomita Valley-
Cernavodd area and the Upper Tithonian (with Olypeina 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 micritic limestones interbedded with pelletal, oosparitic and intraclastic
limestones. The microfauna comprises numberless forams, associated with
ostracods, decapods, anomurs and algas (C o s t e a et al., 1978). Favreina
salevensis (Paréjas) 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) israther frequent and specific.

Out of foraminifera, peculiar mention should be made of Anchi-
spirocycling lusitanice (B g ger), Feurtillia frequens M a ync, Everti-
cyelammina virgulians ( K o e ¢ h 11in), Reciocyclammina chouberty ( H o t -
tin ger), Pseudocyclammina lituus (Y ok 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-
cyclina 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 : 7Trocholina elongata (Leupold), T.alpina (Leupo 1d),
T. valdensis (R eich el). This sequence marks a new sedimentary cyele:
and was differently dated — Upper Valanginian in the boreholes (Costea
et al., 1978) and Upper Berriasian-Valanginian or Middle- Upper Valan-
ginian in the outerops (Chiriac et al, 1977; Neagu et al., 1977,
respectively Dragastan, 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. iy

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 Clypeina
jurassica and by the occurrence of Favreina salevensis (at the gypsiferous
complex level) or of the Anchispirocyclina lusitanica and/or M acroporell
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 (P1.—A) and by the deposi-
tion of the Anchispirocyclina lusitanica limestones over the Upper Tithon-
jan (without any gypsiferous complex in-between)in the rest of the eastern
platform. Most likely, this gap includes, 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 (Chiriac etal., 1977; Neagu etal,
1977;Costea etal, 1978: Dragastan, 1978) and is not necessary
to insist upon them.

2. The Pre-Dobrogean Depression and the Moldavian Platform

In these two units (Fig. 2, P1. 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 Birlad
Depression (the north-western end of the Pre-Dobrogean Depression);
it is 400—700 m thick and comprises several complexes, clearly distinet
lithologically and paleontologically. : )

./ * .
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— The limestones complex with Anchispirocyclina lusitanica (200
— 400 m thick) overlies the Upper Tithonian (with Macroporella pratur-
lon?) and according to the microfauna (foraminifera, corals and dasycla-
daceae or codiaceae algae) it is obviously the equivalent of the Anchispiro-

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

1, Palorbitolina and Choffatella
complex (Barremian-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,
Anchispiroeyelina lusitanica and
oslracods chara complexes {Up-
per Berriasian-early Lower Valan-
ginian) in the Birlad 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 Birlad Depression.

The limestones have been encountered only between the Prut and
the Siret 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 Anchispirocycling limestones, consists of red-brown or grey-greenish
elays at the base (about 50 m thick), followed by anhydrites (the Glivi-
nesti 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, P1. 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

\ : . i :
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marls with more or less thick intercalations of dolomicrites, dolomicro-
sparites, micritic limestones and anhydrites. There were identified the
same ostracods and characeans as in the Birlad 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 Birlad valleys, the ostracods and chara-
cean complex is overlain by red continental deposits (up to 300 m thick),
consisting of clays and gritty sands, often thinly interbedded with gypsum,
anhydrites and dolomites. The sequence is transgressively overlain by
the Badenian (Pl. —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
Jurassie, underlying the Sarmatian.

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

West, of the Birlad Valley, the Glavidnesti Anhydrite is overlain by
grey-violet quartzitic sandstones with thin beds of leptochloritic or cal-
careous oolites. No fossils have been signalled, but the sandstones are
covered by deposits with trocholinids and ean be regarded as the top
of the ostracods and characeans complex, in a different facies from the
red one in the Birlad Valley. These two facies could be separated by a
threshold (still less known) Iying west of the Birlad Valley (Pl1.—B).

In the Siret Valley, the sandstones 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 Tirgu-Neamt
locality. Here they rest upon the Riphean or Paleozoic and display tidal
features with subcontinental episodic. The anhydritic cement of some
sandstones suggests a sedimentation of the Sabkha type.

— The complex with trocholinids and miliolids is only known
in the Baciu 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 USSR). 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 correlation
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 Baciu town. Here it can reach a thickness of about 150 m
and consists of quartzitic and lithie sandstones, in places with interbedded
conglomerates and oolitic limestones, A rich content of forams, briozoans,
corals, ostracods, characeans has been identified, out of which Palorbitolina
conoidea (Gras), P. lenticularis (Blumenbach) and Choffaiella
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.

Inferences

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 Ialomita
River mouth with extension into South Dobrogea.

Furthermore, the sedimentation area extended over the entire
Moesian Platform and into the Birlad 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 Birlad Depression and the Moldavian Platform) or local (Moesian
Platform).
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LES FORMATIONS ROUGES SITUEES A LA LIMITE
JURASSIQUE-CRETACE ET DE I’APTIEN DES UNITES
D'AVANT-PAYS DES CARPATHES ROUMAINES?

PAR

CONSTANTIN VINOGRADOV 2

Les formations rouges de la limite Jurassique-Crétacé et de 1’Aptien
ont été détectées en majorité griace aux forages, a savoir dans le nord-ouest
de la Plate-forme moldave, dans les Dépressions de Birlad et pré-dobro-
géenne, dans le nord-est de la Plate-forme moesienne et dans la Dobrogea
méridionale (fig. 1, 2).

La genése continentale-lacustre ou continentale-lagunaire des forma-
tions rouges pose des problémes en ce qui concerne la datation chronostra-
tigraphique exacte. Afin de les résoudre convenablement, les séquences
marines fossiliféres qui entourent ou qui s’intercalent dans les formations
rouges y ont une contribution essentielle.

Les formations rouges situées a la limite Jurassique-Crétacé

Dans les forages peu profonds (150 — 200 m) effectués dans la
Dobrogea méridionale (Cernavodd, Saligny, Nazarcea) on a rencontré,
au-dessous des caleaires d’Age berriasien supérieur, 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’Ostracodes: Clavator
pecki M4 d1er, Nodosoclavator nodulosus ( P e ¢ k.), Cypridea dololabrata
Martin, Cypridea alate W all, Iliocypris cf. jurassica Martin
(Neagu ebtal, 1977). Dans les calcaires d’age berriasien supérieur qui
recouvrent les marnes et les argiles polycolores, les mémes auteurs ont
déterminé : Anchispirocyclina maynci (H ott.), Trocholina valdensis
(Reichel), Salpingoporelle annulota Carozzi, S. steinhauseri
Conrad, Prat. &Radoid., Likanella bartheli B ex n i er, Pachio-
dontes, Kponges, Gastropodes. Tenant compte du contexte régional,
au-dessous du complexe laguno-continental il y a des calcaires cor-algals

1 Note présentée au 12 éme Congrés de I’Association Géologique Carpatho-Balkanique,
8 — 13 septembre 1981, Bucarest, Roumanie.
2 Institute de recherches et prospections pour hydrocarbures, rue Toamnei 103, Bucarest.
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3 FORMATIONS ROUGES — JURASSIQUE-CRETACE ET APTIEN 129

et des dolomies kimméridgiennes (Chiriac et al, 1977). Bdncild
(1973) a attribué & la formation rouge terrigéne-évaporitique ’dge pur-
becko-wealdien ; ultérieurement, N ea gu et al. (1977), la considérent
exclusivement purbeckienne, correspondant & lintervalle Tithonique-
Berriasien moyen.

Poursuivie vers 1’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, marnocalcaires,
argiles polycolores et évaporites alternant avec des calcaires (pélétaux,
micritiques, oolithigques, microoncolithigues) & microfaune et microflore
caractéristiques pour un milien marin cotier (le domaine inter- et supra-
tidal). Costea et al. (1978) ont déterminé dans ces calcaires des copro-
lithes : Fawreina salevensis (Paréjas), des foraminiferes: Anchis-
pirocycling lusitanica (B gger), Trocholina elongata (L eupold),
Feurtillia frequemns Maynec, Pfendering mneocomiensis (Pfender),
des algues : Macroporella embergeri (Bouroullec & Deloffre),
Aectinoporella podolica (A1t h.), Radoiciciella subtilis Dragastan.
Les marnes et les argiles polycolores contiennent, tout comme dans le
forage de Cernavodi, d’Ostracodes et de Charophytes. A partir du contenu
fossile ci-dessus, on a attribué & ces dépots 1’Age berriasien-valanginien
inférieur. Au-dessous de ceux-ci il y a des dolomies, des caleaires & Clypeina
jurassice Favre aux intercalations gypsiféres et anhydritiques, donc
un faciés marin-lagunaire d’Age tithonique supérieur (Vinogradov et
al., 1978).

Plus loin vers l’ouest (le secteur Urziceni, Snagov, Potigrafu) les
dépoOts berriasiens-valanginiens inférieurs se développent en exclusivité
dans le faciés marin littoral abondant en calcaires pélétaux et coprolithi-
ques & Favreina salevensis (Par éjas). Sous ces dépdts il y a des cal-
caires intrasparitiques et des biolithites algales a Clypeina jurassica
Favre, Cayeuxia moldavica Frollo, des Coraux et des Bryozoaires
d’age tithonique supérieur. Surmontant les dépots berriasiens-valan-
giniens inférieurs, il y a des calcaires intrasparitiques et micritiques a
Pfenderina neocomiensis (P fender), Trocholina elongate Lieupold
et Pseudotewtulariella salevensis Charoll, Bronn., Zanin d'4ge
valanginien supérieur.

Dans la Dépression de Birlad, la formation rouge ayant une épaisseur
stratigraphique de 200 — 300 m, est constituée de dépots terrigénes bario-
1é6s fins (marnes et argiles ferrugineuses & Ostracodes et Charophytes,
grés fins ferrugineux), de roches carbonatées (micrites, pelsparites, 00spa-
rites, dolomicrites aux variétés argileuses et ferrugineuses) et évaporites
(anhydrites).

Au-dessous de la formation rouge terrigéne-lagunaire reposent
des calcaires récifaux cor-algals (par endroits dolomitisés et aux nids
d’anhydrite) d’4dge tithonique supérieur, & Conicospirillina basiliensis
Mohler, Clypeina jurassica Favre, Macroporella praturlont D a -
gastan et des microoncolithes. La partie sommitale de la formation
récifale cor-algale contient des foraminiféres : Anchispirocyclina lusitanics
(BEgger), Pseudocyclammina lituus (Y o k o), Evertioyclammina VITGU-
liana (Koechlin) et des algues: Thaumathophorella parvovesiculifera
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130 C., VINOGRADOV 4

(Raineri), Actinoporella podolica ( A1th.) qui indiquent ’Age berria-
sien pour ce segment stratigraphique.

Dans le sud de la Dépression de Birlad (Polocin et Aldesti) les fo-
rages ont traversé des dépots hauteriviens, localement développés en
faciés pélagique (calcaires micritiques siltiques, marnes & Spirillinidae et
Hedbergellinae).

On pourrait done conclure sur 1'Age valanginien, peut-étre ber-
riasien supérieur, de la formation rouge dans la Dépression de Birlad.Le
caractere de la sédimentation est mixte, des séquences marines épicon-
tinentales (calcaires: pélétaux, oolithiques et récifaux) se développant
également sur le fond continental-évaporitique.

Dans la Dépression pré-dobrogéenne (les forages de Stipoe, Letea,
C. A. Rosetti, L. Rosu dans le Delta du Danube) on a rencontré des argiles.
ferrugineuses dolomitiques, de grés fins et de siltites au cément calcitique-
ferrugineux, dolomitique-gypsifére ou & matrice argileuse-séricitique, qui
s’étendent sur une épaisseur stratigraphique de 300 — 500 m. La datation
stratigraphique de ces dépOts est incertaine, car on n’y a pu déterminer
que quelques espéces palynologiques ®: Trilobosporites apiverucaius C o u-
p er, Clavifera triplex, Bolchovitina, Pilosisporites trichopapillosus (T h i-
ergart) Delcourt & Sprumont qui indiqueraient le Crétacé
inférieur. L’épaisseur considérable de cette formation, aussi bien que
la. présence sous-jacente d’une formation récifogéne d'dge tithonique
inférieur 4 (& microoncolithes, trés rarement Saccocoma, fragments d’échi-
nides, brachiopodes, gastéropodes, bryozoaires) permettent de supposer-
un dge compréhensit purbecko-wealdien, méme aptien pour la formation
rouge de la Dépression pré-dobrogéenne.

Dans le nord-ouest de la Plate-forme moldave, la formation rouge-
épaisse d’environ 200 m se compose de dépots terrigénes barriolés (marnes.
et argiles ferrugineuses, grés fins & cément dolomitique-ferrugineux, con-
glomérats polymictiques), roches carbonatées (micrites et microsparites
brunes, dolomierites ferrugineuses, calcarénites) et évaporites (anhydrites)..
On y a récolté de diverses espéces d’Ostracodes et de Characeae, Favreina
salevensis (Paréjas) et Aeolissacus. Au-dessus de la formation rouge
reposent des caleaires biointramicritiques, biopelsparitiques et miecriti-
ques & foraminiferes : Pfenderina neocomiensis (P fen d er), Trocholina
alpine (Leupold), Trocholina elongata (L eupold), Neotrocholina
valdensis Reichel, Haplophragmoides joukowskyi Charoll.,
Bronn, Zanin, Quinqueloculina div. sp. et des algues : Salpingopo-
relle annulate Carozzi, ce qui atteste leur Age valanginien moyen-
supérieur. Les forages effectués jusqu’a présent n’ont pas mis en évidence
Ia présence des dépots jurassiques supérieurs dans le soubassement de
la formation rouge qui, soit manquent dans ce secteur, soit se trouvent
un peu vers 'ouest. Admettant donc un fge berriasien-valanginien infé-
rieur pour la formation rouge du nord-ouest de la Plate-forme moldave,
on ne pourrait faire abstraction de la présence possible du Purbeckien
dans la partie basale d’un secteur plus occidental.

'/- . 0 s -
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Les formations rouges d’age aptien

Les dépoOts aptiens dans la Dobrogea méridionale sont représentés
par deux faciés distincts : continental-lacustre (la formation rouge) et
marin. Chiriac etal, 1977, font préciser I’étendue du faciés continen-
tal-lacustre : dans le secteur compris entre la vallée de Carasu (la paral-
léle Cernavodd) et la ligne du chevauchement Capidava-Ovidiu, aussi
bien que son age (bédoulien inférieur et gargasien). Il y a donc deux
niveaux pour la formation rouge entre lesquels on trouve une intercala-
tion lentilliforme de calcaires micritiques bédouliens supérieurs & Chelo-
niceras sp., Deshayesites sp., Palorbitolina lenticuloris (Blum.). Le
Clansayesien (la zone & Nodosocostatum et Bigoureti) constitué de sables
et grés glauconieux, graviers ou microconglomérats 4 phosphates recouvre
transgressivement la formation rouge. A la constitution de la formation
rouge participent : sables siliceux, graviers, conglomérats, argiles sableuses
et kaolineuses multicolores. La nature de ces dépéts est terrigéne-détri-
tique, car ils sont le résultat du remaniement d’un matériel résiduel pro-
venu par l'altération de I’éruptif nord-dobrogéen dans un milieu sous-
aérien (P opescuetal, 1969). L’épaisseur stratigraphique de ces deux
niveaux de formation rouge est de 1 — 20 m (Bédoulien inférieur), res-
pectivement de 2 — 30 m (Gargasien).

On a également rencontré la formation rouge aptienne au moyen
-des forages dans la partie orientale de la Plate-forme moesienne (le secteur
Slobozia-Padina-Jugureanu) ol elle recouvre transgressivement la forma-
tion rouge du Berriasien-Valanginien inférieur. Les lithotopes terrigénes
caractéristiques: argiles, marnes, sables, grés et conglomérats bariolés
(polycolores) dominent dans l'est et le nord du secteur (Jugureanu,
‘Odiieni, Stefan Gheorghiu, Rosiori) ; vers I'ouest (Brigéireasa-Colelia-Cildragi)
il y a des calcaires biomicritiques et oolithiques & Palorbitolina lenticularis
(Blum.), P. conoidea (Gras.), Choffatella decipiens (Schlum.)
qui prédominent.: Les! pélites polycolores contiennent de diverses espéces
d’Ostracodes et de Characées. I'épaisseur stratigraphique de la formation
Touge aptienne (les séquences calcaires marines littorales y comprises)
est de 10 — 25 m allant jusqu’a quelques dizaines de métres dans les
secteurs dépressionaires.

Dans la Dépression de Birlad, la formation rouge berriasienne-
valanginienne est recouverte d’'une maniére discordante par un deuxieme
niveau de formation rouge terrigéne-continentale qu’on a attribué, faute
de matériel paléontologique, & partir de la corrélation des diagraphies
électriques, & ’Aptien. L’épaisseur des dépdts aptiens rouges décroit de
Pouest (Birlad, 250 m) vers l’est (Prut, 110 m); des dépots marins badé-
niens les recouvrent d'une maniére discordante. Du point de vue litholo-
gique, elles se caractérisent par des marnes et des argiles ferrugineuses
bariolées, argiles dolomitiques, sables, gres, dolomies calcaires gréseuses.
Elles different de la formation rouge inférieure (berriasienne-valanginienne)
par l'absence des anhydrites et des intercalations calcaires d’origine
marine. Dans la partie occidentale de la Dépression de Birlad (le secteur
Giiceana-Huruesti), ’Aptien se développe en faciés marin-littoral a gres
siliceux, grés lithiques, sables, graviers et argiles contenant Palorbitoling
conoidea (Gt as.), P. lenticularis (B 1um .), Choffatella decipiens (Sch-
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1um.), Trocholina aptiensis Toveceva. Plus vers le nord (le secteur
Baciu), PAptien & un contenu microfaunique similaire, se compose de
calcaires oosparitiques, de grés siliceux et d’intercalations conglomé-
ratiques. .

A Dégard d'une possible existence des dépdts aptiens dans le toit
de la formation rouge dans la Dépression pré-dobrogéenne on a fait cer-
taines référances dans le paragraphe ci-dessus.

Conclusions

A la limite Jurassique/Crétacé et dans 1'Aptien, les secteurs péri--
phérigues des unités d’avant-pays des Carpathes roumaines sont colma-
tés avec des produits résiduels provenus de 1’écorce d’altération jurassi-
que et crétacée inférieure formée sur le compte de ’éruptif nord-dobro-
geéen. (est le cas de la Dobrogea méridionale, de extrémité nord-est de:
la. Plate-forme moesienne, la Dépression pré-dobrogéenne et la Dépres-
sion de Birlad. Leur emplacement dans la proximité de la région dénudée,
aussi bien que la présence des éléments de I’éruptif altéré, des feldspaths
potassiques, des métaquartzites et du zircon dans les grés lithiques et
dans les conglomérats indiquent comme source 1’éruptif nord-dobrogéen.
A partir des considérations ci-dessus, les formations rouges d’dge juras-
sique supérieur-crétacé inférieur autour de l'éruptif nord-dobrogéen
constituent une province pétrologique sédimentaire. La formation rouge
du nord-ouest de la Plate-forme moldave (le secteur Riddduti) appartient
a une autre province pétrologique sédimentaire; la source probable duw
matériel résiduel pourrait étre les calcaires paléozoiques de la Plate-
forme moldave. L’idée est soutenue aussi par de nombreux fragments de
biosparites & pigment ferrugineux qui entrent dans la composition des
calcirudites et des calcarénites intercalées dans la formation rouge.

Le caractére continental-lacustre ou continental-lagunaire diminue
avec la croissance de la distance de la zone dénudée ; ainsi se produit une
transition graduelle vers les faciés mixtes (continentaux et marins-litto-
raux) et finalement vers les faciés marins épicontinentaux typiques.

Les formations rouges sont précédées temporellement par des for-
mations récifales cor-algales (Kimméridgian-Tithonique inférieur qui
par endroits persistent également au Tithonique supérieur et méme au
Berriasien), ayant une vaste étendue régionale, accompagnées par de
processus trés actifs de dolomitisation syngénétique et du développement
des faciés évaporitiques.

3 N. Baltes — communication verbale,
40. Dragastan — communication verbale.
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QUESTIONS

E. Dudich. Vinogradov a évoqué la destruction d'une ancienne croute d’'al-
tération comme source principale du matériel des couches rouges étudiées. Est-ce qu'il y a des
données chimiques etfou minéralogiques sur leur composition ? Cela présente un intérét parti-
culier par rapport & la présence éventuelle des minéraux d’alumine libre, donc bauxitique, d’ori-
gine latéritique.

Réponse: L’existence des anciennes crotites latéritiques aux alentours des formations
rouges constitue une hypothése plausible qui n’a pas été confirmée dans les forages jusqu'a
présent. Par conséquent nous n'avons pas disposé du matériel pour les analyses requises.
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NANNOPLANCTON CALCATRE A LA LIMITE CRETACE-TERTIAIRE
DANSLE FLYSCH DES CARPATHES ORIENTALES ROUMAINES?

PAR

IOAN COSTEA® PETRE IONESCU *

Le probléme de la limite Crétacé-Paléogéne dans les Carpathes orien-
tales roumaines a intéressé depuis longtemps de nombreux chercheurs.
Faute de macrofossiles, leurs conelusions ont été exclusivement fondées
sur des arguments d’ordre micropaléontologique (mierofaune, palynologie).
Parmi les chercheurs qui ont étudié, au cours des derniéres 15 — 20 anndes,
la séquence stratigraphique mentionnée, on pourrait rappeler: Vin o-
gradov, 1960; Tocorjescu, 1960, 1963; Sandulescu,
Sdndulescu, Kusko, 1962; Grigoras, Pauliue, Costea,
1962, 1964, 1966, 1970; Dumitrescu, 1963; Joja, Cosma, D u-
mitrescu, 1963; Costea, Dima, 1965; Agheorghiesei,
Bidneild, Costea, Roza, 1967; Bidnecild, Marinescnu,
Costea,1968; Costea, Saraiman, Comga, 1969; Bratu,
Alexandrescu,1970; Dimian, 1970; Bratu, Gheta, 1972,
1974; Tocorjescu, Ionesi, 1974; Bratu, 1975; Baltes,
Cosma, Lebenzon, Munteanu,1975;Ionesi,1975; Micu,
1977 ete.

Que les travaux accomplis jusqu’a présent aient réalisé des biozona
tions plus larges ou plus détaillées, tous montrent que dans les Carpathe®
orientales, les dépodts erétacés se trouvent en continuité avec les dépdts
paléogénes et que le segment de la limite indigue 1’existence du Paléocéne
inférieur et supérieur. La continuité de la sédimentation est évidente,
se dessinant dans toutes les unités majeures du flysch carpathique oi
il y a des dépbts crétacés aussi bien que paléogénes.

On n’a pas encore essayé, en Roumanie, d’élucider le probléme de
la limite Crétacé-Paléogéne dans les Carpathes orientales & partir de 1’étude
du nannoplancton calcaire. Par conséquent, 1’ouvrage ci-présent vient
de s’assumer cette responsabilité pour la premiere fois.

1 Note présentée au 12 éme Congrés de 1’Association Géologique Carpatho-Balkanique,
8 — 13 septembre 1981, Bucarest, Roumanie.
2 Ministére du Pelrole, Bucarest, Roumanie.
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Source du matériel d’étude. Pour le travail ci-présent on a prélevé
352 échantillions géologiques dans les affleurements les plus représentatifs
du flysch crétacé-paléogene et on a choisi 396 échantillons de puits des
forages qui ont traversé la succession comprise entre le Campanien supé-
rieur et ’'Hoceéne inférieur. Selon leur distribution sur les unités structurales
(d’apres 'opinion de Bid neild, 1958), ces derniéres sont :

— l'unité ouest-interne ; Cetdteni-Liicdi (le bassin de la Dimbovita)
et les forages de Fieni;

— l'unité est-interne : Neagra et Ticog (le bassin du Bicaz);

—l'unité médio-interne (Audia); les forages de Siriu et de Vulpea-
Bertea;

— Q'unité médio-marginale.

4) La sous-unité médiane : vallée de Sadiu (le bassin de la Suceava),
Tagca (le bassin du Bicaz) et les forages Vatra Moldovita, Ata Brates,
Asdu, vallée d'Uzului, Apa Neagrd, Hilib, Ojdula, Ghelina et Bisca Cer-
nat;

B) La sous-unité intermédiaire : vallée de Voronet (le bassin de la
Moldova), vallée de Pluton (le bassin du Neamt), vallée de Pingirati
(le bassin de la Bistrita) et les forages de Gura Humorului, Frasin, Suha,
Pluton, Pipirig et Pingirati;

C) La sous-unité marginale: vallée de Sucevita (le bassin de la
Suceava), vallée de Secuta (le bassin du Neamt) et les forages de Putna
Dumesnic, Geamina, Chilii, Zemes, Tasbuga, Moinesti,’ Supan, Lapos,
Dérminesti, Picurita, Cerdac, Breteu, Oituz, Lepsa, Zibala et vallée
de Gardului.

D) L'unité externe: vallée de Runcu (le bassin de la Bistrita),
vallée de Putna-Lepsa (le bassin de la Putna) et les forages Straja,
Geamina,Zemes, Tazliu, Tasbuga, Moinesti, Dérménesti, Oituz et Ojdula.

Biozones de nanmoplancton dans le segment stratigraphique 6tudid.
Suivant la distribution des espéces de nannoplancton dans lintervalle
compris entre le Vraconien et 1'Eocéne inférieur, on a pu séparer 7 zones
de nannoplancton calecaire.

Les biozones établies ont été correlées avec les zones proposées
par: Cepek-Hay, 1969; Manivit, 1971; Roth-Thier-
stein, 1972; Roth, 1973; Perch-Nielsen, 1977; Verbeek,
1977 et Costea, Comsa, 1979, pour les dépbdts crétacés et Mar -
tini, 1970 et H ay, 1970, pour les dépdts paléocénes. Pour permettre la
réalisation des corrélations détaillées, régionales et extrarégionales, on
@ fait des références aux schémas stratigraphiques basées sur des foramini-
feres et surtout sur les foraminiféres planctoniques.

Les zones individualisées sont :

1. La zone Ceratolithoides aculeus. Définition : 'intervalle stratigra-
phique compris entre la premiére apparition de 1'espéce Ceratolithoides
aculeus (Stradner, 1961) Prins, Sissingh, 1977 et celle de
Uespéce Tetralithus trifidus (Stradner,1961) Bukry, 1973.

La zone individualisée dans le Campanien inférieur dans le faciés des
couches de Hangu de l'unité moyenne-marginale est corrélable avec la
zone microfaunique Globotruncana elevata et G. stuartiformis.

Y . ) . . . ~ .
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En méme temps que V'apparition de l’espece Ceratolithoides aculeus
(Stradner, 1961) Prins et Sissingh, 1977, sur le fond fossile
de l'association santonienne, les espéces nouvelles suivantes viennent de
s’ajouter, tout en caractérisant des différents niveaux stratigraphiques:
Arkangelskiella cymbiformis Vekshina, 1959; A. specillata Vek -
shina, 1959; Broinsonia parce (Stradner, 1963) Bukry,
1969 ; Kampinerius magnificusD eflan dr e, 1959 ; K. tabulatus P er ¢ h-
Nielsen, 1968; Biscutum constants ( Gorka, 1957) Black, 1967;
Cribrosphaerella ehrenbergi (Arkhangelsky, 1912) Deflandre,
1952 ; Reinhardites mirabilis Perch-Nielsen, 1968; Cylindra-
lithus serratus Bramlette, Martini, 1964; Chiastozygus anceps
(Gorka, 1957) Shumenko, 1976; C.cuneatus (Liulieva,
1967) Cepek, Hay, 1969; Tranolithus manifestus Stover, 1966;
T. orionatus (Reinhardt, 1966) Reinhardt, 1966; Vagalopilla
compacta Bukry, 1969; Vekshinella stradneri Rood, Hay § Bar-
nard, 1971; Zygodiscus deflandrei Bukry, 1969; Z. theta (Black,
1959) Bukry, 1969; Ahmuellerella octoradieta (Gorka, 1957)
Reinhardt, 1966; Micula concava (Stradner, 1960) Bukry,
1969; Rucinolithus hayt Stover, 1966; Tetralithus gothicus D e -
flandre, 1959; 7. obscurus Deflandre, 1959; 7. pyramidus
Gardet, 1955 et Marthasterites furcatus (D eflandre, 1954) De-
flandre, 1959.

La partie supérieure de la séquence caractérisée par lassociation
4 Ceratolithoides aculeus est marquée par la disparition de deux de ses
espéces, précisément Zygodiscus thete (Black, 1959) Bukry, 1969
et Rucinolithus hayi Stover, 1966.

2. La zone Tetralithus trifidus. Définition : lintervalle stratigra-
phique compris entre la premiére apparition de 'espece Tetralithus trifidus
(Stradner, 1961) Bukry, 1973 et 'apparition de I’espéce Lithra-
phidites quadratus Bramlette, Martini, 1964.

La zone a été mise en évidence par les unités ouest-interne, moyenne-
marginale et externe du flysch des Carpathes orientales de la Roumanie
et correspond & la séquence du Campanien supérieur et du Maestrichtien
inférieur développée dans les marnes rouges de Gura Beliei, les couches
de Hangu et les couches de Casin, corrélable & la zone de foraminiféres
Globotruncanella, stuarti et Globotruncana contusa.

Association riche qualitativement et quantitativement, elle se fait
distinguer par 20 espéces supplémentaires au niveau inférieur du segment
stratigraphique, également caractérisé par la disparition de 29 espeéces dn
niveau supérieur. Le tableau de distribution annexé présente les espéces
supplémentaires, tout comme celles qui disparaissent.

Au niveau inférieur du segment, caractérisé par ces especes, s’ajou-
tent : Biscutum melaniae (Gorka, 1957) Reinhardt, 1969; Mar-
Lalius reinhardtii Perch-Nielsen, 1968; Repagulum parviden-
tatum (Deflandre et Fert, 1954) Forchheimar, 1972;
Cretarhabdus crenulatus Bramlette & Martini; €. ingens (Gorka,
1957) Reinhardt, Gorka, 1967; Reinhardtites anthophorus
(Deflandre, 1959) Perch-Nielsen, 1968; Chiastozygus
quadriperforatus G artner, 1968; Biffellithus gorkae Reinhardt,
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1965 ; Vekshinella bochothnicae ( Gorka, 1957) Verbeek, 1977;
Zygodiscus acanthus (Reinhardt, 1965) Reinhardt, 1966;
Z. ponticulus (Deflandre, 1954) Reinhardt, 1966; Z. sig-
moides Bramlette, Sullivan, 1961; Z. spiralis Bramlette,
Martini, 1964; Braarudosphaera disculea Bramlette, Riedel,
1954 ; Lithraphidites carniolensis D eflandre, 1963; Microrhabdulus
decoratus D eflandre, 1959; Lucianorhabdus cayeuri D eflandre,
1959 ; Rhomboaster cuspis Bramlette, Sullivan, 1961; Tetra-
lithus ovalis Stradner, 1963 et T. trifidus (Stradner, 1961)
Bukry, 1973.

Les especes qui disparaissent sont : Broinsonia parca (Stradner,
1963) Bukry, 1969; HKampinerius tabulatus Perch-Nielgen,
1968 ; Biscutum constans (Gorka, 1957) Black, 1967; Markalius
circumradiatus (Stover, 1966) Perch-Nielsen, 1968; Repa-
gulum parvidentatum (Deflandre, Fert, 1954) Forchhei-
mer, 1972 ; Cretarhabdus actinosus (Stover,1966) Forchheimer,
1972; C. loriei Gartner, 1968; C. surirellus (Deflandre, 1954)
Reinhardt 1970; Cribrocorona gallica (Stradner, 1963)Per ¢ h-
Nielsen, 1973 ; Parhabdolithus asper (Stradner, 1963) Maniv it,
1971, P. splendens (Deflandre, 1953) N o0é&1,1969; Corollithion
exiguum Stradner, 1961 ; Lithasirinus floralis Stradner, 1962;
Chiastozygus cuneatus (Liulieva, 1967) Cepek,Ha v,1969; C. qua-
driperforatus G artner, 1968 ; Hiffellithus eximinus (Stover, 1966)
Perch-Nielsen, 1968; Tranolithus exiguus Stover, 1966 ; 7. ma-
nifestus S t o ver, 1966 ; Vagalapille compacta B uk vy, 1969 ; Vekshinel-
la bochotnicae (Gorka,1957) Verbeek, 1977; V. stradneri Rood,
Hay, Barnard, 1973; Zygodiscus acanthus (Reinhardt, 1965)
Reinhardt, 1966; Z. deflandret Bukry, 1969; Z. ponticulus (D e-
flandre,1954) Reinhardt, 1966; Lithraphidites carniolensis D e -
flandre, 1963; Ceratolithoides aculeus (Stradner, 1961) Prins,
Sissingh, 1977; Lucianorhabdus maleformis Reinhardt, 1966;
Rucinolithus hayi Stover, 1966; Tetralithus gothicus Deflandre,
1959 ; T. trifidus (Stradner,1961) Bukry, 1973; T.ovalis S tr a d-
ner, 1963 et Marthasterites furcatus (Deflandre, 1954) Deflan-
dr e, 1959.

3. La zone Lithraphidites quadratus. Définition : P'intervalle strati-
graphique compris entre U'apparition des espéces Lithraphidites quadratus
Bramlette, Martini, 1964 et Tetralithus quadratus Stradner,
1961 et 'apparition de ’espéce Micula murus (M artini, 1961) Buk -
ry, 1973.

La zone, mise en évidence par les unités ouest-interne, moyenne-
marginale et externe, caractérise le Maestrichtien moyen et on peut la
corréler & la biozone Globotruncana gansseri et 4 la partie inférieure de la
biozone Abathomphalus mayaroensis.

A la partie supérieure du segment caracterisé par la zone Lithraphi-
dites quadratus, 12 espéces dont I’évolution commence au Crétacé infé-
rieur et finit en Turonien, disparaissent (planche); Watenaueria communis
Reinhardt, 1964; W. deflandrei (Noé&l, 1965) Reinhardt,
1971 ; Cretarhabdus conicus Bramlette, Martini, 1964 ; Podorhab-
dus cf. decorus (Deflandre, 1954) Thierstein, 1972; Reinhard-
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tites anthophorus (D eflandre, 1954) Perch-Nielsen, 1968;
Cylindralithus serratus Bramlette, Martini, 1964; Chiastozygus
amphipons (Bramlette, Martini, 1964) Gartner, 1968;
C. litterarius (Gorka, 1957) Manivit, 1971; Eiffellithus gorkae
Reinhardt, 1965; Tranolithus orionatus (Reinhardt, 1966)
Reinhardt, 1966 ; Zygodiscus diplogrammus (D eflandre, 1954)
Gartner, 1968; Tetralithus obscurus D eflan dre, 1959.

4. La zone Micula murus. Définition : Vintervalle stratigraphique
compris entre la premiére apparition de 'espece Micula murus (M arti-
ni, 1961) B ukry, 1973, et la premiére apparition de I'espece Markalius
astroporus (Stradner, 1961) Hay et Mohler, 1967.

En méme temps que 'espéce Micula murus de I’association, indivi-
dualisé dans les mémes unités que la zone précédente, apparaissent aussi
les espéces : Biscutum notaculum Wind, Wise, 1977; Coccolithus
pelagicus (Wallich, 1870) Schiller, 1930; Neococcolithes dubius
(Deflandre, 1954)Black, 1967; Ceratolithoides kampineri B r a m-
lette, Martini, 1964 et Dictyolithus quadratus G ork a, 1957.

Les espéces disparaissant au niveau de la limite supérieure de 1’in-
tervalle stratigraphique caractérisé par la zone, définissent, en nombre
considérable, un seuil bionomique important et mettent en évidence les
modifications importantes des conditions de milieu au niveau de la limite
Crétacé-Paléogéne ; Arkhangelskielle cymbiformis Vekshina, 1959;
A. specillata Vekshina, 1959; Gartnerago obliguum (Stradner,
1963) Noé&l, 1970; Kampinerius magnificus Deflandre, 1959;
Biscutum ignotum (Gorka, 1957) Reinhardt, Gorka, 1967;
B. melaniae (Gorka, 1957) Reinhardt, 1969; Manivilella pemma-
toidea (Deflandre, Manivit, 1965) Thierstein, 1971;
Watznaueria barnesae (Black, 1959) Perch-Nielsen, 1968;
Oretarhabdus crenulatus Bramlette, Martini, 1964; C. tngens
(Gorka, 1957) Reinhardt, Gorka, 1967; Cribrosphaerella
ehrenbergi (Arkhangelsky, 1912) Deflandre, 1952; Parhab-
dolithus amgustus (Stradner, 1963) Stradner, Adamiker,
Maresch, 1968; P. embergeri (Noél, 1958) Stradner, 1963;
Prediscosphaera cretacea (Arkhangelsky, 1912) Gartner, 1968;
P. spinosa (Bramlette, Martini, 1964) Gartner, 1968;
Reinhardtites mirabilis Perch-Nielsen, 1968; Stephanolithion
laffittei N o é1, 1956 ; Chiastozygus anceps (G orka, 1957) Shum e n-
ko, 1976; Biffellithus turriseiffeli (Deflandre, 1954) Rein h-
ardt, 1965; Ahmuelerella octoradiate (Gorka, 1957) Reinhardt,
1966 ; Lithraphidites quadratus Bramlette, Martini, 1964; Micro-
rhabdulus decoratus D e £1a n d r e,1959 ; Ceratolithoides kampineri B r a m-
lette, Martini, 1964; Dictyolithus quadratus Gorka, 1957;
Lucianorhabdus cayeuxi D eflandre, 1959; Micula concava (Stra-
dner, 1960) Bukry, 1969; M. decussata Vekshina, 1959; M.
murus (Martini, 1961) Bukry, 1973; Tetralithus descriptus Martini,
1961 ; 7. pyramidus G ar d et, 1955 et T. quadratus Stradner,1961.

5. La zone Markalius astroporus. Définition : Pintervalle stratigra-
phi que compris entre la premiére apparition de l'espece Markalius astro-
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porus (Stradner, 1961) Hay, Mohler, 1967 et I'apparition de
Vespece Cruciplacolithus lenwis (Stradner, 1961) Ha v, Moh-
ler, 1967.

La zone s’est individualisée dans les unités ouest-interne, moyenne-
marginale et externe. L’association de la zone est limitée comme nombre
d’espéces et d’exemplaires vis-a-vis des biozones précedentes, contenant,
en dehors de la fossile dénominante, les espéces suivantes: Biscutum
notaculum Wind, Wise, 1977; Coccolithus erassus Bramlett e,
Sullivan, 1961; C. pelagicus (Wallich, 1870) Schiller 3
1930 ; Prinsius bisulcus (Stradner, 1963) Hay, Mohle r, 1967;
Markalius inversus (D eflandre, 1954) Bramlett e, Martini,
1964 ; M. reinhardiii Perch-Nielsen, 1968; Neococcolithes dubius
(Deflandre, 1954) Black, 1967; Zygodiscus sigmoides Bram -
lette, Sullivan, 1961; Z. spiralis Bramlette, Martini,
1964 ; Braarudosphaera bigelowi (Gran, Braarud, 1935) D eflan-
dre, 1947; B. discula Bramlette, Riedel, 1954 ;5 Biantholithus
sparsus Bramlette, Martini, 1964 et Rhomboaster cuspis B ra m-
lette, Sullivan, 1961.

L’association correspond & la zone NP, (Martini, 1960), peut
se corréler & la zone Globoconusa daubjergensis et & la partie inférieure
de la zone Subbotina triloculinoides/Subbotina pseudobulloides et carac-
térise le premier segment du Paléocéne inférieur c’est-a-dire le Danien
inférieur.

6. La zone Cruciplacolithus tenwis. Définition : Pintervalle stratigra=
phique compris entre la premiére apparition de Pespéce Cruciplacolithus
tenuis (Stradner, 1961) Ha Y, Mohler, 1967 et la premiére
apparition de ’espéce Chiasmolithus danicus (Bramlette, Martin i,
1964) Hay, Mohler, 1967.

A la partie inférieure du segment stratigraphique qui y corespond,
les especes suivantes viennent de s’ajouter sur le fond de 1'association
antérieure : Chiasmolithus bidens (Bramlette , Sullivan, 1961)
Hay, Mohler, Wade, 1966 et Coccolithus eopelagicus (Bram -
lette & Riedel, 1954) Bramlette, Sullivan, 1961,
tandis qu’a la partie supérieure, lespéce Biscuium notaculum W in d,
Wise, 1977, cesse son évolution.

Lassociation, toujours pauvre, individualisée dans les unités ouest-
interne et moyenne-marginale, est corrélable avec celle de 1a zone NP,

(Martini, 1970) et avec la biozone de foraminiféres Subbotina trilocu-
lonoides/Subbotina pseudobulloides et caractérise le Paléocéne inférieur,
¢’est-a-dire le Danien supérieur.

7. La zone Chiasmolithus danicus. Définition : Dintervalle strati-
graphique compris entre ’apparition de Pespece Chiasmolithus danicus
(Bramlette, Martini, 1964) Hay, Mohler, 1967 et la dis-
parition de l'espece Markalius reinhardtii Perch-Nielse n, 1968.

L’association de la zone Chiasmolithus danicus, pratiquement simi-
laire & celle adiacente inférieure (Cruciplacolithus tenuis ) en dehors du
fait que son niveau apporte aussi ’espéce dénominante, corrélable avec
la zone NP; au méme nom (Mart ini, 1970) correspond 3 la partie
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terminale de la biozone Subbotina triloculinoides/Subbotina pseudobul-
loides et & la partie inférieure de la zone Aecarinina inconstans, parmi
les biozones de foraminiféres. L’association caractérise l'intervalle stra-
tigraphique qui correspond aun Paléocéne inférieur et a été identifiée
dans les unités ouest-interne, moyenne-marginale et externe.

Coneclusions. L'étude de la répartition stratigraphigue du nanno-
plancton calcaire du niveau de la limite entre le Crétacé et le Tertiaire,
avait démontré que la séquence analysée se fait remarquer par une conti-
nuité manifeste de sédimentation enfre les dépots des deux périodes, Lies
7 biozones séparées en sont la preuve.

En général, on a réussi & metire en corrélation les zones du nanno-
plancton caleaire séparées par les subdivisions définies, pour les Carpathes
orientales & partir des foraminiféres.
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CALCAIRE AU NIVEAU DE LA LIMITE CRETACE-TERTIARE

rétacé - Terticire dans le flysch des Corpathes Orientales Reumaines.

DISTRIBUTION STRATIGRAPHIQUE DU NANNOPLANCTON

I. COSTEA, P, |OMNESCU. Nannoploncion caoleaire 6 la limite
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CORRELATION OF THE PLIOCENE AND LOWER PLEISTOCENE
DEPOSITS IN THE DACIC AND EUXINIC BASINS !
BY

LUDMILA I. ALEXEEVA 2, ION ANDREESCU 3, TODERITA BANDRABUR %, ANDREI
CEPALIGA 2, CONSTANTIN GHENEA % NICOLAE MIHAILA %, VALERI TRUBIHIN 2

1. Intreduction

This paper represents the results of the researches carried out within
o 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 Pliocene and Pleistocene deposits in the
Dacic and Euxinic basins.

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

9. Correlation of the Pliocene Deposits in the Daecic and Euxinie Basins
Pontian

The term Pontian, proposed by Le Play (1842), was redefined by
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
biostratigraphic respect, the Pontian is mainly characterized by the appear-
ance and development, among mollusea, of the Limnocardiids and Dreis-
senides.

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

% Geological Institute, 7 Pyzhevsky, Moscow, U.S.5.R.

3 Institute of Geology and Geophysics, str. Caransebes 1, 78344 Bucharest, Romania.
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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 Andrusov
(1923) to separate two substages within the Pontian : Novorossian and
Bosphorian.

Several horizons have been distinguished by different authors within
the Novorossian : Odessa Beds (Mihailovsk ii, 1909); Eupatoria
Beds (Davitasvili, 1933); Congeria subrhomboidea Beds (Eber-
zin, 1967); O. rhomboidea Horizon (Celidz e, 1953), ete. Stefa-
novié (1951) has proposed the Portaferrian substage for the C. rhom-
boidea Beds and Macarovici et al. (1965) suggested the Odessian
substage for the Odessa Beds with Bupatoria 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 the C. rhomboidea Beds in the Dacic and Pannonian basins.
The making evident of the C. thomboidea Beds in the west of the Georgian
Soviet Socialist Republic (Celidze, 1953) and the specification of
their  stratigraphic position (Taktakisvili i, 1971; Celidze,
1974) led to the conclusion that in the Buxinic Basin the Portaferrian
includes the C. subrhomboidea Beds at the lower part and the C. rhom-
boidea Beds at the upper part. In this case horizon TV from Kamyshburun,
assigned by Andrusov (1923) to the Bosphorian, is to come back
to the Portaferrian,

At present, in the Euxinic Basin, the Pontian is subdivided into
Novorossian, Portaferrian and Bosphorian, the meaning of the first.
substage being obviously different from that proposed by Andrusov
(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 Bupatorina littoralis
and Congeria rumana. The Portaferrian includes the beds with €. 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, Dreisenomya, ete. (Andreesc u, 1975; 1977;
1979; Motagsand Papaianopol, 1977; Marinescu, 1975, ete.)..

In spite of the diversification of the Pontian lithofacies, the cor-
relation of the Pontian, as well as of its three substages in the Dacic and
Euxinie 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 Sdratelu Valley (Berca) in the north-eastern part of the Dacie
Basin, pointed out only reversed polarities ; it made C e paliga (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 paleomagnhetic analyses carried out by Pevzner and
Cikovani (1978) on the Pontian deposits in the Kerci-Taman region,
Semenenko and Pevzner (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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3 CORRELATION OF PLIOCENE AND LOWER PLEISTOCENE 145

regarded as preliminary, further details will clarify the discrepancies
concerning their calibration.

Dacian

The Dacian stage, proposed by Teisseyre (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) (M a -
carovieci et al, 1965; redef. Eberzin et al.,, 1966) and the beds
with Pachyprionoplewra (= ‘‘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, Stylodacne heberti, Zamphiri-
dacna cucestiensis, Limnodacna wkrainica, Dacicardivm rumanwm, 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. mewumayri, Potomida ex gr. psilodonta, ete.) and viviparids (Vive-
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 (Slinicu de Buzdu Valley, in the south-eastern
part of the Dacic Basin), by “psilodonts” evolved from the haueri and
neumayri groups, occurring beside Horiodacna rumana, FProsodacnomya
sturi sturi, P. stenoplevra, Zamphiridacne zamphiri, Limnodacna rumana,
Congeria mirabilis, C. turgidopsis, C. caucasica, C. prahovensis, Dreissena
div. sp., Rumanunio rumanus, Viviparus rumaenus, etc.

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

Himmerian

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

At present, the Kimmerian is subdivided into three substages :
Azovian, Kamyshburunian and Panticapean ; however, recent researchns
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(Semenenko, 1975; Semenenko, Liuleva, 1976; Tak-
takisvili, 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 Huxinic basins. Consequently, endemic faunas occur,
e.g.the highly specialized Prosodacna belonging to the P.macrodon 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 theParscovian with the Kamyshburunian-Panticapean.
Thus, in Preazovia, Eberzin and Semenen ko (1966) have detect-
ed the species Horiodacha rumana, and the Duab Beds, in the west of
the Georgian Soviet Socialist Republice, contain several congerias (C. cau-
casica, C. mirabilis, ete.), limnocardiids (P. donacoides) and unionids,
oceurring 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 Nunivak (about 4.05 m.y.) in the Gilbert epoch ; the lower boun-
dary of the Dacian corresponds to an interval of normal polarity considered
by Cepaliga (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 Pevzner (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 con-
sidered by Cepaliga (1980).

Romanian

The Romanian stage has been proposed by Krejci-Graf (1932)
and redefined by Mih&ild (1969) and Andreescu (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 Slinicu de Buziu 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

Cindesti Beds.

'/-'"-H . 0 s -
) Institutul Geologic al Romaniei



D CORRELATION OF PLIOCENE AND LOWER PLEISTOCENE 147

In the same stratigraphic area the Romanian deposits have been
assigned, from the lithostratigraphic viewpoint, to the Rimna Formation
and the Cindesti Formation (Ghenea et al., 1981),

Andreescu (1978, 1979) has proposed, on the basis of a rich
fauna of fresh-water mollusca, 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 milcovensis-Rugunio riphaei (with four sub-
zones : E. mileovensis, E. geometrica, Unio kijalnicensis, and Bogatschevia
tamanensis, R. riphaei).

The Romanian formations in the Dacic Basin, as well as their
equivalents in the Buxinic 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 Beresti and Milus-
teni (= Beregti Beds, Gh en e a, 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 Cindesti Formation at Tulucesti, Cernitesti,
Covrigi, ete., 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 (Feru et al.,, 1978) from Milcovu din Vale,
Slatina, Cherlesti, equivalent with the Haprovian Complex in the south
of the Soviet Union and with the Middle Villafranchian (Roccaneyra,St.
Vallier, Olivola, efc.) in the south-east of Europe (Gheneaetal., 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 Dacic Basin (A n -
dreescu, 1979) occurring also in the Euxinic-Caspian Realm,

The paleomagnetic analyses carried out on samples from the strato-
type section of the Romanian as well as from other sections (Table 1),
indicated that on the Sldnicu de Buzdu 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 my.) (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 (Andreescu 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) (Andreescu 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 limit of the Romanian corresponds to the
Akchagylian-Apsheronian boundary in the south of the Soviet Union,
marked by the same zone — U. apscheronicus (Cepaliga,1972;Niki-
forova etal, 1976).

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

The Cindesti Formation (= Cindesti Beds; Mrazec and Teis-
seyre, 1901). In the Dacic Basin a large area of the Carpathian Fore-
deep, starting 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 characters are determined by the prevalence of the pebble and con-
glomerate banks (Arges, Dimbovija, Prahova, Buzdu, Rimnic 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 Cindesti 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 characterized by continuity of sedimentation
in the Romanian-Lower Pleistocene time span. Thus, at Beceni and
Plescoi the coarse intercalations constituting the Cindegti 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 Cindesti Formation corresponds
to a great extent to the Middle and Upper Akchagylian (Table 2).

The Frdtegti Formation. In the Lower Pleistocene, in the central
and southern part of the Dacic Basin there deposited alluvial accumula-
tions consisting of a sequence of pebbles and sands, separated by clayey
intercalations. In the western part (west of the Arges 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, Numerous 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 Fritesti Formation was first described under the name of
“Fritesti Beds” (L it eanu, 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 Bagin. There are

4 \l Institutul Geologic al Romaniei
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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 Fritesti 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 Oltet Valley, at Tetoiu (Bugiulesti). The mammal
assemblage i3 characterized by the presence of a single elephant (Archi-
diskodon meridionalis ) beside Paradolicophitecus geticus, Allohipus ste-
nonis, Dicerorhinus etruscus, Nyctereutes, Trogoniherium boisvilleti, Mega-
lovis, Leptobos, Pruealces gallicus, Canis etruscus (Samson and R4 -
dulescu, 1972). The mentioned fauna assemblage can be correlated
with the Odessian Complex in the Euxinie-Caspian Realm and the Unionid
biozones in the Olf 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
Dacie Basin (Uzunu, Stoenesti), at the upper part of the “Fritesti Forma-
tion”, one can observe sandy deposits with marly clayey intercalations
with a molluscan fauna, represented by : Bogaischevia sturi, Corbicula
Jluminalis, Pisidium amnicum, Sphaeridium cornewm, Viviparus eraio-
vensis, V. diluvianus, V. romaloi, V. geticus, Litoglyphus naticoides, Pla-
norbis planorbis, Anisius (Spiralina ) vortez, ete.

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

The Coconi Beds (Marly Complexr ). In the eastern area of the Dacic
Basin, a pile of marls and clays with thin intercalations of fine sands
overlies the Frdtegti 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” (Liteanu, 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 Mostistei 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-
cies of Corbicula cf. fluminalis, Valvata piscinalis, V. sibinensis sibinensis,
Pisidium priscum, P. amnicum, P. clessini, Sphaeridium iivicola, Planorbis
planorbis, P. corneus, Viviparus diluvianus, ete.

4, Coneclusions

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 Pachydacna 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. Stevanovié The title of the paper must be modified as it deals only with the
late Pliocene, the beginning of the Daclan, not with the whole Pliocene.

Answer: 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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BIOCHRONOLOGY AND C(HRONOSTRATIGRAPHY
OF THE UPPER PLIOCENE AND LOWER PLEISTOCENE
IN THE DACIC BASIN!?

BY
ION ANDREESCU *

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

Zones NSM,; — Abra reflexa, NSM, — Cryptomactra, NSM; — Sar-
matimactra podolica — S. fabreana, and NSM,— S. bulgarica belong to
the Sarmatian: zones NSM, — Abra tellinoides and NSMg; — Congeria
panticapaea tournoueri-Andrusoviconcha novorossica navicula are refer-
red to the Meotian ; zone NSM, — Eupatorina littoralis and the first two
subzones (NSM,, and NSM,) of zones NSM; — Prosodacnomya sturi
sabbae characterize the Pontian; subzone NSM,, — Pachydacna mira-
bilis and zone NSM, — Pachyprionopleura haueri —P. neumayri belong
to the Dacian, and the Romanian includes zones NSM,, — Viviparus
bifarcinatus, NSM;, — Rugunio lenticularis and NSM,, — Ebersininaia
milcovensis-Rugunio riphaei.

General Considerations

For the making up of the Romanian 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 USSR-
Moskow (Andreescu et al, 1981; Ghenea et al., 1982).

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Associations
1981 September 8 — 12, Bucharest, Romania.
2 Ipstitute of Geology and Geophysics, str. Caransebes 1, 78344 Bucharest, Romania.
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154 I. ANDREESCU 2

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

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 extinetions being recorded.
The proliferation of fresh-water mollusecan 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
Ruseinian fauna. In the Villafranchian, among the large mammals mention
should be made of the appearance and spreading (in Buropa) of Archidis-
kodon rumanus, genus Fquus, genus Bos (= Leptobos), namely the group
ELE (Tobien, 1970). Concurrently, among the small mammals the
first appearance of genus Leminus within the assemblage with Mimomys
polonicus is recorded in Central and South Europe (Chaline, 1977).

The third stage of evolution of the Romanian fresh-water molluscan
faunas is characterized by the extinetion 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 gromovi,
Croizetoceros ramosus, Pliomys kretzoi, Mimomys rex, M. pliccaenicus,
etc.) beside Anancus arvernensis, Equus stenonis, Dicerorhinus etruscus,
Leptobos etruscus, etc. (Tobien, 1970; Ballesio et al, 1973;
Kowalski,1973; Chaline, 1977, ete.).

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 (Plate1).

Zone NSM,, — Viviparus bifaercinatus (Andreescu, 1978) is
defined by the oceurrence 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 Buzidu—Milcov area, in the
eastern part of the Dacic Basin, in the lower part of the zone NSM,,, species
Prosodacnomya sturi sturt (C o b .) is found, endured from zone NSM,.

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

NSM,,, — Jazkoa sturdzae

NSM,,, — Pstlunio sibiensis

Zone NSM,, has a wide spreading within the Paratethys Realm ;
it can be delimited both in the Pannonian Basin (V. bifarcinatus -+ V. stric-
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turatus zones) and in the whole Dacic Basin. In the Euxinie Basin subzone
NSMO,,, has its equivalent in the upper part of the Duab Formation.
Subzone NSM,,, is to be found, in the northern part of the Euxinic Basin,
in the lower part of the Poratian (= P. sibinensis — Potomida sandbergeri
Zone) (Nikiforova et al, 1976). _

Zone NSM,, spans the time interval corresponding to the Proto-
Villafranchian mammal faunas from Beresti and Milusteni, equivalent with
the upper part of the “Moldavian (Kuchurgan) Complex” in the south of
the USSR and with the mammal deposits at Wéze, Ivanovce, Csarnota,
Wolfersheim, Perpignan, Séte, ete. in Central and Western Europe ( = zone
MN,,, Mein, 1975) (Plate I).

Zone NSM,, — Rugunio lenticuloris (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 NSM,,. Other taxa, particularly represen-
tatives of the genera Potomida, Psilunio, Cyclopotomida, some vivipars,
ete., are also to be found in zone NSM;, Numerous species of unionids
and vivipars proper to zone NSM,, have a reduced range that allowed
the separation of four subzones (Andreescu, 1979) (Plate I):

NSM,,, — ZRytia brandzae

NSM,y, — Pristinunio pristinus
NSBI];C == R_i,“t&'a 518125
NSM,,, — Cuneopsiden iconomianus

Subzone NSM,,, corresponds to Viviparus nothus Zone and possibly
to the lower part of V. sturi Zone in the Pannonian Basin and to Rugunio
lenticularis (partim) Zone in the Euxino-Caspian Realm, located in the
upper part of the Lower Poratian(N ikiforova etal,1976; Andre-
escu, 1979).

In the Pannonian Basin the equivalent of subzone NSM,,, is repre-
sented by the middle part, possibly the upper part too, of V. sturi-V. orna-
tus Zone. In the Euxinic Basin subzone NSM,,, characterizes the upper
part of the Poratian; it lies between R. lenticularis and R. bielzi zones
(Tchepalyga, 1972; Nikiforova etal, 1976).

Subzone NSM,,, 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 NSM;,,
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 R. bielzi Zone in the Euxino-Caspian Realm.

Subzone NSM,,; marks the time-interval in which most species
of unionids and viviparids, typical of the former subzones, occeur sporadic-
ally or become extinct. It is to be mentioned that even the zone marker
species (R. lenticularis ) is recorded only in places. 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 NSM,; can be regarded as an equivalent of
the R. lenticularis -~ R. bielzi - Cuneopsidea sudovskii zones separated
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by Tehepalyga(1972) within the Upper Pliocene unionid fauna in
the TUSSR.

In the interval of zone NSMj,, in different areas of the Dacic Basin,
fossil mammal remains have been recorded from the Cindesti Formation.
The best known mammal faunas are those from Tulucesti and Cernitesti,
which have been correlated (Samson, Rédulesecu, 1973; Sam -
somn, 1976) with the Upper “Moldavian Complex® in the south of the
USSR, corresponding to the Vialette faunas, recently redated at 3.2 —
— 2.6 m.y. (=Lower Villafranchian) (Bandet et al., 1978). Conse-
quently one may admit the equivalence of zone NSM,; with zone MN,g
(M ein, 1975, 1979), within which the start of the Mimomys polonicus.
— M. pliocaenicus phyletic-line is recorded simultaneously with the
beginning of the Villafranchian (Chaline, 1977) (Plate I).

Zone NSM,, — Ebersininaie milcovensis-Rugunio riphaei (Andr 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 (Andreescu,1978, 1979) within the zone NSM,, (Table 1) :

NSM,,, — Ebersininaia milcovensis-Viviparus turritus :
NSMy,, — Ebersininaia geometrica- Bogaischevia pretamanensis
NSM,,. — Unio kujalnicensis

NSM,,q, — Rugunio riphaei-Bogaischevia tamarnensis

Subzone NSM,,, has its equivalent in the Cistopol, Simbughino.
horizons (=Anodonta rustavellii Zone) of the Lower Akchagylian (Upper
part)— Middle Akchagylian (lower part) (Nikiforova et al., 1976;
Iahimovici etal, 1977; Andreescu, 1979).

To a large extent (?probably entirely) subzone NSM,,, correlates
with E. geometrica Zone (= Sultanaevo Complex) of the Middle Akcha-
gylian (= Akkuleaevo Horizon) in the Euxino-Caspian Realm (N ik i-
forova et al, 1976). At present it is difficult to correlate subzone
NSM;,, 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 NSM;,, (Tchepalyga,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 iz dominated by boreal unionids (Unrio kujaini-
censis Mang., Unio sp.), smooth vivipars (Viviparus subconcinnus,
V. fasciatus ), as well as small gastropoda of the genera Fagotia, Litho-
glyphus, Melanopsis, Theodoxrus, ete.

The abundance of specimens of U. kujalnicensis, beside the occur-
rence of species Dolomys milleri (= Slatina, level, Feru et al., 1978)
made it possible to equate subzone NSM,,, to U. kujalnicensis Zone
(= Krijanovka Complex, upper part=Liventzovka Lower Horizon —
= lower part of the Haprovian Complex) of the Kujalnik at Odessa
(= Upper Akchagylian) (Nikifor ova et al, 1976; Feru et al
1979; Andreescu et al., 1981). 5o

Subzone NSM;,, corresponds to the occurrence interval of thé index
species, limited at the upper part by the faunal assemblage of zone QM,.
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The interval corresponding to zone NSM;, overlaps the interval
including the species Archidiskodon gromovi, mostly corresponding to the
Haprovian Complex in the south of the USSR (=Upper Akchagylian)
and Middle Villafranchian in Central and South-West Europe (Beremends,
St. Vallier, Le Coupet, ete.) (= zone MN,, part., Mimomys pliocaenicus)
(M ein, 1975 5,1979; Feru etal., 1978, 1979) (Plate I).

Zone QM, — Unio apscheronicus (Tchepalyga, in Niki-
forova etal, 1976) is defined by the occm"mneo interval of the ndex
species limited at the upper part by the occurrence of the species Bogat-
schevia stuiri.

The faunal assemblage, dominated by reofile (Unio pictorum type)
and stagnofile (Ruphrata type) boreal umonlds, indicates a severe cooling
of the climate, possibly corresponding to the Donau glaciation. The mol-
Iusean 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-
forova etal, 1976).

Zone QI , — Bogatschevia sturi (Tehepalyga, 1972) corres-
ponds to the occurrence interval of the index species which, in the Dacic
Basin, in the Euxino-Caspian Realm and in the Pannonian Basin seems
to have a limited range (about 1.57 — 1.3 m.v.). Meanwhile, in the Daeic
Basin, the upper limit of the zone has not been established yet.

Magnetostratigraphy

At the stratotype of the Dacian and Romanian stages, on the Slinicu
de Buzau Valley, village of Beceni, Buziu District, the boundary between
the two mentioned stages coincides with the limit between zone NSM,
and NSM,,; it is situated at the level of normal polarity Cochiti event
(3.7 — 3.8 m.y.) of the Gilbert paleomagnetic epoch (Andrecescu,
1979; Ghenea, etal,1982) (Plates I, II).

In the section on Slinicu de Buzdu Valley, the boundary between
zones NSM;, and NSM,, coincides with the Gilbert-Gauss limit (3.32 m.y.)
(Tables 1, 2). At Podari (Jiu Valley) subzones NSM,,, and NSM,,, are
situated in the lower part of the Gauss epoch (Plate IT). For both subzones
a time span of cea 0.3 m.y. can be estimated.

In the type section of the Romanian the base of subzone NSM,,,
coincides with the Kaena event of the Gauss epoch (cca 2.8 — 2.9 m.y.).
(PlateII).(Andreescu, 1979; Ghenea et al, 1982). By extrapo-
lation it may be inferred that subzone NSM;,. wmight 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 Mileovu din Vale (Olt Valley) sections subzone
N8M,;,, 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 NSM;, may be estimated at about 2.6 — 2.7m.y. (Andreescu
et al., 1981) (Plates I, II). Subzones NSM,,, , are found in the lower
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part of the Matuyama epoch ot reversed polarity. It is possible that the
Reunion events (normal polarity), which have not been pointed out in
the Slatina section, might correspond to a sedimentary gap in the base
of subzone NSM,,, (Table 2). Subzone NSM ,.,, by analogy with its equi-
valent in the Upper Akchagylian (Nikiforova et al, 1976), begins
at about 2.0 m.y., and zone QM, in the base of the Apsheronian corresponds
to the Olduvai event (cca 1.8 — 1.6 m.v.) of the Matuyama epoch (A n -
dreesen etal, 1981) (Plate IT).

Chronostratigraphy

The Romanian has been previously (Andzreescu, 1972) subdi-
vided into two parts: the Lower Romanian — corresponding to the
“beds with smooth unionids” — and the Upper Romanian — including
the “beds with sculptured unionids’*

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

The Lower Romanian maintaing the same sense as defined in 1972,
corresponding now to zone NSM,,. As the classic area of formations deve-
lopment and of fauna oceurrence, on the basis of which the substage has
been delimited, is found at the Romanian 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 Romanian.

Taking into account the mammal faunas of Beresti, Milusteni,
Kuchurgan, etc. there results that the Siensian substage corresponds to
the lower part of the Moldavian Complex (zone MN5; M e in, 1975, 1979),
belonging to the Upper Rusecinian (= “Proto-Villafranchian auct.)
(Plate I).

The Middle Romanian 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 N'SM;, is pointed out.

The most representative deposits yielding the unionid fauna of
zone NSM,,, are to be found in the west of the Dacic Basin, the Jiu hydro-
graphic basin, at Bucovit, Podari, Cretesti, Bilta, 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 Romanian
substage (Andreescu, 1979).

In the Euxino-Caspian Realm, the Middle Romanian roughly cor-
esponds to the Poration (Lower Akechagylian) and in the South-West
European Realm it is mostly equivalent to the Lower Villafranchian
(Plate I).

The Upper Romanian (for which the name Wallachian was pro-
posed in 1979) is characterized by faunal assemblages clearly differen-
tiated from those of the Middle Romanian. 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 Romanian
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which are found mostly in the Pannonian Basin. From the climate point
of view, the Wallachian is characterized by important osecillations, 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 cca3.7—3.8 m.y. and the upper boundary, corresponding to the
limit between zones NSM,, and QM,; (Pliocene/Pleistocene boundary
in the present acceptance), coincides with the Olduvai event (1.6 — 1.8
m.y.). Consequently the Romanian spans an interval of cea 20. m.y., out
of which eea 0.5 m.y. belong to the Siensian, 0.7 m.y. to the Pelendavian,
and 0.8 m.v. to the Wallachian.
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QUESTIONS
Krstié¢. Where{from did you take the paleomagnetic samples — from outerops or from

boreholes ?
Answer y All the sammples were taken from outerops.
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SUCCESSION DES MAMMIFERES PLIO-PLEISTOCRENES
DANS LE BASSIN DACIQUE (ROUMANIE)?

PAR

MIRCEA ULPIU FERU 2, CONSTANTIN RADULESCU 3, PETRE SAMSON 2

Les recherches que les auteurs ont entreprises sur les formations
fluvio-lacustres du Bassin Dacique depuis 1958, hasées autant sur des nids
fossiliféres fonillés systématiquement que sur des piéces éparses dont la
position stratigraphique a été repérée, permettent de fixer quelques
moments importants dans le développement des principaux ensembles de
Mammiferes plio-pléistocénes en Roumanie.

Des associations de gros Mammiféres ont été signalées dans la moyen-
ne vallée de 1'Oltet, & Tetoiu (= Bugiulesti) et & Irimesti (Necrasov
etal,1961; Samson, Ridulescu, 1973), ainsi que dans la zone
Craiova-Filiasi (Schovert et al,1963)et dans I'interfluve Jiu-Motru
(Feru et al., 1965). La connaissance des Micromammiféres est plus récente,
des associations de Rongeurs et d’Insectivores étant mises en évidence
premierement 2 Slatina, Cherlestii-Mosteni et Izvoru (Feru et al,
1978), ensunite a Podari, Milecovu din Vale et Driginesti-Olt (Feru
et al., 1979). Ajoutons qu’a Slatina, Milcovu din Vale et I1zvoru, les recher-
ches concernant les Mollusques associés aux Mammiféres, ainsi que les
datations paléomagnétiques ont apporté des précisions complémentaires
(Andreesco et al, 1981).

D'une maniere générale, nous avons choisi pour caractériser chaque
association de Mammiféres une localité type — la plus riche en espéces
significatives — & laquelle nous avons réuni les découvertes équivalentes
de la méme zone (figure). Les principales corrélations que nous avons
_¢établies (fableau) se rapportent aux schémas de I'Union Soviétique
(Nikiforova et al,1976; Tchépalyga, 1980) des Pays Bas
(Zagwijn, 1974), de la France (Heintz, 1970), de 'Ttalie (A m -
brosetti et al., 1972; Azzaroli, 1977) et du Néogéne méditer-
ranéen (M ein, 1975).

1 Note présentée au 12¢me Congrés de 1’Association Géologique Carpatho-Balkanique,
3 — 13 septembre 1981, Bucarest, Roumanie.

® Entreprise géologique de Prospections, Caransebes 1, Bucarest,

? Institut de Spéologie “Emile Racovitza”, Bucarest.
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3 MAMMIFERES PLIO-PLEISTOCENES DANS LE BASSIN DACIQUE 163

Faune de Covrigi (partie inférieure de T'horizon sablo-graveleux si-
tué entre les couches X1IT et XV de charbon) : Anancus arvernensis, Diceror-
hinus cf. jeanvireti, D. cf. etruscus, Metacervocerus pardinensis.

Autres gisements — Faune de Groserea (méme horizon) : Zygolopho-
don borsoni, Anamous arvernemsis, Dicerorhinus cf. jeanvireti, Equus cf.
simionescui, Metacervocerus pardinensis, Cervus ci. perriert.

Equivalents (Dépression de Bragov) — Faune de Tarfig-2 : Dice-
rorhinus cf. jeanvireti, D. cf. etruscus, Cervus sp. (taille grande). — Faune
de Tlieni: Anancus arvernensis, Tapirus arvernensis, Dicerorhinus cf.
jeanvireti, Cervus sp. (taille petite), Gazella sp., Ursus minimus, Hystriz
cf. refossa, Castor sp.

Paléomagnétisme : normal & Iards-2, époque de Gauss avant 1’éve-
nement de Kaena (Ghenea et al, 1981).

Caractéristiques de la faune: association de deux Mastodontes ;
Eléphant absent ; deux formes du genre Dicerorhinus de taille différente ;
Cervidés archaiques; Equidé monodactyle primitif.

Corrélations : sommet de I’horizon kagoulien du complexe faunique
moldave, partie supérieure de la zone des Etouaires (~ 3 MA), Triversa,
zone MN 16.

Faune de Cernitesti (partie moyenne de I'horizon sablo-graveleux
identifié & ’horizon moyen du ‘“Levantin’) : Zygolophodon borsoni, Anan-
cus arvernensis, ‘‘Archidiskodon” rumanus, Dicerorhinus cf. jeanvireti,
D. cf. etruscus, Metacervocerus pardinensis.

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

Paléomagnétisme : normal, époque de Gauss (détermination par
V.M. Troubikhine, communiquée par A. L. Tchépalyg a).

Equivalents (Moldavie du sud) —Faune de Tulucesti : Z. borsoni,
A. arvernensis, “Archidiskodon” rumanus, Allohippus major UTINICUS,
Paracamelus alutensis, Cervus cf. perrieri.

Caractéristiques de la faune : apparition d’un Eléphant trés primi-
tif (“A”. rumanus ) ; Chevaux sténoniens de tres forte taille ; Dolomys du
groupe millert archaique.

Corrélations : complexe faunique skortselskien (= Poratien supérieur)
(Alexeeva, 1977), Montopoli ot I’Eléphant, assimilé a A. gromovi,
représente une forme plus primitive.

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

Faune de Slatina-1 (couche 14, argilo-limoneuse) : Desmana kormost,

Apodemus sp., Dolomys milleri ssp., Mimomys TANOT .
~ Paléomagnétisme : inverse, début de 1’époque de Matuyama.

Caractéristiques de la faune : dominance de Dolomys dont le degré
d'évolution est nettement plus avancé qu’a Podari.

Corrélations : horizon kryjanovkien du complexe faunique khapro-
vien, partie moyenne du Prétiglien, moitie inférienre de la zone de
St. Vallier et de la zone MN 17.
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Faune de Mileovu-1 (coupe de Milcovu din Vale, couche 3, sablo-
limoneuse) : Trogontherium sp. (taille petite), Dolomys milleri 88p., Mimo-
mys cf. minor. Bien que les raccords stratigraphiques placent le niveau de
Milcovu-1 au-dessous de celui de Slatina-l, nous n’avons pas séparé les
deux faunes, étant donné leurs étroites affinités ; les Mollusques ass0Ciés,
caractéristiques de 1'horizon tchistopolien situent le niveau de Milcovu-1
antérieurement & I’horizon kryjanovkien.

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

Paléomagnétisme : inverse, époque de Matuyama,

Autres gisements — Faune de Cherlestii-Mosteni (couche 3, argi-
leuse) : Desmana nehringi, Trogontherium sp. (taille petite), Allactaga
ucrainica, Apodemus sp., Dolomys milleri milleri, Borsodia 8p., Mimomys
gr. polonicus-pliocaenicus, M. minor. La position stratigraphique et la
faune situent le gisement de Cherlestii-Mosteni immédiatement au-des-
sus de celui de Slatina-2. — Faune de Fritesti-1 (zone de Fritegti- Giur-
giu, horizon inférieur,sablo-graveleux) : I’association de Mammiferes, con-
nue dés la fin du siécle dernier, renferme 4 c¢6té de Anancus, un Eléphant
proche, peut-étre, de A. gromovi ; ainsi, la faune se rangerait pres de celle
de Slatina-2.

Caractéristiques de la faune: diminution sensible de Dolomys qui
est plus évolué que dans le niveau de Slatina-1; dominance du groupe
Mimomys ; présence de Desmana nehringi ; apparition, & Cherlesti, de la
lignée M. polonicus-pliocaenicus, de Borsodia et de Allactaga indiquant le
début d’une premiére détérioration climatique (continentalisation) enre-
gistrée par les Mammiféres.

Corrélations : horizon ferladanien du complexe faunique khapro-
vien, phase fraiche du Tiglien, deuxiéme moitié de la zone de St. Vallier
(antérieurement & St. Georges-d’Aurac, daté de 1,92 MA) et dela zone MN 17.

Les faunes comprises entre le niveau de Milcovu-l et celui de Cher-
lesti se situent dans le Romanien supérieur.

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

Paléomagnétisme : normal, événement d’Olduvai (couches 37—40).

Autres gisements — Faune de Tetoiu-1 (vers la base de I'horizon
inférieur & dominante sablo-limoneuse) : Archidiskodon meridionalis, Dice-
rorhinus etruscus, Allohippus athanasiui, Bucladoceros sp., Mitilanotherium
ineaspectatum, Pliotragus ardeus, Nictereutes megamastoides, Ursus etruscus,
Homotherium crenatidens, Megantereon megantereon, Lynaz issiodorensis,
Beremendia cf. fissidens, Hystriz refossa, Castor plicidens, Trogontherium
boisvilletti dacicum, Hypolagus brachygnathus, Paradolickopithecus geticus.

Caractéristiques de la faune : Archidiskodon meridionalis, seul ; che-
vaux sténoniens de grande taille ; Cervidés de type Eucladoceros ; présence
de Trogontheriwm de taille moyenne, du Girafidé Mitilanotherium et dn
Primate Paradolichopithecus geticus.
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5 MAMMIFERES PLIO-PLEISTOCENES DANS LE BASSIN DACIQUE 165

Corrélations : début de I'horizon domachkinien du complexe fauni-
que odessan, fin du Tiglien, début de la zone de Senéze (antérieurement
au gisement type).

Limite Pliocéne/Pléistoeéne — Des données convergentes, concer-
nant les Mammiféres, les Mollusques et le paléomagnétisme, indiquent,
dans le profil de Slatina, la situation de la limite plio-pléistocéne au niveau
de Slating -3 (Andreescu et al, 1981; Feru et al, 1978). La
méme limite a été tracée par Samson et Radulescu (1973) a la
base de Tetoiu-l, ce qui vient d’étre renforcé par les résultats obtenus &
Slatina.

Faune de Tetoiu-2/Irimesti (vers le milieu de 1’horizon moyen 2
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., Canis etruscus,
Pachycrocuta brevivostris, Castor plicidens, Trogontherium boisvilletti
boisvilletti.

Autres gisements — Faune de Milcovu-2 (coupe de Milcovu din
Vale/Olt, couches 26 —29, sablo-graveleuses) : 4. meridionalis, Paracamelus
alutensis. — Faune de Izvoru-l (couche 1, sablo-graveleuse): A. meridio-
nalis, Allocaenelaphus sp. — Faune de Fritesti-2 (Prundu, horizon moyen
sablo-graveleux): A.meridionalis, Praealces gallicus. — Faune de Dragi-
negti—Olt (couche 2, sablo-graveleuse): Desmana gr. nehringi, Trogon-
therium sp., Allactage sp., Parapodemus sp., Mimomys pliocaenicus, M.
cf. coelodus, M. reidi, M. newtoni, COlethrionomys kretzoii, Borsodia cf.
tagurodontoides. 11 est difficile de préciser la position chronologique de la
faune de Driginesti par rapport aux niveaux de Tetoiu-1 et de Tetoiun-2 ;
tres probablement, elle est plus proche du second.

Caractéristiques de la faune : association de deux Equidés sténoniens,
de taille différente; apparition de ZTrogontherium de taille grande, de
Praealces, de Megalovis et des Mégacérins primitifs du groupe Allocaen-
elaphus ; ces dernieres espéces ainsi que Paracamelus, Allactaga, Borsodia,
Clethrionomys kretzoii, Mimomys newtoni et la fréquence accrue de
M. pliocaenicus indiquent une détérioration climatigue.

Corrélations : partie supérieure de l’horizon domachkinien du com-
plexe faunique odessan, début de I"Eburonien, zone de Seneze (la localité
type), Tasso et Casa Frata.

Faune de Izvoru-2 (couche 9, limono-sableuse) : Desmana nehringt,
Petenyia hungarica, Beremendia fissidens, Léporidé c¢f. Hypolagus brachyg-
nathus, Citellus primigenius, Trogontherium boisvilletti boisvilletti, Borsodia
cf. hungarica, Mimomys gr. reidi-pusillus, M. coelodus, M. pitymyoides,
Hislangia rex.

Caractéristiques de la faune : Insectivores plus nombreux ; présence
de Citellus, M. pitymyoides et Hislangia ; I'ensemble suggére une amélio-
ration du climat.

Corrélations : début de I’horizon bochernitsien du complexe fauni-
que odessan, phase plus chaude de Eburonien (antérieurement 2 Brielle),
sommet de la zone de Senéze.
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Faune de¢ Tetoiu-3 (horizon supérieur a dominante graveleuse):
Archidiskodon meridionalis ssp. (évolué), “Allohippus™ cf. suessenbornen-
sis, “A”. cf. marwi, Hquus aluticus, Soergelia cf. elisabethae, Bison cf.
schoetensacki, Trogontherium boisvilletti boisvilletti.

Equivalents (Dépression de Bragov) — Faune de Rotbav-Silvestru
(horizon sablo-graveleux inférieur) : A. meridionalis, Dicerorhinus etruscus,
“Allohippus” cf. suessenbornensis, “A’" cf. marzi, “A”. cf. altidens, Equus
aluticus, Allocaenelaphus arambourgi.

Caractéristiques de la faune : présence de formes évoluées du groupe
“Allohippus™, de E. aluticus et de A. arambourgi; l'association indique
une détérioration climatique. '

Corrélations : horizon kairien du complexe faunique tamanien,
épisode plus frais du Waalien (B).

Les faunes de Tetoiu-1 (Slatina-3) & Tetoiu-3 représentent trois
phases successives dans le Pléistocene inférienr.

Faune de Fratesti-3 (Fritesti s.s.) (horizon supérieur sablo-grave-
leux): Archidiskodon meridionalis (évolué), Praemegaceros wverticornis.

Caractéristiques de la faune: présence de P. wverficornis; forme
évoluée de A. meridionalis.

Corrélations : horizon mikhailovkien du complexe faunique tiras-
polien, début du ‘“Complexe Cromérien’.

La faune de Fritesti-3 s’inscrit dans la partie inférieure du Pléis-
tocéne moyen.

En guise de conclusion, nous devons relever que deux notions, celles
de ‘“‘couches de Cindesti” et ‘“‘couches de Fritesti”, sans étre formulées
explicitement, sont restées sous-entendues & notre exposé. L’espace ne
nous permet pas d’entrer dans les détails de ce probléme ; d’ailleurs nous
les avons discutés récemment (Feru et al, 1979). Rappelons, toutefois,
que les faunes se situant entre les niveaux de Covrigi et de Cherlestii-
Mosteni ou méme de Milcovu-2 proviendraient des sédiments attribués
généralement aux ‘“‘couches de Cindesti” et que les associations comprises
entre les horizons de Tetoiu-1 et de Fritesti-3 appartiendraient plutos
aux ,,couches de Fritesti”. Mais, il est évident, qu’a partir an moins du
Romanien moyen, des niveaux chronologiquement équivalents se trou-
vent aussi bien dans I'une que dans l'autre des deux formations ; ainsi,
“couches de Cindesti” et ‘“‘couches de Friitesti’” ne représenteraient —
quand elles auront une définition lithologique adéquate — que tout aun
plus deux facies différents d'un méme processus de remblaiement du Bassin
Dacique. Et, & la fin, mentionnons que des découvertes récentes, faites
prés du Danube, & Ciuperceni (Terzea, Boroneant, 1979) — done
dans le domaine des ‘““couches de Fritesti” — laissent entrevoir un nivean
plus ancien encore, proche de celui de Milugteni-Beresti, ce qui vient de
renforcer nos vues antérieures.
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REPRESENTATIVES OF THE GENUS BORELIS
IN THE BADENIAN AND LOWER SARMATIAN OF YUGOSLAVIA®
BY
NADEZDA GAGIC

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

Representatives of the genus Borelis, generally and mostly the
species Borelis melo (Ficeht. Moll), 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, marl, 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, and ProjectNo. 25 of the International Geological Correla-
tion Programme. :

Borelis melo and Borelis cf. haueri are found in western Serbia in
the Korenite-Jadar Basin (Petrovi¢, 1963/67; Gagié, 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 agié, 1977 ; loe. 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 Spajié¢ and DZodZo-Tomidé (1973), in sandy clay of
boreholes at Veliki Mokri Lug (91.4 m), KumodraZ (146 — 149 m, toge-
ther with B. haueri), and Le§tani (195 — 201 m), and in reef limestone
with Eithothamnium below Kalemegdan, all in Bolivina dilatata Zone
of the Upper Badenian, while the species Borelis hauert is identified in the
same limestone of borehole B-19/74 (35 — 48 m) in the Railwaymen
Hospital, Beograd (G agié, 1974 ; loc. 3).

South of Beograd, representatives of Borelis melo are found in sandy
clay of borehole B-1/73 (191 — 211 m; G agié, 1973), north of the
village of Vencane ; based on microfossil community with large Elphidium

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

2 Geological Institute, Beograd, Yugoslavia.
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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 M arkovi ¢,
1956—1981; G agi ¢, 1959 ; Bo-18 at depth interval 1241 — 1247 ; loc.5).

D#od%o mentions (1964) Borelis melo from marly clay with
Planuling wuellestorfi (S ¢h w.) 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 Vrska Cuka
(Popovié and Gagi 6, 1969 ; loc. 8); it is very abundant in highly
marly clay of the upper lagenid zone in Bradevacka Reka (Gagié,
1971 loc. 9). It is encountered in argillaceous-arenaceous sediments
‘of the Slatina Basin in the Ammonia becearii Zone (Gagié, mPopo-
vidé, 1968; loc. 10).

The species Borelis melo is found in northern Bosnia (M uldin i-
Mamu#ié,1955) in marl from borehole Ravna Trefnja 1 (521 — 642m),
north of Tuzla (loc. 11), corresponding to the upper lagenid zone of the
type Badenian. Abundant Borelis melo is mentioned (M. Eremija,
1970 ; loc. 12) in- the Ammonia becearii Zone in Upper Badenian marly
sandstone of the Projavor Basin. Also in Bosnia, it is identified in sedi-
ments of northeastern slopes of Kozara, in sandy clays and clay-caleareous
gsandstones of the same zone (Petrov id, 1969).

Only individual specimens of Borelis melo have been found in Upper
Badenian sediments of Croatia and Slovenia according to oral communi-
cation of Muldini-Mamuii ¢ (1981) and Rijavec (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-
tum and Blphidium crispum. 1t was a new knowledge of this species’

“vertical distribution in the Paratethys.

The frequent occurrence Wwas 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 Sarmagtian, in Elphidium 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 ¢, 1974, boreholes ;
loc. 14).
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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-
slavia, 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 Marcovica street;
Gagid, 1980) and 60 m (KronStatska Street; D Zod Zo, 1975).

Near Beograd, Borelis melo was found in the same zome, in the
pseudo-oolitic limestone of the Seona Stream (G agié, 1972; loc. 16)
(Fig. 2) in the sandy limestone of the village of Slatina (same author ;
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Fig. 2. — Borelis melo (Fichtel and Mol 1) from Seona Stream, loc. 16, Lower Sarmatian.

a, wash-out specimens, magn. -+ 21 ; b, equatorial section with visible postseptal canals. Magn.

X252 ; ¢, 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 MiSljevac Stream, the village of Guberevac
(Gagié, 1974; loc. 18) (Fig. 4).

Macrofaunal data and a general description of sediments in this
section are given by Stevanovid, 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’°0Orb.),
Elphidivm crispum (L inné)— small forms, Elphidium sp., Ammonia
beccarii (L. ), Cytheridea hungarica Z al., Aurila mehesi (Z al.), Mio-
cyprideis sarmatica (Z al.), Hemicyprideis cf. dacicus (H.), ; in bed 6
prevail ostracods; Cytheridea hungarica, Aurila mehesi, Hemicyprideis
cf. dacicus, Xestoleberis cf. lunaris R 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 Eiphidium
antoninum. Upward follows a set of beds, 14 through 24, which contain
more or less Aurila notata ; bed 15 includes minute miliolids, elphidiums,
Halicoryne morelleti (P ok.); bed 16 has sparse Leptocythere plana
(Schn.), 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 Mifljevac Stream, and Sarmatian sediments conti-
nue from bed 34 to the right side of the stream but nearly only in calca-
reous 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 contain 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 formed, may have
prevailed until the formation of compact limestones (bed 30).

Limestone occurrence is frequent from this bed to the end of the
gection (bed 40), with the exception of bed 34. It begins with compact
limestones, to be succeeded by sandy, oolitie, 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.

Institutul Geologic al Romaniei



e

Fig. 3. — Borelis melo (Fichtel, Moll) from sandy limestone of Slatina village, loc. 17,
Lower Sarmatian.
a — c, axial and tangential sections ; figs. 1 (x 60) and 3 (x 52) details of fig. b (x 21); d, axial
section, somewhat elongated form ; Halicoryne morelleli ( P o k.), besides borelis. Magn. x 52;
e, axial and tangential sections ; some forms slightly deformed. Magn. X 21.
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Fig. 4. — Borelis melo (Fichtel, Moll) from Lower Sarmatian sediments of Migljevac
Stream, loc. 18.
a — ¢, 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 60.
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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%,.

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 — 509, 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 (Gagié, 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
could have adapted, though stenohaline forms, to the new conditions
of much lower salinity and thereby prove their ecological validity.

Using the criterion of lower salinity (probable to 20°/,,) 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 hoth Paratethyses
during the Lower Sarmatian could 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, according to the Sarmatian subdivision
in the areas of the Central Paratethys (J iri¢ ek, 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” -+ “¢”), and bed
40 to the Upper Sarmatian sensu siricto (*‘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 Bignot et Guernet (1976).

It is mentioned in Hungary in Bulimina and Spiroplectammina
horizons of the Upper Badenian in boreholes Vilyvitdnjy 6 (60 — 62 m),
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Fizérhajata 2 (715 — 716 m) according to I. L. Koreczné (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 microfauna(P app,
1978) and in faciostratotype of Stiefingtal (Kollmann- R 6gl, 1978).

; (] ,;/‘S
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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. Guernet, 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, B? rolellus;
5, Miogypsines in association; 6, Lepidocyclines with Borelis;
7, biotopes actual with B. sehlumbergeri.

In Poland, Borelis melo is identified near Bochnia (loc. VI) in
Chodenice Beds of Lower Kossovian, and in Grabowice Beds of Upper
Kossovian (Buczkowska, 1955). It is also found in Lower Badenian
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of Benezyn near Wadovice, together with B. haweri and B. rotellus (L. uc z -
kowska, 1957).

In Romania, in the western part of Intracarpathian depression,
Borelis melo is encountered in Volhynian calcareous-marly sediments
of Zarand Basin (Tonesi, Sagatovici, 1970; loc. IV), and in
Caransebes-Mehadia Basin (Popescu, Marinescu, 1978) in
Upper Badenian organogenic limestone, A biozone with Borelis melo from
borehole in Upper Badenian limestone and marl is mentioned northeast of
the Moesian Platform (Vasilescu etal,1971). It is also mentioned
(Popescu,1979) in the Upper and Lower Badenian of Mehadia Basin,
Maramures, 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
(Tzankov etal, 1965), loc. VII.

In trans-Carpathians (Venglinskiy, 1958, 1975) in sandy-
micaceous clay of Lower Badenian Tresvenian suite on Solotvin slope,
Borelis melo and B. rotellus (d 'O rb.) are found in loc. IX.

In Volhyno-Podolsk plate, Borelis melo is encountered in Ternopol
Beds of the Upper Badenian (Venglinskiy, 1975) in loc. VIIIL;
on Kerch Peninsula (loc. XI) in green clay and marl 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-
retskiy et al, 1974; Venginskiy, 1975).

The species Borelis melo is found in many well-developed specimens.
mentioned as noteworthy in upper lagenid zone and Sandschalen zone
localities (P app 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 given when
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 Lowsr Sarmatian sediments,
too. Bach of these species in Central and Eastern Paratethys is mentioned
to have come from Badenian sediments.

In the Mediterranean domain, representatives of Borelis occur some-
what before that of Orbuling, in the early Langhian, and disappear in the
late Tortonian, while the above mentionsd authors maintain the idesa
that Borelis melo continuss to exist into the recent age and is found at
present time as Borelis pulchra (d’O1r b.).

The discovery of Borelis melo in the Lower Sarmatian of ths Central
Paratethys allows a wider correlation with those in the Mediterranean,
L.e. zones of B 1o w (1969). Thus the Lower Sarmatian of the Paratethys
could generally correspond to the terminating part of zone N13, 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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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

%qﬁ*ger Sarmatian and in other regions of the Central and Eastern Para-
ethys.
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N. SAGIC. Representatives of the genus Borelis in the Badenian

and Lower

Sarmatian of Yougoslavia
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BIOCHRONOLOGICAL SIGNIFICANCE OF THE NEOGENE
MACROFLORAS IN ROMANIA!

BY
RAZVAN GIVULESCU 2, NICOLAE TICLEANU?

1. Introduction

The use of Neogene fossil plants for biochronological purposes has
constituted a constant concern of the Romanian palaeobotanists the
more so as in Romania 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 (P op, 1936).

Another method that can be applied only to rich fossil floras, based
on the ratio between the exofic and the native elements, was intoduced by
Szafer (1946) and used by G ivulescu (1957, 1961, 1969).

Lately, Givulescu (1979) studying the distribution in time
of the fossil alga Cystoseirites partschi has ascertained that in Romania
it reaches its maximum development in the Lower Sarmatian; thus he
succeeded to date the flora at Timpa. :

The intensification of the palaeobotanic investigations led to the
determination of fossil plant associations characteristic of certain time
spans (Givulescu, 1967 a; Ticleanu, Micu, 1980).

In the last decade the progress of the palacobotanic researches
in Romania 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 stratigraphie
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.

1 paper presented at the 12th Congress of the Carpatho-Balkan Geological Association,

1981 September 8 — 13, Bucharest, Romania.
2 Institute of Higher Education, Baia Mare.
3 Institute of Geology and Geophysics, str. Caransebes 1, 78344 Bucharest, Romania.
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2. Analysis of the Biostratigraphie Value”of 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 imprints, both from the papers printed up to now
(Givulescu, 1960, 1966, 1973, 1978; Semaka, Givulescnu,
1965; Givulescu, Ticleanu, 1977) and from some papers:
which are in press or unpublished data.

The Neogene flora synopsis in Romania 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 certain. The taxa with obvious common characters —
— Typha latissima, Phragmites oeningensis, ete. — have not been discus-
sed. Some taxa, although mentioned once in the Miocene fauna, are of’
special significance as they continue in the Oligocene flora.

Figure 1, including the selected taxa, shows 5 main groups of taxa,.
developed in the following intervals4: Oligocene-Lower Burdigalian,
Oligocene-Pannonian E, Aquitanian-Pliocene, Sarmatian-Pliocene, Plio-
cene-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. OligocenesLower Burdigalian Taxa

Although in a small number, the fossil plants of this group (Lygo--
dium_kaulfusii, O. lignitum, O. 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 Taza

The number of the taxa typical of this group is considerable : 8. abie~
tina, S. sternbergii, T. dubium, L. salicornioides, A. gaudinii, E. orsber-
gensis, M. lignitum, C. 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 Romania, differentiating it
trom 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 C. decheni, as well as the palmtrees, their last specimen —
— possibly relic—being described from the flora at Biita (Givulesecu,.
Riffle, 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 certain 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- Pliocene Taxa

This group is represented by the following taxa: G. ewropaeus,
J. acuminata, C. sereaefolia, P. denticulata, S. macrophylla, C. grandis,
L. europaeum, C. phaseolites, A. tricuspidatum, and B. tiliaefolia.

Mention should be made of the taxa specific to the coal-forming bog-
facies : G. europaeus, B. tiliaefolic, L. europaeum, and 4. tricuspidatum.
In our previous papers (Givulesecu, 1967 b) we have pointed out
that G. europaeum -+ B. tilinefolia 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 spite of oscillations,
had a general background ot continuous decrease from the Oligocene up
to the Pleistocene.

2.4, Sarmatian-Lower Pleistocene Taxe

The appearance of these taxa represents 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 Pliocene.
The taxa of this group are: P. leptophylla, P. taediformis, A. alba, C. minor,
P. latior, P. balsamoides, B. macrophylle, A. latior, A. gracilis, A. kefer-
steini, I'. aitenuata, F. silvatica fossilis, Parrotia pristine, C. atavia,
C. pumila, C. kubinyi, Q. mediteranea, Q. drymeja, Q. neriifolia, Q. pontica
miocenica, Q. pseudorobur, Q. pseudocastanea, A. sancte crucis.

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. Pliocene-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 Pliocene flora in Romania.

Generally speaking, the evolution of the Neogene flora has three
main moments. The first moment, in the Aquitanian, characterized 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 several 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 several stages; it reduces the possi-
bility of their use in the definition of certain biostratigraphic units cha-
racterized by a wide areal distribution within a short time interval. In
spite 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. Close o 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 E; of Delureni.

In case of the three species of Fagus (ace. to Givulescu, unpu-
blished data), although their occurrence does not present necessarily
distinet biostratigraphic limits, two inferval biozones can be delimited :
the former only with F. attenuata, corresponding to the Sarmatian (sensu
Suess), and the latter, when F. aftenuata coexists beside I'. 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-
rabian when, probably due to ecologic optimum conditions, the taxon
is developed on a large area from Hungary up to the Caucasus.

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. Corus, Valea de Cris, Chiuzbaia) and
then the information from several synchronous fossiliferous sites with
poorer floras, thus establishing associations based on the frequency of
the elements.

We have taken into account the possibility that two floral provinces
would have existed simultaneously on the Romanian 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 provinee
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 climatically conditioned, the southern one
having 2 climate with dry influences.

\ : . i :
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Some paiaeophytocenoses 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 @. 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 B, 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 (Givulesecu, 1980).

In the present stage of palaeobotanic research we consider that almost
all fossil plant associations — except the Lower Burdigalian and Lower
Badenian ones which are less known — can be carefully used in biostra-
tigraphic correlations (see Plate).

4, Ratio between Exotie 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).

FerniRGoraia) ¥ Cris Waaerig] 5. Hos ezd \Borsee fodaur ser
W =< col A BENE MEAN EAE M S

%-
, \ Fig. 2. — Aspect of the
curves of exotic elements
. # (1) and native elements
e (2) for the Upper Miocene

- floras of Romania and
-~ Europe.

£
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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 has 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 inconvenience can be eliminated by the
intensification of the palaeobotanie researches.

5. Conelusions

The use of fossil plants for biostratigraphic correlations for Neogene
deposits still requires caution : 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. ewropaeus, etc.) persist, without significant qualitative
variations, during long time intervals. We should take into account the
possibility of the existence of palaeofloristic provinces.

In spite 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 paper are according to Moisescu, Popescu
(1980) and Andreescu (in press).
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ICHTHYOFAUNA CHANGES IN THE TERTIARY
OF THE CARPATHIANS AND OF THE CAUCASUS!
BY
ANNA JERZMANSKA 2, JANUSZ KOTLARCZYK ®

Well-preserved imprints of fish skeletons of the Teleostel group
were reported since many years to occur in the Menilite-Krosno Series
of the Carpathians (detailed bibliography is given by Kotlarczyk
and Jerzmanska,in press) and in the Maikop Series of the Caucasus
and adjacent areas (Daniltshenko, 1960; Jafarova, 1964;
Fedotov, 1976; Daniltshenko, Endelmamn, 1977). Fairly
long time interval of accumulation of these deposits (from Lower Oligocene
to Burdigalian, inclusively, i.e. cca. 20 m.y.) suggests the possibility of
variation of the Ichthyofauna in time. In fact, as follows from detailed
studies, there are distincet analogies between successions of some ecological
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 what degree the ichthyozones of local ecostrati-
graphic subdivision for the Carpathian region (Kotlarczyk,Jer-
manska, 1980) confirmed by otolith examinations (Brzobohaty,
1981) can be applied in the Caucasian Basin. The obtained biostratigra-
phic data, allowing 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 ot -
larczyk, Jermanska, 1976: lower bathypelagic assemblage (IPM
1 zone) younger neritic-sublittoral assemblage (IPM 2 zone) and upper
bathypelagic assemblage (IPM 3 to IPM 6 zones). Ecological character
of the youngest, still poorly examined, Lower Miocene assemblage

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

2 Laboratory of Palaeozoology, Zoological Institute, Wroctaw Universily, ul. Sienkie-
wicza 21, 50 — 335 Wroctaw, Poland. :

3 Laboratory of Geology and Mathematical Geology, Institute of Geology and Mineral
Deposits, Academy of Mining and Metallurgy, Al. Mickiswicza 30.30 — 059 Krakdw, Poland.
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(INM O zone) (Jerzmanska, Kotlarczyk, 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
convesus D anil. in the Morozkin Balka Subhorizon (Daniltsh -
enko, 1960, p. 85). In the upper horizons (Miatlin-Mucidakal, Riki 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 (Daniltshenk 0,
1960, pp. 176, 179). Later discovery of benthic Pleuronectiformes in the
Zuramakent Horizon (J afar o v a, 1966) and the development of abun-
dant benthopelagic Gadidae in all the horizons of the Maikop Series
(Fedotov, 1976) impairs from paleontologic viewpoint Danil-
tshenko’s hypothesis on the variations of depth of the H,S layer as
the cause of ecological 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 biogeographieal 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 exemplified by Gadidae, being one of the better
examined families in the last decade. In the Miatlin-Mucidakal Horizon
of the Caucasian Paleogene deposits, Fedotov (1976) established
the occurrence of Palacogadus simionescui (S im .), being the index species
in the IPM 2 zone of the Carpathians. Besides, our recent studies have
shown the presence of the genera Palacomolva D anil. (Gadidae) and
Pseudotetrapturus D anil. (Palaeorhynchidae) (Jerzmanska —
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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 aniltshenko,
1960 ; Fedotov, 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 ocemrrence 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 partsof 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 IPM 1 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 ecological in character, being caused by some differences
in the depth of basin, in which the oceurrence of deep-water fishes with
photophores (Scopeloides glarisianus A g., Vinciguerrua obscura D anil.,
Eomyctophum limicola D an il.) 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 (Bog.), close to
contemporaneus Gephyroberyz darwini (Johnson) (Daniltsche-
nkoP. G., p. 87). The latter species is a pelagic form, living at depths
from 200 to cca. 500 m (N ielsemn, 1973). Other fossil genera
(Palaeolroctes D an il., Protobrotula/D anil. [, Holostheus A g.) from the
Planorbella Bed, defined by Daniltshenko P. G. (1960) as deep-
water ones, cannot be taken into account in estimating the depth of
basin, since taxonomical revision in this case isnecessary (Arambourg,
1967; Jerzman'ska, 1979).

On the other hand, very interesting and apparently not comprehen-
sible is the occurrence of Centriscus heinrichi (H eck.) in some deep-
water deposits of the Carpathian and Caucasian seas. This species, con-
sidered to be a shallow-water form (D aniltsh enk o, 1960), could be
able to live also in surface ocean waters (J er zmanska, 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 aniltshenko,
1960, p. 77) and upper part of this bed (F ed o t o v, 1976, p. 55). In the
Carpathians this species, as well as two others, belonging to the Centriscus
L. genus, occur only in the middle part of the IPM 1 zone and are very
abundant (Kotlarczyk, Jerzmanska, 1976). It is evident.
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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 Ha 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 cosmovicii Cosm. and Pauca, Homyctophum
menneri D anil., Bomyciophum Loraense D anil., Bregmaceros fila-
mentosus (Priem .). In the case of Argyropelecus cosmovicii species,
known only from one specimen of old Grossheim collection (D amnil-
tshenko, 1960, p. 32), the possibility of erroneous localization of
sampling is not excluded. The occurrence of the latter taxa can be explain-
ed Dy 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 develop. However, the estimation of vertical ranges of these
genera in the Caucasus and in the Carpathians calls for further studies.

2. Distinet correlation concerning both the composition of taxa and
ecological 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 Hipposyngnatus D anil., common to both Carpathians
and Caucasus, was noted.

3. The appearance of Merluccius inferus D anil. 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. Tack 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 Palacomolva D anil. Gadidae genus and of pelagic
Pseudotetrapturus D an il. (Palacorhynchidae) and Echeneis L. (Echenei-
dae) genera in the IPM 5 and IPM 6 zones (Jerzm anska — 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 Syngnathus L. both in the
Carpathians (Jerzmanska, Kotlarezyk, 1976a) and in the
Caucasus (Hekker, Merklin, 1946). It should also be noted that
the appearance of the genus Hcheneis L. in both the basins can be con-
nected with Late Oligocene warming of oceanic surface waters, which
begun 28 m.y. B.P. (Haq et al., 1977).

21
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The differences in the succession of ecological 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 thesisof Daniltshenko (1960) and Fedo -
tov (1976) on the variation of depth of the upper boundary of H,S-
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
initial stage of this process, the Caucasian Basin waters were subjected
to a freshening process (Polibin and Morozkin Balka subhorizons —
Veselov, 1979; Veselov, Luleva, 1980). Subsequent return
to normal salinity is marked by the appearance of neritie-sublittoral
fish assemblage in the whole basin. Repeated 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 Riki and
Zuramakent horizons, the increasing depth was not sufficient for the
development of bathypelagic fishes. Such conditions started to govern
in the Caucasus region but later in the Tarkhan Horizon, in which bathy-
pelagic forms appear (Daniltshenko, 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. Veselowv, 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 (Jerzmanska,
Kotlarezylk, 1981). Taking into account the data from the Cauea-
sus (Veselov, Luleva, 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 Riki and Zuramakent
horizons with that of the IPM 5 and IPM 6 zones suggests Upper Oligo-
cene or HEgerian age of both Caucasus horizons. This coneclusion is
closer to the opinion of these authors who assign to the Miocene only the
latter horizon (Daniltshenko, 1960, Fedotov, 1976) than
that of Veselov (1979) who considers both horizons to be Miocene
in age. Because of lack of convincing paleontological data for the above
mentioned Maikop sequence, our estimation, based on Ichthyofaunal
data, does not contradict with any facts known till now.
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The presented parallelization and stratigraphic conclusions should
be considered as preliminary proposal and presentation of the problem.
Its proper and definite solution will be postible only on the ground of
more detailed studies in both regions under consideration.
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QUESTIONS

T. Nalbant. It is very difficult to make 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, Pauci, a.0.) to the genera
Clupea 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 Clupeonelia, Harengula,
rather than to the actual Clupea and Alosa. Perhaps only a few large specimens appear to be
true Alosa on the basis of skull bones, vertebral number, fine ray formula, ete. 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 Clupea or Alosa. Therefore the fossil shads need
a careful revision on a worldwide basis. On the other hand, I suspect that the remains actually
included in the modern genus Serranus represent another error. 1 hope that a true cooperation
between all ichthyologists and paleoichthyologists will solve these problems.

Answer 1 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. Szymec zyk has been working on osteology
and taxonomy of the Paleogene clupeids and myctophids. Sheis 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 span of many taxa in the
continuous stratigraphic sections, as well. It seems to me 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.

Referring to the Serranus, I would like to emphasize that Serranus budensis from the
Carpathians and the Caucasus may belong to another genus. According to Oberhlova
(1975) this species differs from the living genus Serranus in some osteological characters. In
spite of the fact that I have a large collection of S. budensis, I cannot concentrate on this taxo-
nomical problem because T 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 international cooperation among paleoichthyologist as well.
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THE KISCELLIAN STAGE (OLIGOCENE).
FACIOSTRATOTYPES AT NOSZVAJ
(BUKK MOUNTAINS, HUNGARY)®
BY
MIKLOS KAZMER 2, PETER VARGA ?

The Kiscellian Stage

The Oligocene stages (Lattorfian, Rupelian and Chattian) have
been set up in Western Europe. Their stratotype faunas belong to the
Boreal bioprovinece, therefore their correlation with the Oligocene faunas
in the Carpathian Basin brings up several problems. According to B 41d i,
(1980) the latter contain much Mediterranean and Indopacific elements.
The southern connections and partial endemism of the faunas make the
introduction of regional stages inevitable. It is to be hoped that the new
stages will be correlated with Western European (Boreal), Mediterranean
and other ones in due course.

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 41 di,
Sened, 1975). A new stage, Kiscellian (pronounced as kesh-tzall-ian)
corresponding to “Lattorfian” (sensw Martini, 1969) plus Rupelian
has been suggested in an early paper of Baldi (1966). This proposal
was renewed in an official form at the Mediterranean Neogene Congress
in Athens (B 41d1i, 1979a).

The essence of his proposition is as follows : As the Paratethys has
been separated from the Tethys in early Oligocene time (B 4aldi, 1980)
it is reasonable to introduce the stage Kiscellian for Lower and Middle

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

. 2 Department of Geology, Eotvis U niversity, H-1088 Budapest, Muzeum korat 4/a,
Hungary.
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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 Hocene-Oligocene boundary.

B 41di (1979 a) designated a provisional stratotype for the Kiscel-
lian. The drilling R—8/3 in Budapest contains the lower boundary of
the new stage close to the bottom of the Tard Clay Formation. The upper
boundary of Kiscellian is defined by the lower boundary of Egerian, at
the type locality in Eger.

Faciostratotypes of the Kisecellian Stage

SIKFORUT-quarry at Noszvaj, 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.

o

Y
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gt o AL

o e
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Fig. 1. — Geological map of Noszvaj.
1, Triassic dolomite ; 2, Eocene terrestrial conglomerate ; 3, Upper Eocene nummulitic lime-
stone and marl ; 4, Lower-Middle Oligocene Kiscell Clay Formation ; 6, Lower Miocene terrestrial
gravel; 7, Lower Miocene rhyolite tuff.

The underlying limestone, calcareous marl and marly beds are
characterised by Nummulites fabianii Prever, N. incrassatus dela
Harpe, Spiroclypeus carpaticus (U h 1ig), . granulosus Bouss a ¢,
Grazybowskaia multifide Bieda and Q. reticulata (Riutimeyer) (see
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Zilahy, 1967). The Upper Eocene, Priabonian age of the sediments
is proved.

The alternating white marl and yellow-green, glauconitic limestone
beds (Fig. 3) of the Sikfokit-quarry lie conformably on the Priabonian

| ; SN ;
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- ]

rhyolite tuff | !

terrestrial gravel IMIJ
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Fig. 2. — Ideal lithologic-
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al section of the Noszvaj
area.
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Kiscellian

Priabonian
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limestone. The topmost layer of the section is Lower Miocene gravel lying
unconformably on the Kiscellian.

The prevailing marly sequence contains 20—80 em thick allodapic
limestone beds (Meischner, 1964). The sedimentological features
o 1 the allodapic beds at Sikfokit are, as follows :

— sharp contact between marl and limestone at the bottom of
t he limestone beds;

— transitional contact between limestone and marly beds at the
top of the limestone beds;

o
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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 miecro-
bioclastic grains, less than 1 mm in diameter : fragments of corallinacean
algas, echinoids, nummulitids and other foraminifers, bryozoans, molluses
and worm tubes, altogether shallow sublittoral faunal elements ;

SV

Fig, 3. — Profile of the
Sikfgkiat-quarry.

a, sandy, calcareous marl;
b, marl; ¢, allodapic li-
mestone bed; d, marl;
¢, allodapic bed: f, marl;
g, allodapic bed; h, fine
sand ; i, tuffitic white

marl; j, allodapic lime-
stone ; k, marl; 1, Miocene

gravel.

— in contradiction to the fauna of the limestone beds, the white
marl beds contain a deep sublittoral — shallow bathyal foraminifer fauna.

The last two points are especially characteristic 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 Nwmmulites fauna
of little diversity. It is predominated by Nummulites incrassatus de la
Harpe, but N. budensis Hank ten and N. bouilleide la Harpe
oceur, too. All of the three species are characteristic of the Upper Eocene
formations, but their taxon-range-zones extend beyond the TWocene-
Oligocene boundary. On the other hand, the conspicuous absence of
Nummulites fabianii Prev er — whose presence is widespread in the
Upper Eocene of the Biikk Mts — indicates Early Oligocene age.

The lower marly layers of the Sikfokut-quarry contain a Bolivina
—Globigerina association (M. Horvéath, personal communication).
The characteristic spe:ies 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 veticu-
lata) zone (sensu M ar tini), 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
Sikfokut-quarry is of Oligocene age and belongs to the Kiscellian Stage.

We intend to mark out the Sikffkut-quarry for one of the facio-
stratotypes (and possibly for a boundary stratotype) of the Kiscellian
Stage, as it provides possibility for biostratigraphical correlation between
shallow- and deeper-water sediments. As the excavation work continues
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 Nagyimény hill at Noszvaj (Fig. 1). The Kiscell Clay Formation expo-
sed at this locality contains gravel beds (Fig. 4). Earlier authors (S ¢ h r é-
t er, 1939) have not realized that this sequence violates Walther’s Law ;
they considered it as an interfingering of the Kiscell Clay and Harshegy
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, gravel (b) and conglomerate beds (f). The
sand displays graded bedding and contains shallow marine Pectinidae
(b). The ¢ clay layer contains double valves of Sazolucina 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
mudstoneof Cr o well (1957). The following bed is typical Kiscell Clay(e).

The most important feature of the Nagymény section is the repe-
tition of the above sequence. The second rhythm begins with a coarse
clastic (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.

B4aldi (1979 b) recognised that the two rhythms establish an
excellent example of fluxoturbidite, defined by Dzulynski 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 Nagyimény 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
molluse fauna of the coarse clastic (sand and conglomerate) beds suffered

) Institutul Geologic al Romaniei
IGR



7 KISCELLIAN STAGE FACIOSTRATOTYPES 205

transportation from its original habitat to the much deeper basin of the
Kiseell Clay.

The Nagyiméany 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: Neoeponides
schreibersii (Orbigny), Uvigerina cf. gallowayi Cushm an, Asteri-
gerinata faleilocularis (S ubbo tina), Turborotalia brevispira (Sub -
botina), T. cf. obesa(B o11i). These species indicate a deep sublittoral
environment. On the basis of nannoplankton investigationsof 4. Nagy -
marosy (personal communication) the sequence belongs to the NP 24
(Sphenolithus distenius ) zone.

Tibor Xecskeméti hashelped to determine the Nummulites
fauna. M 4ria Horvath has determined small foraminifera and
Andr4as Nagymarosy has investigated nannoplankton. Prof.
Tamé s Baldi has directed and supervised our work. Their help
iy greatly appreciated by the authors.
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QUESTIONS

Krsti¢. Tell us some more in fluxoturbidites : width of the area, depth of the sedi-
mentation, ete.

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 Biikk Mts, covering an
area of several hundreds square kilometres, with a minimal thickness of 100 km. The sand
and gravel beds contain hydroaharhons. The paleogeographical situation is the following : a river
coming from the north, from among the mountains of the Biikk carried sand and gravel
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. Hon ath, pers. comm.).

DISCUSSIONS

Em. Kojumdgieva : 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. Rusu: Baldi’s interpretation of the Kiscellian in 1979 differs entirely from
his initial definition of this stage (B 41di, 1969). Considering Kiscellian the whole intervak.
between the Priabonian and the Egerian, the author includes here an inferior part —marine —
with faunas belonging to the Mediterranean Realm, anda 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 4 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 IL’OLIGOCENE
DU BASSIN DE LA HAUTE THRACE (BULGARIE
MERIDIONALE) ET LEUR IMPORTANCE STRATIGRAPHIQUE !
PAR
EMILIA KOJUMDGIEVA 2, V. SAPUNDGIEVA ?

Le bassin (ou la dépression) de Haute Thrace occupe les parties
supérieure et moyenne de la vallée de Maritza (Bulgarie méridionale).
Les sédiments oligocénes du bassin débutent par les marnes et les argilites
de la formation d’Bzerovo (Kojumdgieva, Dragomanoyv,
1979) succédées par les dépots lacustres, fluviatiles et continentaux des
formations de Dragoinovo (Kojumdgieva, Dragomanoy,
1979) et de Maritza (P an o v, 1962). La faune provient presque entiére-
ment des forages. Nous exprimons notre reconnaissance aux geologues
qui ont récolté cette faune — Dragomanov, Brunkin, Panoy,
BEvstatiev, Levski — aussi bien qu'aux géologues défunts
Merklin et Popov de I'Institut Paléontologique de Moscou.

Les parties inférieures des marnes de la formation d’Ezerovo ne
contiennent que des Foraminiféres marins d’4ge éocéne terminal et oligo-
céne inférieur (données non publiées de D ikova). En méme temps
dans les Rhodopes orientales se forment des calcaires marins contenant
une riche faune de Foraminiféres, Mollusques, Hchinides, ete. (B elmu s-
tacov, 1968). Ils faisaient partie du détroit, qui a travers la région de
Burgas (Betov, Dikova, 1969), le bassin de Haute Thrace, les
Rhodopes orientales et le bassin de Bas Thrace, reliaient la Paratéthys
.orientale avec la Téthys.

Les parties moyennes de la formation d’Ezerovo contiennent une
communauté de Mollusques & Lowmocardium lipoldi (R olle) et Nucula
comia Goldfuss prédominants, accompagnés par Janschinella goretzkii
(M erklin) ou Janschinella melitopolitana ( Nossovsky) et parfois
par des rares Parvicardium scobinula ( Merian), Leniicorbula sokolovi
slussarevi (M erk1in) et Cerastoderma (Bessia) merklini sp. 1. L’espece
Nucula comia est commune dans 1'Oligocéne moyen et supérieur du Bassin

1 Note présentée au 12éme Congrés de L’Association Géologique Carpatho-Balkanique,
8 — 13 septembre 1981, Bucarest, Roumanie.
2 Bulgarie.
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du Nord et de la Paratéthys, Parvicardium scobinula a la méme distribu-
tion et Lowocardium lipoldi est connu dans la Paratéthys centrale et fait
partie d'une association, qui (au moins en Hongrie) est accompagnée par
Nannoplancton de Zone NP-23 (Baldi, 1980). Les autres membres
de l'association (Janschinella abondantes et rares Lenticorbula ) correspon-
dent approximativement & celle de 1’horizon Polbinien (= couches molo-
chaniennes = couches a Ostracodes = couches a Ergenica cimlanica )
de la Paratéthys orientale, contenant aussi Nannoplancton de Zone NP-23
(Veselov, 1979; Veselov, Liuleva, 1930).

Le caractere endémique de cette association prouve que pendant
P’Oligocéne moyen, dans la zone de la Paratéthys, existait déja un bassin
isolé & salinité probablement réduite. Baldi (1979, 1980) propose
d’utiliser le nom de la Paratéthys méme pour le bassin oligocéne, ce qui
est raisonable. Le bassin de Haute Thrace en faisait partie, comme golfe
profond de la Paratéthys orientale (figure )®. Sa faune endémique révéle
que pendant 1’Oligocéne moyen le détroit reliant la Paratéthys orientale
a la Téthys n’existait pas. Les Rhodopes orientales s’étaient élevées
et séparaient le bassin de Haute Thrace et de la Téthys.

L’association suivante, & Lenticorbula sokolovi, est trés abondante
dans les parties supérieures de la formation d’Ezerovo. C'est ici que pré-
dominent Lenticorbula sokolovi sokolovi (Karlo v) ou Lenticorbula soko-
lovi slussarevi (M erklin), parfois accompagnées de Parvicardium
popovi sp. n., Cerastoderma serogosicum N ossovsky, Cerastodermea
chersonensis N oss o vsky, Cerastoderma (B essia ) pseudosarmaticum
pseudosarmatioum sp. n., Peronaea nysti (D eshayes), Siligua nysti
Deshayes, 8. asuleate H61zl, Lenticorbula samodurovi (M er -
k 1in), Lenticorbula helmerseni transylvanica (M oises cu ), Janschinella
garetzkii (M erklin), Janschinelle melitopolitana (Nossovsk ¥)-

L’association & Lenticorbula sokolovi est voisine de celle de 1’horizon
sérogosien (= couches morozkiniennes = couches supraostracodes) de
I"Ukraine meéridionale (Nossovsky, 1962) et de ses analogues dans la
région transcaspienne et en Géorgie (M erklin, 1974), ordinairement
considérée d’4ge oligocéne moyen (Merklin, 1964; Nossovsk y et
Pasicein,1965; Merklin, 1974; Veselov, 1979).

Les horizons polbinien et sérogosien de la Paratéthys orientale
sont semblables, souvent difficiles & séparer d’aprés leur faune. A coté
de quelques formes boréales euryhalines (Nucula, Peronacea, Siliqua,
peut-étre Parvicardium et Losocardium ) y prédominent les espéces et
méme les genres endémiques (Janschinella, Lenticorbula, les représentants
de Cerastoderma ), qui prouvent qu’il s’agit d’un bassin isolé & salinité
plus ou moins réduite. On pourrait penser & leur séparation comme étage
régional pour la Paratéthys orientale (ils ont été nommés de par J ij-
cenko, 1965, 1973, étage Belozérien et par Merklin, 1964, M e r-
k 1in, 1974, horizon solénovien). Nous nous abstenons pour le moment
d’utiliser ces noms afin d'éviter les malentendus.

Les couches & Lowocardium lipoldi d"Hongrie ne correspondent
qu’a I'horizon polbinien de la Paratéthys orientale. Elles sont recouvertes
par les couches kiscelliennes marines, contenant du Nannoplancton de
la zone NP-24 (B4ldi, 1979, 1980), qui sont, probablement, entiére-
ment ou partiellement synchrones & I’horizon sérogosien. Ce fait montre

'
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que les différences de I'évolution paléogéographique de la Paratéthys
centrale et orientale existaient a partir de I’'Oligocéne. Les argiles kiscel-
liennes sont d’ige oligoeéne moyen- rupélien (Steininger etal., 1976).

L’extension stratigraphique des couches a Lenticorbule en Transyl-
vanie est objet de discussion (M oisesen,1972,1975,1977; R u s u, 1972,
1977), mais est nettement plus grande que celle des couches & Loxocar-

TABLEAU
Hongrie Haute Thrace Paratéthys Orientale
Y
5|2 Egerien ass. a Polymesoda convexa | couches ascaniennes ou bai-
z g, | (marin) brongniarti (salinité basse) | gubekiennes a Lenticorbula
i helmerseni (marines)
- [ ass. a Lent. lielmer-
. seni (sal. réduite)
. - . . ’ ; 2
Z = | couches de Kis-| ass. a Lenticorbula sokolovi | horizon serogosien g
= 2 cell (marinesi) | (salin. réduite) (sal. réduite) =
L) g
o= e 2
= |7 || 2| ass. a Lox | ass. & Lox lipoldi et Nucula| horizon polbinien (sal, ’éﬁ
= | = | lipoldi (sal.| comia (salin. réduite) réduite) S8
© % 2 red.) A=
5 &g
= |§ |5 | Foramini- | Foraminiféres marins IHadumien s.s. (marin)
2 | g, | 2| féres marins
E|l=&|s

dium lipoldi d’Hongrie et probablement correspond aux horizons polbien
et sérogosien.

La partie oceidentale du bassin de Haute Thrace (arr. de Plovdiv)
est dépourvue des associations de Mollusques plus récents que celle &
Lenticorbula sokolovi, mais en Maritza-ouest on rencontre au-dessus de
la derniére, dans les parties terminales de la formation d’Ezerovo, une
association & Lenticorbula helmersent helmerseni (Mikhailovsky).
On rencontre aussi Cerastoderma (Bessia) pseudosarmaticum pizensis
ssp. n., Abra bosqueti (S emp er). L’espece Lenticorbula helmerseni est
connue dans les couchey baygubekiennes (Oligocéne supérieur marin)
de la région transcaspienne (M erklin, 1964, Merk lin, 1974), mais
préfére les facies & salinité réduite. L’association bulgare est composée
des formes euryhalines et avait habité un bassin & salinité réduite, mais
d’4ge oligocéne supérieur.

Les trois associations citées avaient habitées des eaux & salinité
réduite (probablement brachyhalines) parce que les formes marines eury-
halines sont constamment présentes. Toutes les trois sont accompagnées
d’ostracodes abondantes, mais pas encore étudiées taxonomiquement.

Une autre association, composée des formes saumitres et duleicoles
4 prédominance de Polymesoda (Pseudocyrena ) convexa brogniarti (Bas -
terot), est rencontrée alternant avec celle & 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 'espece dominante
apparaissent également Congeria (Mytilopsis) kochi Andrusov,
Congeria (Andrussoviconcha) euchroma (Oppenheim), Theodoxus
(Calvertia ) crenulatus K 1ein, Melanopsis (Lyrcaea) impressa hantkent
Hofm ann. L’association (surtout la derniére espéce) est d’age oligo-
céne supérieur (confirmée par sa position stratigraphique) et habitait
des eaux douces ou trés adoucies.

Les associations bulgares et leur corrélation avec les associations
d’Hongrie et de la Paratéthys orientale sont résumées dans le tableau.
La subdivision de 1'Oligocéne en inférieur, moyen et supérieur est préli-
minaire, parce qu'il n’existe pas un schéma universellement reconnu et
méme ses limites inférieure et supérieure sont discutables. La corrélation
(quoique indirecte) avec les zones nannoplanctoniques va permettre de
trouver la place des sédiments saumétres de la Paratéthys dans un schéma
global futur.

3 La figure-texte n’a pas été remise a la rédaction.

BIBLIOGRAPHIE

Baldi T. (1979) Changes of Mediterranean (? Indopacific) and boreal influences on Hunga-
rian marine Molluscfaunas since Kiscellian until Eggenburgian times : the stage Kiscel-
lian. Ann. Geol. Pays. Hellen., hors série, 1, 39 — 49.

— (1980) A Lkorai Paratethys torténete. Foldl. Kozl., 110, 3 — 4, 456 — 472.

Merklin R.L. (1964) Sur la stratigraphie de 1’Oligocéne moyen et supérieur dans la Sud
de PUSSR. Mem. Bureau rech. géol. min., Paris, 28, II, 771 — 776.

Moisescu V. (1972) Mollusques et Echinides stampiens et égériens de la région de Cluj-
Huedin-Romanasi (Nord-Ouest de la Transylvanie). Mem. Inst. Géol. XVI, 152 p., 37 pl.
Bucuresti.

— (1975) Stratigratia depozitelor paleogene si miocen-inferioare din regiunea Cluj—
—Huedin —Roménasi (N'W-ul bazinului Transilvaniei). Ann. Inst. geol. geofiz., XLVII,
5 — 211, pl. T — XXIV, Bucuresti.

— (1977) Biostratigrafia si corelarea depozitelor oligocene din regiunea Cluj (Transilvania
de NW). D.S. Inst. geol., geofiz. LXIV/[4, 217 — 281, Bucuresti.

Rusu A, (1972) Semnalarea unui nivel cu Nucula comta in bazinul Transilvanieisi implica-
tiile lui stratigrafice. D.S. Inst. geol., 58, 4, 265 — 282, Bucuresti.

— (1977) Stratigrafia depozitelor oligocene din nord-vestul Transilvaniei (regiunea Trez-
nea —Hida —Poiana Blenchii). Ann. Inst. geol. geofiz., LI, 69 — 223, pl. I — XXXI,
Bucuresti.

Steininger F., Rogl F., Martini E. (1976) Current Cligocene/Miocene biostrati-
grafic concept of the Central Paratethys (Middle Europe). Newsl. Straligr., 4, 3, 174 —
— 202.

Veselov A. A. (1979) To the accurate definition of the stratigrafical correlation of the
Oligocene-Lower Miocene border-marking horizons of the Eastern and Central Paratethys.
Ann, géol. Pays. Hellen., hors serie, 111, 1243 — 1252.

4 \l Institutul Geologic al Romaniei
IGR



5 MOLLUSQUES DE L'OLIGOCENE DE LA HAUTE 'I‘H};{ACE 211

Beamycraror Ew. (1968) llancoren. Crpatnrpadma na Bsarapus, C., 309—340.

Beunos M., ODurxosa II. (1969) Bbpxy npuckersmero Ha OJUTOLEH B pafiona
meskne Byprac n lomopue. Cn. Bibae. eeoa. dpyme., 30, 3, 346—351.

Becenmor A, A, JJwasesna C. A. (1980} Bospacr noadmHckore ropmsonra
oauronena tora CCCP. Haze. AH CCCP, cep. 2eon., 11, 67—71.

Humuenwo B.IL. (1965) Ilpunnune crparurpadiuyr KaliHO30MCKIX OTIOMEHHIT.
XXII Mesjg. reod. KOHPpecc, JOKI. C€OB. reodoroB, [llpobaesmst cmpamuepaguu
ratinoson, 20—29.

— (1973) Haxeoreorpaduseckie mMetoxst crparurpaduiu. Bwoae. Mock. 06wy, ucnwm. npu-
poder, omd. zeoa., 48, 5, 45—>5k%.

Homomasmunena E., Uparomanmosr J. (1979) Jurocrparurpadusa na oauro-
ueHcHH 1 Heoreucku cemumesntu ot Ilmoemuecko u Ilsapgsmumno. IHaaeomm.,
cmpamuep. w aumos., 11, 49—61.

Meprwaunu P. JI. (1974) Onpegeanrens ABYCTBOPYATHX MOJIIOCKOB OJMIOIEHA H0ra.
CCCP. M., 189 crp., 54 Talbx.

Hocoseruit M. ®. (1962) llnacrunuaromalbepurle KOpOyaeBHIX CHIOEE OJHIOLEHA
Ilpnuepromopckoit Boamuuul. [laseonm. seyp., 3, 29—39, raba. B.

— Dacmuunit I'. B, (1965) IIpo morpanuysy BepcrBu oanroveH-muoneny s Ilpu-
JOpHOMOpPChKHUIT sanamunn. l'eos. oweypn., Hues, 36—44.

ITaumor I'. (1962) l'opHOTPAKHIICKUAT TEKTOHCKN POB IO JAHHI OT ONOPHHTE COHIAMKIL
B IOmna Bsarapus. T'p. eeon. Baz., cep. empam. w mexm., %, 155—174%.

DISCUSSIONS

M. Nosovsky: La découverte dans le bassin thrace supérieur de la faune saumé-
tre, dans les couches de Serogaz 4 éléments sténohaliniens de la faune de mollusques ne doit
pas nous étonner, vu que des facteurs analogues existent aussi dans la région euxino-caspienne,.
A savoir ; dans le Caucase du Nord (sur le ruisseau Trandon), 4 Engheneh et dans le sud de
T'Ukraine (arrondissement Anostolovsk et couches de Serogaz Glycimeris pilosus). Cet état
de choses est bien intéressant.

L’unification des couches de Polbinsk (Maloceansk) et de Serogaz en un seul étage est
possible, mais si on redige des cartes géologiques, il faut que ces couches soient étudiées A part.

P. Stevanovidé L’auteur prend en considération la définition initiale de la Para-
téthys (Laskarecv, 1924). Il envisage que, ce bassin s’est formé jusqu’au moment dela,
phase savienne. Quelles sont les limites entre la Téthys et la Paratéthys? L’extrémité
du bassin est, par exemple, I'Oligocéne de la Thrace, le graben de Rainsk, de la Macédoine, etc..

~ Généralement, la délimitation de ces deux bassins est, selon notre opinion, encore confuse.
En ce qui concerne le présent article, je peux dire qu’il souléve bien des questions ; leur réponse,
je le pense, est prématurée.

E. Kojumdgieva. Dans la Téthys (en Espagne), la faune ruscinienne continue
de vivre en Piacencien inférieur. Probablement, le changement de la faune mammalienne n’est.
pas synchrone ; en Roumanie elle est arrivée plus tét que dans la région méditerranéenne.
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THE PALEOCENE-EOCENE IN THE SOUTH-WEST
OF THE MOESIAN PLATFORM (ROMANIA)?

BY

MIRCEA LEU?2, STEFAN GARTNER 2, I0AN COSTEA®

Introduection

After 1952, while discovering cerfain 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. o

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 marl and marly-limestone packages, the presence of
the Eocene has been revealed. Initially, microfaunistic and palyno ana-
Iyses indicated the Upper Eocene (Costea, Baltes, 1962), then the
microfauna pointed to the Middle-Upper Eocene, as well (Com ga, Cos-
t ea, 1966).

_ Meanwhile, the oil wells disclosed the presence of the Paleogene in

further drillings and made it possible the outlining of its distribution
ared. 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 initial
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 Oil and Gas Research and Design

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

2 Ministry of Petroleum, Bucharest, Romania.

® Texas A & M University, College Station. Dept. of Oceanography, Texas 77843, U.S.A.
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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
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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. Bukry’s(1978) standard zonation has been employed, as considered
more recent and detailed than E. Martini’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 Dobrotesti, 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, Bukry (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 ones. The age of the
determined association is Upper Paleocene.

— The samples in the wells 1401 Bratovoesti, depth 398 m and
106 Bratovoesti, depth 350 m are represented by grey-greenish marls
and contain an association in which both Discoasteroides araneus and
Rhomboaster caleitrapa are present. This association could be correlated
to Gartner’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
partof B, Martini’s NP 9 Zone (1971) and corresponds to the upper-
most Paleocene. i '

— The samples in the wells 4 Teascu, depth 403 m and 1401 Bra-
tovoesti, depth 375 m, are represented by fairly calcareous, light grey
marls with slight yellowish shades. They include a Paleocene and Lower
FHocene 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 NP10 Zone (Martini, 1971), and corresponds
to the lowermost Eocene.

The assignment of the Lower Hocene age relies on the presence of
the species Discoaster diastypus, Chiasmolithus eograndis and of the com-
plex Tribrachiatus contortus-Tribrachiatus bramlettei, dominated by
Tribrachiatus contortus. The lack of the Discoaster binodosus, Discoaster
lodoensis, Chiasmolithus grandis and OSphenolithus radians specimens
equally pleads for assigning the above-mentioned age.

— In the wells 1400 Bratovoesti, depth 400 m, 1401 Bratovoesti,
-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 oceur only in restricted number. Almost all
specimens, especially the large ones, are degraded in a manner which
suggests mechanical breakage rather than chemiecal action. The coccoliths
preservation state indicates either transport, or diagenetic effects, such
-a8 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. Bukry’s standard zonation
(1978) (Martini’s NP11 Zone-1971) and defines the Lower Eocene.
The assignment of this age is based on the presence of the specimens 77i-
brachiatus orthostylus, Chiasmolithus eograndis and Discoaster binodosus
and on the absence of the species Discoaster lodoensis and Chiasmolithus
grandis.

\ : . i :
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Conformably overlying the above-described deposits, there comes:
the grey, slightly sandy, finely micaceous marl with slight olive shades,
in the well 106 Bratovoesti, depth 256 m. The sample contains a nanno-
plankton association with comparatively few older, reworked forms. Fossik
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. Bukry’'s zonation (1971), and corresponds to-
the Lower Eocene. The stratigraphic location of the sample in the well
106 Bratovoesti, depth 256 m has taken into account the simultaneous
occurrence of the species Discoaster lodoensis, Tribrachiatus orthostylus,
as well as the absence of any Helicosphaera specimens and of the species
Discoaster sublodoensis, Nannotetrina quadraia, 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.

— In the well 1401 Bratovoesti, depth 323 m, there has been enco-
untered a grey, compact marl 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 N eococcolithes 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, respectively (Martini, 1971), and feature the Eocene.

Overlying these deposits, there is a grey-violet, compact, slightly
sandy marl 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
Nannotetrina quadrata, a species which lends ifs name to the zone the
association is part of. The latter is located in the Coecolithus staurion
subzone, in D. Bukry’s standard zonation (1978), i.e. the Upper
NP15 Zone in Martini’s zonation (1971).

In the well 4 Teasecu, at 272 m, a calcareous, light grey, fine marl
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 Reticulofenesira wmbilica 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 wmbilica and Discoaster bifax
specimens.

In the well 1400 Bratovoesti, 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 NP17 Zone in Martini’s zonation (1971)
and corresponds to the Middle-Upper Eocene.

On most large surfaces of the Reticulofenesira wmbilica and Chiasmo -
dithus 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 caleium carbonate, pro-
bably because of depth currents or vertical currents.

— Well 1401 Bratovoesti, depth 248 m. The sample is a grey,
brown-reddish, compact, finely micaferous marl, 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 name, i.e. the Discoaster barbadiensis Zone in
D. Bukry's zonation (1978) and to the NP18 Zone in Martini’s
zonation (1971) and corresponds to the Upper Eocene.

The samples in the wells 1400 Bratovoesti, depth 327 m and 13
Mirgiritesti, 513 m, are represented by a fairly calcareous marl, with
slight greenish shades, with scarce calcareous sand films. They contain
@ very rich caleareous 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 Bu kry’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).

Nannofossil 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 electriec logs with nannoplankton content helped
towards drawing out a stratigraphic type-column for the investigated
interval.

— Taking into account the well-location in the south-west of the
Moesian Platform, the deposits are noticed to grow ever younger from
south (27 Dobrotesti) to north (13 Mirgaritesti).

— 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,
15 revealed.

— The absence of the calcareons nannoplankton asscciations cor-
responding to the Lower Paleocene should be regarded as caused either by
its non-deposition or by non-recoverable sampling within this formation.

Paleogeographic 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 Dobrotesti to Mirgdritesti. While advanecing, 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 zedimentation taking place during the Paleogene stops at

the Upper Eocene level, and it is only after a considerable gap that it
re-oceurs in the Badenian.
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M. LEU et al. The Paleocene - Eocene in the South - East of the Moesian Platform ( Romania).
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ON THE EVOLUTION OF LIMNOCARDIIDS AND VIVIPARIDS
IN THE UPPER NEOGENE OF THE DACIC BASIN !

BY
TOAN PAPATANOPOL 2, VICTORIA LUBENESCU ?®

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 mollusea — e.g. limnocardiids (among bivalves) and viviparids
(among gastropods) — led to accumulation of data which allow us to follow
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 span,
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 Fuxzinicardium can be found in the Lower Pontian
of the Dacic Basin, being represented by the taxa Limnocardium (Euai-
nicardium ) subodessae (Sin z o w)and L. (E. ) subodessae ursinaE ber -

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

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

3 Geological Enterprise of Prospection for Solid Mineral Substances, str. Caransebes
1, 78344 Bucharest, Romania. :
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gin. In the Middle Pontian (Portaferrian) one may observe a remar-
kable proliferation of subgenus FEuwxinicardium (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
Buzinicardium followed the following directions :

— The reduction of the shell sizes and its convexity. In the Dacic
Basin no specimens of large-sized Fuwinicardium, like those of Limno-
cardium (Buxinicardiwm ) esperanzae Andrusov type of the Kimme-
rian in the Euxinic Basin, have been found.

— The constant increase of the rib number of the external surface,
concomitantly with the stress of their asymmetry. Except few forms,
such as Limnocardium (Euxinicardium ) inlongaevum E bersin, the
Pontian forms have generally less than 14 — 15 vibs on the anterior
field, whereas the Dacian species have generally more than 18 ribs on the
anterior field, the ribs being often strongly asymmetricalin the anteriorand
posterior part of the anterior field, as in the case of the taxa Limmnocar-
diwm (EBuwxinicardium ) moskoni Papaianopol, L. (I.) orolesi
Papaianopol, L.(E.) peregrinum Papaianopol.

— Reterring 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 Tauricerdiwm is found in the Dacic Basin since the Middle
Pontian, represented by Limmnocardium (Tauricardium ) petersi (HO T -
1 e s). In the Upper Pontian (Bosphorian), besides such specimens, there
occurs species Limnocardium (Tauwricardium ) praesquamulosum Eber -
s in, whoseribs have a triangular eross section. The Lower Dacian (Getian)
is characterized by the form Limnocardium (Tauwricardium ) olteniae (I o-
nescu-Argetoaia), 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
external 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 external surface of the shell, e.g. Chartoconcha asaphiopsis (Br u -
sina) and Ch. candida Papaianopol. Beside them, in Porta-
ferrian there also occurs Chartoconcha bayerni (R. Hoern es), 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 external 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. Hoernes), Ch. minuta Papaianopol, Ch. ru-
mana (W en z ). At some Dacian taxa — e.g. Chartoconcha ovata P a p a -
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ianopol — the external surface 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 external surface 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) (Papaianopol, 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 D esha yes), at most of the Pontian
species several features occurring at the Dacian and Kimmerian Proso-
dacna — e.g. hypertrophy on either valve of the anterior lateral tooth,
strong thlckenmcr of the shell in its anterior part, and marked shifting
of the umbo in the anterior part of the valve — are no longer ob%erve{l
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 Zamphiridacne, with its first occurrences 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 inerease of the size and convexity of the valves,
the total reduction of the cardinal teeth (found at Zamphiridacna porta-
ferrice 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 orientalis (S a b b a) and Z. zamphiri (Cobdlecescu) — 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 oceurred in the Middle Pontian, is very
frequently found in the Dacian. Species Dacicardium vetustum P ap a -
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 (Fontann es)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 (Fontannes) gave
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rise, by the inerease of the site and elongation of the shell, to Dacicardium
dacianum (Papaianopol) and the latter provided Dacicardium
validus Papaianopol et Agapia Popescu, 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 carinate (D e s h a y e 8), 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 Plagiodacha
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 Plagiodacne from the
Euxinic Basin (A hvlediani, 1966).

Referring to Viviparids, it is worth mentioning that they are wide-
spread in the Dacic Basin, Viviparus moldavicus W e n 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 Macarovieci, also reported by Roska
(1973) from the Upper Meotian in the south of the Moldavian Soviet
Socialist Republic.

In the Lower Pontian (Odessian) Viviparus incertus Macaro -
viei is found, a species described and illustrated for the first time by
Macarovieci (1940) as Viviparus neumayri incertus. This taxon has
been subsequently reviewed by Taboi akova (1964), who recognized
ity affinities with Viviparus achatinoides, considering it a variety of the
latter .

Viviparus incertus, frequently found in the Dacic Basinin 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 Macarovieci may be recognized both in the foot-
wall and in the hanging wall of some coal seams in the Boteni area (Arges
district) as well as in different places 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 certain cases, Viviparus incertus Macarovieci appears in
association with Viviparus botenicus Lubenescu, characterized 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 es h a y 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 well deve-
loped, strong, some of them with endemic characters; it allowed us to
separate some varieties, such as Viviparus achatinoides pseudonewmayri
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 (Sabba), V. glogovensis (Sabba), V. papaianopoli Lubenescu.

At the end of the Bosphorian and the beginning of the Lower Dacian
(Getian) one may observe, on the one hand, the extinetion 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 ay 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 gefianus Lubenescu,
V. carenatus Lubenescu, V. macarovicii Lubenescu — have
been identified in the Getian beside forms pointed out since the last
century — Viviparus argesiensis (Sabba), V. monasterialis (Fon -
tannes).

The appearance, at some forms, of a strong carena, as well as of the
spiral cords determined Sabba Stefdnescu (1896) to assign
them to the subgenus Tylotoma. The existence of transition elemeuts
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 taunas ancestors. Thus, Viviparus praecraio-
vensis Lubenescu, ancestor of Viviparus crajovensis (Tournouér)
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 (S ab -
ba), is an ancestor of Viviparus bifarcinatus ( Bielz ) and Viviparus
stricturatus (N eum a yr ), for which it has often been mistaken. Like-
wise, Viviparus muscelensis Luben es ¢cu shows many similarities with
Viviparus turgidus (Bielz), the former being found between and above
the Dacian coal seams in Oltenia and the Arges District. Viviparus cuces-
tiensis Lubenescu is likely to be related to Viviparus rudis (N eu -
mayr).

In the Lower Dacian besides sculptured viviparids there are also
observed smooth specimens and specimens with a relative high convexity
— e.g. Viviparus dacianus Liubenescu, very often mistaken for
Viviparus rumanus Tournouér.

The Upper Dacian (Parscovian) is characterized by the prevalence
of smooth or sculptured, large-sized viviparids. Among the numerous
species, mostly found out by Cobdlcescu (1883), mention should
be made of Viviparus rumanus Tournouér, V.murgescuiCobal-
cescu, V. alewandrieni Cob#&lcescu, V. herberti Cobdl-
cescu, 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 (Neumayr), V. rudis (Neumayr).

15 — ¢. 50

il L Institutul Geologic al Romaniei

IGR



226 I. PAPAJANOFOL, V. LUBENESCU 6

At the same time we establish, in the Romanian of the Dacic Basin, the:
presence of forms similar to certain Slavonic Species which, however,.
have particular characteristics ; it made us to consider them local varie-
ties of the latter. Among them, mention should be made of Viviparus
dezmanianus dacicus Lubenescu and V. pilari olteniaze Lube-
nescu. Beside them there also appear endemic species, typicalof the
Romanian in the Dacic Basin, e.g. Viviparus turgidus (Bielz), V. cra-
iovensis (Sabba), V.bergeroni (Sabhb a), V. falconensis Liube -
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 Penecke and V wiparus sturi (N eu -
m ayr ). Such specimens have been reported from Sopirlita (Oltet Valley).
and the Tgoziliu 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. Stevanovidc : 1. It is obvious that none of the mentioned species of Vivipa-
rids exist in Romania and the Pannonian Realm. It is likely that the collections have not
been compared. There had to be forms in common and a revision had to be made.

2. Is there the species Pferodacna in the Romanian Pontian?

Answers + 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, beenout 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 Plerodacna was pointed out by I. Papaianopol inthe
Upper Pontian deposits in the east of Muntenia (eastern part of the Dacic Basin).
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REMARKS ON OLIGOCENE CHRONO- AND
BIOSTRATIGRAPHY IN TRANSYLVANIA (ROMANIA)!?
BY

ANATOL RUSU*

In the last decade several 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
Jaborious 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 clear 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 foraminiferal zones in the Vima Beds
(Popescu, 1972) and, relying on them, the specification of the Oli-
gocene/Miocene boundary within this formation ;

— discovery of the Nucula comia level (Rusu, 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 bagsis of the caleareous nannoplankton (Martini&
Moisescu, 1974).

Several relevant papers on foraminifera, ostracoda, nannoplankton,
mollusea 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 concerning 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.

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association,
1981, September 8 — 13, Bucharest, Romania.
2 Ipstitute of Geology and Geophysies, str. Caransebes 1, 78344 Bucharest, Romania.

./ * .
) Institutul Geologic al Romaniei



230 A. RUSU 2

(= Bryozoa Marls) in which Popescu and Gheta (1972, p. 132)
pointed out : “At the level of sample 2761 (Turea) there occurs a modifi-
cation by the extinction of species Cyclococcolithus formosus and more
frequent 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 Tigure). Meantime Mészaros 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 Pyenodonte giganiica level, the authors
delimited, fortunately well, the Eocene/Oligocene boundary in the Mera
profile (Mésza ros 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 including the extension of the nannoplankton
standard zone NP21 (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. _
s The results obtained by Martini and Moisesecu (1974) were
reinterpreted by us (R usu, 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 Pycnodonie gigantica marker level
and the top of the Brebi Marls (see also Rusu and Driginescu,
1976, Rusu, 1977). The determination of the base of the Helicopon-
‘tosphaera reticulata zone (NP 22) made only after the extinction of speci-
mens of Cyclococcolithus formosusis approximatively enough,- especially
that in the Brebi Marls overlying the Pycnodonie gigantica level, this form
is found only sporadically (G heta, oral information). Unfortunately
in the Transylvania Basin species Cyclococcolithus margaritae R ot h
& Ha y is unknown, whose occurrence (used in biozonation) would give
more certainty as to the establishing of the boundary 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 Popescu (1973) shows
that at this level several species become extinct (Cythereis dadayiM eh e s,
Paijenborchella tritacosta Olteanu, Lozoconcha parva Pietrze-
niuk, Cytherura oedelemensis K e i j, S emicytherura forestensis (K e i j)
and new species appear, e.g. Cytheridea helvetica ( Lnks), C. henisensis
Keij, 0. sirigosa Pietrzeniuk and Krithe pernoides (Borne -
mann). In 1977, O1t e an u separated, within the Brebi Marls, even
‘two local zones of ostracoda, having the extension of the index forms:
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232 OLIGOCENE CHRONO- AND BIOSTRATIGRAPHY — TRANSYLVANIA 4

Phlyctocythere eocaenica Keij zone, below the Pyenodonie gigantica
level, and Paijenborchella tricostata (Lnks)zone, above the mentioned
level (Figure). The author considered the first zone of Hocene age and
the second one of Eocene-Oligocene age. Lately, Olteanu (1980)
has established the Eocene/Oligocene boundary at the Pyenodonte qigan-
tica level, marked by the explosive development of the species Bathocy-
pris arcuate (M iinst.) and Pterigocythereis fimbriata (Minst.) 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 boundary in the Transyl-
vania Basin. Thus, within the Brebi Marls, Tva and Rusu (1982)
distinguished two planktonic foraminifera zones typical of the mesocgean
realm : Globorotalia cerroazulensis zone, the extension of which approxi-
mately corresponds to the planktonic foraminifera standard zones P 16
(partim) and P 17 (Blow, 1969) and Globigerina ampliapertura/
Pseudohastigerina micra zone, equivalent to zone P 18 (Figure). The
bionomic threshold between the two mentioned zones — established on
the extinetion of the forms Globorotalia cerroazulensis cerroazulensis
(Cole) and G. cerroazulensis cunialensis Toumarkine&Bolli
and the occurrence of the species Globigerina ampliapertura B olli —
is situated at the base of the Pycnodonie gigantica level and corresponds
to the Priabonian/Oligocene boundary 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 Pseudohastigering naguewichiensis (M jat1iuk), Globigerina
liverovskoe (B y k o v a), Chiloguembelina gracilime Andr a e, ete. (see
Iva&Rusu, 1982).

Other groups of organisms do not bring specifications as regards
the Eocene/Oligocene boundary ; modifications within the fauna of molluses ;
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 — the Cuciu-
lat Beds (Figure) — include a typical Oligocene mollusca fauna, repre-
sented by Ampullinopsis crassating (L mk.), Turritella biarritzensis
(B ouss.), Tympanotonos labyrinthum (N yst), Pirenella plicata gale-
ottt (Nyst), Polymesoda convexa vapincana (d’Orb.), Crassostrea
cyathula multiplicate (T o urmn.), Pitar verneuwili (4’ Arec h.), ete. (see
Moisescu, 1972, 1978; Rusu, 1977). Also at this level the echinid
Soutella subtrigona K o ch appears, considered (R usu, 1977, p. 164)
a geographic subspecies of Scutella subtetragona Grat. of the early
Oligocene in Aquitania.

The Mera Beds, with their unitary macrofauna, have been assigned
to the Henisian, considered a subdivision of the Rupelian s.l. (see Rus 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).

_i: L Institutul Geologic al Romaniei

IGR



(431

OLIGOCENE CHRONOC- AND EIOSTRATIGRAFPHY — TRANSYLVANIA 233

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 ész 4ros et al.,, 1974) and beyond
the Scutella Lower Level (Martini, Moisescu, 1974). According
toMartini 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 efl. and particularly Lanter-
nithus minutus Stradner (see Martini and Moisescu, 1974,
Fig. 3) — made us include the whole interval of the Mera Beds to the
zone NP 22 (Rusu, 1977, p. 163).

The ostracod faunas of the Cuciulat Beds ( O1t e an u, 1980) bring
new 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 nk s .), Cytherella gracilis L n k s., Trie-
belina punctata D elt el, Occultocythereis gradata Prtz k., Hermani-
tes memorans M o os, Paracytheridea tuberosa L nks., Xestoleberis
muelleriana Links., X. subglobosa (B osq.), ete. and the appearance
of new species : Paracypris aerodynamica O er t1li, Cytheretia aff. ramosa
(Lnks.), C. aff. schoelleri (K eij), C. aff. gutzwiler: Oertli, C.aff.
fallens Oertli and Bairdia aif. subdeltoidea (M iinst). 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 typical Rupelian (s.s.) fauna has been reported from two members :
the Bizuga and Ileanda beds, as well as their littoral equivalents in the
basin (Creaca, Dincu and Cetate beds), all assigned to the Dolheni Forma-
tion (R usu,1977, p. 122). Here there occurs a particular malacofauna,
specific to the Rupelian in the Transeuropean domain, represented by
Corbula ex gr. sokolovi (K a1 10 v), Corbula ex gr. helmersent Micha j -
lovschi, Lentidium triangulum (N yst.), L. ex gr. nitidum (Sow.),
L. vinogrodskii M er k 1in, Polymesoda convexra Br gt., Cardium sero-
gosicum N oss., C. lipoldi R olle, Congeria brardi (Br gt.), C. nysti
(@0rb.), C. tenuissima Moisescu, Reehakia cimlanice Popov,
etc. (Moigesecu,1972; Rusu, 1977). The ostracod fauna is domi-
nated by the species Thracella apostolescur S 6 n m e z, Oytheridea ventri-
cosa. Goerlich, Cytherossa spathacea (Lnks.) (O1tean u, 1980).

The mentioned invertebrate assemblages belong to a pliohaline
brackish sea (salinity 9 — 16.5%,), extending from the Carpathian zone
up to the Aral 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,

W - T - . B o
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“a regional stage older than the Hgerian proposed by B 41 d i in 1969.
At present, this author extends it on the whole interval between the Pria-
honian and the Egerian (B 41d i, 1979). Thus, the Kiscellian becomes —
without any stratigraphic reason — a hybrid stage, characterized by
‘mesogean faunas at the lower part (equivalent to the Henisian) and Trans-
european endemic faunas at the upper part (equivalent to the Rupelian
'8.9.). In our opinion a regional stage of the early Paratethys would be
‘useful only for the interval represented by the Bizusa Beds + the Ileanda
‘Beds = upper part of the Tard Clay (non-laminated argillites with brac-
kish fauna) + the ICiscell Clay, which probably corresponds to zones
‘NP 23 and NP 24 of caleareous nannoplankton.

In the lower part of the Ileanda Beds there is an intercalation. with
‘marine faunas of normal salinity — Nucula comta level (R usu, 1972) —
' — whose elements are found also in the Dincu Beds in the Gilin Area.
The fossil assemblage is represented by mollusca [Nucula comta G o 1,d £.,
Nuculanawestendorpi (N y s t.), Angulusnysti (D e sh.), Polinices catena
.achatensis (Récl)] (Rusu, 1977), ostracoda [Cytheridea helvetica
(Lnkw.), Bairdia afi. oviformis Speyer, Lowoconcha aff. kuiperi
‘Keij, Cytheromorpha aff. zindorfi (Lnks.), Cytherella 8p., Cadona
'sp.)] (O 1t eanu, 1980), foraminifera [Dorothia textilaroides (Han t k.),
‘Glanduling aequalis R e uss., Pyrulina fusiformis (Roemer), Nonion
granosum (d’Orb.)] (Rusu, 1977), nannoplankton [ Reticulofenestra
ornate Muller, R.clatrata Mller, Dictyococeites dictyodus (Defl
& Fert.), Ortozygus aureus (S tra d.), Transversopontis fibula G h e v a,
-Cyclicargolithus floridanus (Roth.& Hay), Coccolithus rupeliensis
Muller, C. pelagicus (W allieh ), Discolithina desueta Miille r)]
(Gheta et al, 1976; Mészaros et al, 1977). This fauna points
‘to the Rupelian age and the nannoplankton is considered to belong to
ithe 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 mollusea faunas in the Giliu and Meses area

(Moisescu, 1972; 1978; R us 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 whichPetrescu (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 Popescu (1972,
1975) in the Vima Beds (= Gostila Beds) — a formation overlying
‘the Ileanda Beds — allowed him to separate some zones of planktonic
Aforaminifera. The first zone — Globigerina tapuriensis/G. tripartita zone,

4 \l Institutul Geologic al Romaniei
IGR



7 OLIGOCENE CHRONO- AND BIOSTRATIGRAPHY — TRANSYLVANIA 235

whose upper limit is marked by the extinction of the index species and of
forms of Globigerina gortanii (Bo1rs et ti), G. pseudovenezuelana B 10 w.,
Q. selli (Borsetti)and Tritazia szaboi (Hantk en)and the appea-
rance of the species Globigerina ciperoensis B o 111 and Globorotalia opima
opima Bolli— would belong entirely to the Rupelian. According to
Popescu the bionomic threshold between the mentioned zoneand 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. Gheta (in Bombitd et al, 1979)
points out the presence of the standard zone NP 24 (Sphenolithus dis-
tentus zone) with Helicosphaera recta H a q, H. euphratis (H a q), Reti-
culofenestra lockeri M i1l er, Dictyococcites dictyodus (D e fl. & Fert.),
Discolithina latelliptica B 41d1i- B ek 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 L oecker and Triquetrorhabdulus 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 opime opima B olli and
G. opima nana Bolli (see Popescu, 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 Miller.

In NW Transylvania, in the marine and brackish psamitic facies,
Chattian mollusea are found in the Buzas Beds, where it forms the Pye-
nodonte callifera level, Turritella and Thracia level and Amusiopecten
burdigalensis level (see R usu, 1977), and in the Zimbor Beds (Crassos-
trea cyathula level) (Moisescu,1972,1978; §urari, 1975; Rusmu,
1977). The Chattian age of the Zimhbor Beds — of brackish facies — is
also supported by the discovery of a marine malacofauna at their upper
part (Suraru, 1969), within which M és z 4ros 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 foraminiferal assemblage
from the Amusiopecten burdigalensis level, which attests the presence of
the standard zone P 22 (Globigerina ciperoensis zone) (Blow, 1969).

The Chattian would include an important part of the Vima Beds,
having the extension of zone NP 25, most of the Buzas Beds (interval
between the Pycnodonte callifera level and Amusiopecten burdigaler sis
level) and the Zimbor Beds with the Red Clays Horizon of the Sinmihai
Beds (Figure 1).

Oligocene Micecne Boundary(=Chattian/Aquitanian). Still debated

in the world, in Transylvania this limit has been established according
to Popescu’s delimitation (1972) in the marine pelitic deposits and
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to Rusu’s delimitation (1974) in psamitic deposits of marine and
brackish facies.

In the Vima Beds the Oligocene/Miocene boundary 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 Blow&Banner (see Po-
pescu 1972, 1975). Approximately at the same level there occur the
first typical specimens of Helicosphaera carteri (W a 111 ¢ h) and H. amplia-
perta (Braml.&Wilcox.) (see Gheta in Bombit#d 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 Callista lilacinoides level in the Buzas
Beds (marine formation) and immediately under the Crassostrea aginensis
level in the Sinmihai Beds (brackish member) (see R usu, 1974, 1977).
Therefore, the Oligocene/Miocene boundary is situated under the Corus
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 [researchers who
study the Transylvania Basin.
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QUESTIONS

J. Mitrovié. In the lower and upper levels with Sculella subirigona there are also
.other genera of echinits. In what types of deposits does this assemblage occur?

4 \l Institutul Geologic al Romaniei



238 A, RUSU 10

Answer. In the two levels with Scufella there zlso occur echinits belonging to the genera
Diplosalenia, Coelopleurus, Echinolampas, Sehizasier and Euspatangus. This faunal assemblage
is encompassed in bioelastic limestones, arenaceous limestones and calcareous sandstones.

M. Nosovsky: 1. Dr. A. Rusu presented very interesting data on the basis of’
which a correlation can be made not only within the Carpathian area but also in the Euxino-
Caspic area, This is possible due toa brackish fauna found out in Transylvania, which includes.
Corbula sokolovi and Cardium seregosicum, first described in the south of Ukraina and then
in other parts in the south of the U.S.5.R.

2. Asregards G. Bizon and C. Miuller’sreport (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 Buzas Beds prove the appurtenance of these beds.
to the Lower Miocene?

Answer. The correlation of the planktonic foraminifera zones with the nannoplanktonic:
zones shown on the table had heen made according to the evidence found in Transylvania, It
is possible thal here Globigerina primordius — index species for zone N, at the basis of which:
the Oligocene -Miocene boundary has been establishd — might occur later on and consequently
the real limit is beyond it. In this case a larger section of the Buzas Beds would belong to-
the Miocene; however, their lower part belongs undoubtedly to the Oligocene as indicated:
by the other groups of organisms, the nannoplankton included.

1tis to be mentioned that the correspondance of the zone N 4 with the zone NP 25.
is only partial at Bizon and Miiller, at least in the paper of 1979 the whoele zone
NP 25 is assigned to the Oligocene.
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BIOZONEN VON ORGANISCHSEKELETTINGEN
MIKROPLANKTONS IN DEN PANNONISCHEN SCHICHTEN
UNGARNS!1

VON
MARIA SUTONE SZENTAT?

In den pelitischen Ablagerungen der pannonischen Schichten kom-
men Uberreste von organischskelettigen Mikroplanktons [Algen/ stel-
lenweise massenhaft vor. Bedeutend sind besonders die im unteren Teil
der Formationsgruppe verbreiteten Dinoflagellaten, da ihre Ausbildung,
ihre sehr schnelle Verbreitung und schnelle Selektierung nachher, wich-
tige Veranderungen der okologischen Verhiltnisse innerhalb einer kurzen
erdgeschichtlichen Zeiteinheit - festhdlt. '
" Mit der Beschreibung von Dinofiagellaten befasste sich zuerst
Nagy Lészloné, dann gab in Ruménien N. Balt ey Bericht iber
"die mit der ungarischen identischen Gemeinschaft und beschrieb neue Arten.
‘Nachher arbeiteien L. E. Stover und W. R. Evitt eine neue
Methode der Bestimmung der vorpleistozinen Dinoflagellaten aus, auf
Grund dessen man mit einheitlichen Gesichtspunkten diese Gemeinschait
bestimmen konnte.

Die bearbeiteten Bohrungen befinden sich am Fuss der Cserhat-
Matra- und Biikk-Gebirge, auf dem Gebiet zwischen den transdanubi-
schen Mittelgebirgen und dem Mecsek-Gebirge, sowie sidlich von dem
Mecsek-Gebirge (Abb. 1).

Innerhalb der lithostratigraphisech begrenzten pannonischen Tor-
mationsgruppe (A. J 4mb or, 1980) unterschied ich finf 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 bestatigte die weite horizontale Verbreitung dieser Mikrofossilien
Thre vertikale Verbreitung wird jedoch durch die Verdnderung der Um-
weltsfaktoren (Salzgehalt — Temperatur — pH) begrenzt.

1 Vorgetragen am 12. Kongress der Karpato-Balkanischen Geologischen Assoziation,
8 — 13 September, 1981, Bukarest, Rumiinian.
® Ungarn.
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Abb.1. — Platz der untersuchten Bohrungen und das Alter der Schichten.

Biozonen von organischskelettigen Mikroplanktons
Biozone Pleurozonaria ultima

Auf Grund der Lithofazies, sowie mit Untersuchung des Makro-
faunas kann man bei der Schichtenfolge von Zala die Zugehorigkeit zu den
pannonischen Schichten beweisen (A. J 4mb or, 1980). Ich untersuchte
diese Schichtenfolge in Transdanubien in der Umgebung von Tengelic
(ihre Molluskentauna ist das Limnoeardium praeponticum auf Grund der
Untersuchungen von Korpasné Hodi M.). Charakteristisch fiir jhr 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,
dhnlich den Schichten von Tard mit Pflanzen- und Fischiiberresten,
wo die Art Pleurozonaria minor (H u t t e r) R4kosi massenhaftes Vorkom.-
men hatte.

Oberhalb der Mergelschichtenfolge von Zala sind die Dinoflagella-
ten fiir die Tonmergelschichtenfolgen von Csdkvar und Drava 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-
feriles validus kennzeichnen.

Biozone Spiniferites bentori

In dieser Biozone (Abb. 2, 3) findet man mehrere, morphologisch
wechselvolle Variationen der Art Spiniferites bentori (Rossignol,
1964) Sarjeant, 1970. Im unteren Teil der Biozone tritft man héufig
die zonenanzeigende Art und ihre dimorphe Form Gonyaulax digitale
(Pouchet) Kofoid 1911; im oberen Teil zusammen mit dieser:
art die Pontiadinium Arten (P. péesvdradensis, P. obesum, P. inequi-
cornutum ) und Formen aus dem Prevalvat Stadium.

/-
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3 BIZONEN VON ORGANISCHSKELETTINGEN MIKROPLANKTONS 241

Im oberen Teil der Biozone wird zusammen mit der Ausbildung
der Pontiadinien die mit 15—20 Mikron grissere Form der Art Gonyaulaz
digitale haufig.

Die zonenanzeigende Art entstand im unteren Teil der Schichten
mit Congeria banatica. Ihre sehr schnelle Verbreitung mit morphologisch

ventralis dorsalis dorsalis

Abb.2. — a, Spiniferites benfori (Ross.) Sarjeant ; b — d, Gonyau-
lax digilale (Pouchet) Kofoid; e, Pontiadinium pécsvdra-
densis n. sp., 600-fache Vergrosserung.

wechgelvollen dimorphen Formen zeigt den fiir die Art optimalen Leben-
sraum in den Schichten mit Congeria céjéeki.

; Die auch heute lebenden und wihrend ihrer Ontogenese zustande
gebrachten planktonischen und bentonischen dimorpbhen Formen der
zonenanzeigenden Algenhat man identifiziert (D. Wall und B. Dale,
1970). Die Identifizierung der dimorphen Formen der fossilen Art ist
wichtig, weil unter Umstanden das Stadium der schlafenden Spore oder
das mit Theken und Planktonen vorkommt, abhingend davon ob die
Ausbildung in der Nihe der Kiiste oder entfernt davon geschah. Die
dimorphen Formen findet man in den seichtwisserigen, Kiistensaum-
Fazies zusammen, in den vom Ufer fernen Aushbildungen ist die Form
mit Theken und Planktonen die hidufigere. Mit der Identifizierung der
bentonischen und planktonischen Formen kann man auch die hetero-
pischen Fazies identifizieren, bei hdufiger Probenahme kann man aber
in den vertikalen Profilen auch die Oszillationserscheinungen gut ver-
folgen.

16 — c. o0
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Abb.3. — a-b, Pleurozonaria ultime n.sp. Tengalic-2.663,9 — 665,0m. 1000 x; ¢, Spiuniferites

benfori (Ressignol, 1954) Sarjeant, 1970, Szirdk-2. 439,2 — 439,5 m. 600x; d, Gong=

aulax digifule (Pouchet) Kofoid, 1911, Szirdk-2.439,2 — 439,5 m. 600x ; e, Ponliadinium

péespdradensis n. sp.  Péesvarad —15.63,0 — 64,0 m.600x; f, Pontiadinium sp. Prevalvat

stadium. Pécsvarad —15,05,0 — 66,0 m.600x; g, Gonyaulax digifale (Pouchet) Kofoid,
1911, Szirak-2 373,0 —=383,0m.600x.

Biozone Spiniferites validus

Charakteristisch fiir diese Biozone (Abb. 4) ist die Ausbildung der
Art Spiniferiies validus n. sp. und die Dinoflagellaten mit verdickten The-
ken, mit den Arten Impagidinium globosum n. sp., I. spongianum n. Sp.,
Tectatodinium pellitum W all. Ausser den genannten sind in der Bio-
zone noch hiufigere Arten Romanodinium areolatum B alt es, Spiniferi-
tes paradowus Cookson et Eisenack, Chyiroeisphaeridia tuberosa
n. sp., seltenere Prnviadinium inequicornutum (B altes). Formen 29.
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s

Abb.4, — a, Spiniferites validus n.sp. Karacsond-1/8.454,0 — 474,0m. 600x; b, Remanodinium
areolatum Baltes, 1971. Szirdk-2. 225,8 — 231,5m. 600x; ¢, Impagidinium globosum n.sp.
Szirak-2. 185,1 — 18‘?,4 m.600x; d, Impagidinium spongianum n.sp. Szentlorine-X11.376,3
— 381,5 m. 600x; e, Tectalolinium pellitum W all, 1967. Szirdk-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 Linge der Anhdngsel.

In der Begleitgemeinschaft der zonenanzeigenden Art gibt es auch
einige Exemplare der Art §. beniori, besonders in den Fazies des Bec-
keninneren. Die dick gewordenen Formen mit Theken der im unteren
Teil der Biozone, noch hiufigen Dinoflagellaten, zeigen, dass sie trotz
ihrer Dominanz schon nicht unter optimalen Verhiltnissen lebten. Die
Verdnderung der ckologischen Verhéltnisse wird auch durch das Erschei-
nen der Sisswasseralgen (Mougeotia lactevirens, Cooksonella circularis,
Spirogyra Typ 1). angedeutet, die sich spiter zur Zeit der Bildung der
lignitflossigen Schichtenfolge verbreiteten.

Die zonenanzeigende Art kommt am Fusse des Matra-Gebirges
zusammen mit Kaladacna steindachneri, Limnocardium mayeri (Barth a,
1971) vor, bei Tengelic mit der Fauna Congeria zagrabiensis (Korp asné
Hdédi M.) vor.

Die Dinoflagellata — Zygnemaiaceae Zwischenzone

Diese Zwischenzone ist in der beckeninneren Fazies der Schichten-
folgen von Somlé und Tihany charakteristisch. In diesen sandigeren Schi-
chten bilden die Dinoflagellaten und die Jochalgen der Sisswasser keine
horizontal identifizierbare Schicht. Die Selektion der Dinoflagellaten
begann schon in der Biozone S. validus. Thr massenhaftes Aussterben
iiberlehten nur einige Arten, die Art Impagidinium spongianum, I. globo-
swm und ein Teil 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
Botryococeus und Cooksonella.

Die zonenanzeigende Art vermehrte sich in grossen Mengen in
Zentral-Transdanubien (Polgardi, Tab, Nagyszékely), wo im sehr kalkhal-
tigen Wasser ein optimaler Lebensraum fiir die Art sich gebildet hatte.
Thre gut erhaltene, dickwindige Exemplare findel man aber {iberall in
den lignitflossigen Pannonschichten und in ihren heteropischen Fazies.
Von den Jochalgen beobachtete ich die Art Closterium kiitzingii B é -
bisson in den siidlich von dem Nordlichen Mittelgebirge abgeteuften
Bohrungen, in Transdanubien fehlte diese Art. In den untersuchten Pro-
filen war die Dominanz der Alge Mougeotia lastevirens in entgegengesetzter
Beziehung zu der Haufigkeit der Algen Botryococeus braunii Kitzing
und Cooksonella cireularis N a gy. (siche Tabelle).

Die vertikale und horizontale Verbreitung der Dinoflagellata Biozonen
Die am meisten charakberistische Form der Dinotlagellaten Gemein-

schaft der Pannonschichten ist die Art Spiniferites dentori (Rogg) 8 a 1-
jeant. Man findet sie zusamman mit dan in den Me2eren typischen Hy s-
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TABELLLE

Korrelalionstabelle der vertikalen verbreitung der organischskeletiigen microplanktons,

gesteinfazies und melluskenfauna
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trichosphaeriden der Salzwésser in den Tabiano Schichten Norditaliens
(D. Habib); in den Quartérschichten Israels (Rossignol, 1962);
in den postpleistozinen Schichten Englands (R. Harland ) und in den
Quartirschichten der Bohrungen im Karibischen Meer (D. Wall).
Einige Formen ihrer Begleitgemeinschaft kennt man aber schon
aus der oberen Kreide, Die Art Spiniferites paradozus wurde von Co -
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okson und Eisenack in den Sedimenten der oberen Kreide Austra-
liens beschrieben, die Art Pontiadinium inequicornutum (Baltesy
Stover et Evitt fand ich auch im Sand des oberen Oligozdns (Boh-
rung Budatok-1.).

Die Alge 8. bentori bildet in den Tabiano Schichten Norditaliens, in
den Schichten des unteren Pontien Ruméniens und in den Schichten mit
C. banatica Ungarns das dlteste Vorkommen der Art.

Charakteristisch tiir ihr Vorkommen in Ungarn ist, das man sie
in den Schichten mit C. banatica zusammen mit Nannoplanktons der
Salzwisser und Schwachsalzwisser findet, die eine entgegengesetzte
Dominanz haben. In den Schichten mit C. egjeeki ist diese morphologisch
mannigfaltige Algengemeinschaft nur wvon wenigen Nannoplanktons
begleitet, sie kommt mehr mit Kalk-und Kieselschwammnadeln vor.
(Untersuchungen von J. Bona und M. G 41).

Die Art lebt heute in den Lagunen des Karibischen Meeresheieinem
tropisch -subtropischen Klima in normalem Salzwasser und bildet 4,5 9%,.
aller Planktons (D. Wall und B. Dale, 1968), Versuche mit der
heute lebenden Art zeigten, dass sie auf die Verdnderung der Temperatur
empfindlich ist, die Angaben tiber ihre Salztoleranz sind aber nicht klar.

Die im unteren Teil der Pannon-Stufe massenhaft vermehrte Alge-
S. bentori lebte — ihre heutigen okologischen Verhgltnisse in Betracht
nehmend- bei einem sich vermindernden Salzgehalt und subtropisch-
ausgeglichenem Klima. Die Ausbildung der Art S. wvalidus, sowie die
Uberverdickung einzelner Arten mit Theken geschah gleichzeitig in dem
Beckenrandfazies, sowie in dem beckeninneren Fazies ober der Biozone
8. bentori. Unter den Umweltsfaktoren konnte ausser der Verminderung:
des Salzgehalts die Temperaturveranderung entscheidend sein, die die
morphologische Verinderung und die schnelle Selektion der Dinoflagel-
laten verursachen konnte. An der Grenze der zwei Biozonen zeigen haupt-
sachlich die autochtonen Algeniiberreste die Klimaverdnderung. Die Ari
8. wvalidus und ihve Begleitgemeinschaft bilden jenes biologische Objekt,
dessen Awusbildung an der Grenze der unteren und oberen Pannonschichien
auch die Zeitzonengrenzen zeigl.

Der Verianderung der Dinoflagellaten-Gemeinschaften folgt ver-
spatet die Verdanderung der Kontinentalfauna. Auch der Umweltsanspruch
der einzelnen biestratigraphischen Einheiten, Faunen und Floras ist
verschieden. Thre Korrelation ist nur dann méglich, wenn wir auch ihre
unterschiedlichen tkologischen Anspriiche in Betracht nehmen,

Neu ist die Untersuchung der Dinoflagellaten, die Ausarbeitung
der Gemeinschaften ist noch in Gange. In der Zukunft wird nach der
Untersuchung der beckeninneren Schichtenfolgen vollkcmmener die
Erkennung der wechselvollen Reihe der dimorphen Formen und die-
detailliertere Aufteilung der unterpannonischen Schichtenfolge.

DIiSCUSSIONS

N. Baltes : There are 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
@ practical 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 oul the fine work of dr. Siiténe Szentai
-concerning the organic microplankton (Dinoflagellates included) and particularly two main
aspects should be mentioned : 1. the taxonomic one — some new species have been created
— and 2. the characleristic 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. MAria Siténe Szentaiandnew other
Papers like this one.

P. Stevanovié : Wir missen heute diese schine Funde so aulfassen, dass sie

nicht nur dem Pannon sondern auch dem Pont angzhort. Angefangen von der Molluskenzone
LCongeria zugrabiensis ist schon Pont, Schichlen mit Congeria cZjZeki sind noch Pannon s. sir.
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NEWER ENOWLEDGE ON THE STRUCTURE AND STRATI-
‘GRAPHY OF QUATERNARY SEDIMENTS AT THE ZITNY OSTROV
ISLAND IN THE DANUBE LOWLAND, CZECHOSLOVAKIA'!

BY
E. VASKOVSKA 2 1. VASKOVSKY ®

The Zitny ostrov island on the territory of Czechoslovakia extends
in the southwestern part of the Danube lowland between Bratislava and
Komérno; it is bordered by the Danube and Little Danube River. The
areal extension of the territory is around 1600 sq. km. (Fig.). The region of
the island forms an almost ideal young riverain plain (dejection cone)
Tformed 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 Komérno 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 foundhere. With
geomorphological regional subdivision of the Zitny ostrov island are
dealing more in detail Luknis Mazur (1959), Valdkovsky,
Vadkovska (1977), Mazar, Luknid (1930).

In the sense of geological-tectonic subdivision of the Danube low-
land (Adam, Dlaba ¢ 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 ‘“Gabcéikovo Depression’ with the
centre of sinking near Gabéikovo. This depression is dish-shaped, its pre-
Neogene substratum, according to the newer conception and to available
bases (Fusan, Biely, Plané¢ar, 1979), is formed in direction to
Bratislava by crystalline sehists by the Paleozoic in the area of Koméarno
and by the Mesozoic of the Hungarian Midmountains immediately near
Komiérno.

Thickness of Neogene-Quaternary sediments, forming the filling
of the Gabéikovo Depression, is notequal. Its greatest thickness( accord-
ing to interpretation of geophysical measurements) is up to 5400 m near

1 Paper presented at the 12th Congress of the Carpatho-Balkan Geological Association,
1981 September 8 —14, Bucharest, Romania.
2 Dionyz Stur, Institute of Geology, Mlynsk# dolina 1,809 40 Bratislava, Czechoslovakia.
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3 QUATERENARY SEDIMENTS — ZITNY OSTROV ISLAND 251

‘Gabéikovo; from there in NV direction the pre-Neogene substratum is
Tising 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 Gabdéikovo; in boreholes near Iomérno its thickness is 1224
—1141 m. The sedimentary filling of the Gabéikovo Depression, begin-
ning with the Badenian gradually up to present, underwent a complicated
geological development.

B0 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 Gabéikovo Depression were sunk here. The deepest boreholes,
are only near Dunajska Streda (DS-1) and Calovo (C-1); these, however,
were finished in the Upper Pannonian — G a % a etal. (1972), Cerm 4 k,
Gaza (1973), Holeczyové, GazZa (1972). The total thickness of
the Neogene at the Zitny ostrov island was drilled through by a borehole
near Komarno (Paga4a ¢, 1966). Regarding this fact our description of
Neogene sediments is based especially more on several deep boreholes in
close neighbourhood of the Zitny ostrov island (Kol4rovo, Ho-
mola, 1966; Diakovece, Homola, 1960) and others.

The presence of Badenian and Sarmatian sediments in the Gabéikovo
Depression (thickness up to 1000 m) is supposed by Adam, Dlabaé
{1969). The Badenian was directly encountered in borehole Komdarno-1.
‘The Pannonian sediments in the marginal part of the depression are lying
‘fransgressively on older formations of the pre-Neogene substratum and
in the central part on the Sarmatian. Most often 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 caleareous 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 series. Their thickness attains
up to 1500 m. The Daecian underlies the Quaternary sediments in the
-eastern part of the Zitny ostrov island near KliZskd Nem4, Kameniéng,
Nova Stra#. The Upper Pliocene (Romanian) is formed by the so-called
“Gabdikovo sands’ at the Zitny ostrov island. Their occurrence was
pointed out already earlier by Jan 4 ¢ ek, who designated them as
“regressive sands’ and assigned them to the uppermost Pontian in the
year 1966 —1966 a and 1966 b. Later (in the years 1969, 1971), this author
admitted their assignment to the Upper Pliocene. These sands are spread
in the deepest part of the Gabéikovo Depression, then to the west as
far ag’ 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

“ Gabéikovo 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 ‘“Gabtikovo 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 caleareous 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 “Gabcéikovo sands” are poor in fossils. So far only Bres -
tenska (1966 a, b) was successful in finding four species and nine
individuals of ostracods from the deepest part in the area of the Gabéikovo
Depression near Vojka (in boreholes 1/I and 2/T) and also near Gabéikovo
(in boreholes 1/III,2/I1T). In this assemblage, there are Candoniells with
Candoniella marcida, Candoniella schubinae, Candonielle albicans and
Ilyocypris sp. Finds of molluse have not been known so far, only in bore-
hole OV-11 at depths 367 — 381 m and 530 — 540 m. Brestensk 4
(1966 b) distinguished branches and leaves of coniferous Glyptostrobus
europaews (Brgnt.) Here Pacltov 4 (1971) also found an Upper
Pliocene assemblage in the pollen spectrum from borehole HVZ-3 (Sequoia,
Taxvodium, Sciadopytis, Liquidambar, Cedrus, than Carya, Juglans, Tsuga,
Castanea and Pinus haploxylon).

It will be possible to correlate stratigraphically the “Gabéikovo
sands” with the so-called Kolarovo Beds, which are found in the wider
area of the Zitny ostrov island (Kolesik 1949, Dlaba & 1959,
Buday 1959, Buday 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 Zitny ostrov island; they are characterized by unequal thickness —
at the margins 8 — 12 — 20 m and in the central part up to 340 m or even
more. Several authors were dealing with their study (Horusitzky,
1908, 1909; Timk 6, 1904; Zoubek, Koutek,1936; Cepek
1938; Szadecky-Kardoss, 1938; Hromadka, 1956;
Luknig Mazur, 1959; Dlabad, 1960; Buday et al., 1962,
1968; Jandacek, 1966, 1967, 1969,1971; LoZ%ek, 1955; Krip -
pel, 1962, 1963; Brestensk 4, 1966, 1967, 1977; Plande-
rova, 1966, 1967, 1977: Schmidt, 1977; Horni§, 1977; Ha -
louzka, Minafifkova, 1977; Minafikova, 1966; Va i
kovskd, 1977; Vaskovsky, Vaskovska4, 1977, and others).
On the basis of up to present more detailed lithogeochemical, mineralo-
gical-petrographical investigations, several paleontological finds and also
several data of paleomagnetism (willingly provided by P. Pagaé
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; C) Sediments of the sur-
fieial cover (with specific genetic types of sediments and soils).

A) Lacustrine er 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 coineides, to a considerable extent,
with extension of the above-mentioned so-called “Gabéikovo 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 Zitny ostrov island, as results from the already earlier descriptions
by Jandc¢ek (1968, 1969, 1971) mainly, however, on the basis of our
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evaluation of HGV horeholes, 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 Minafikov 4 (1966) has pointed out
that quartzites and quartz are predominating 70 — 809%,. In the residue
are mostly present mainly silicites (209, of pebble component). The sili-
cites are brown, ochreous; less represented are glauconite sandstones.
Pebbles of limestones and dolomites are sporadical. Unlike the higher-
lying fluvial sediments, no crystalline schists and granites are observed
in lacustrine sediments. Their occurrences are seldom around 19.

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—10m 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 ete. 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), horehole HGV-8 (216 m), borehole HGV-9
(135, 164 and 172 m).

The complex litho-geochemical study makes it possible essentially
to distinguish two types of lacustrine or lacustrine-fluvial clayey sedi-
ments: a) of so-called basal clays and b) of clay layers with more frequent
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, thenin bore-
hole HGV-4 depth 159 — 176 and 322 m, in borehole HGV-8 at depth of
212 — 220 m ete.). 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
Zitny ostrov island represent mono-, bi- and polydispersive loams with
granulometric maxima in fractions 0.06 — 0.01 mm, then 0.25 — 0.1 and
< 0.002 m; they are medium-sorted to sorted, characterized by a varia-
ble content of CaCO, = 1.2 — 17.5 %, are weakly humose (humus up
to 0.3 9,), active pH reaction in H,0 = 8.4 — 8.95 (or weakly alkalic
to alkalic) exchangeable pH in KCl = 7.4 — 7.8. An interesting parti-
cularity of these clayey sediments is that with the commonly used dis-
pergator (69, Na,P,0,) 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 mier 5—9); they
are polymodal with granunlometric maxima in fractions 0.25 — 0.1;
0.05 — 0.01 and << 0.002 mm. The content of CaCO,; also varies within
the range of 2.3 — 17.99;. They are characterized by higher activity of
pH in H,0 = 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 ditferent fluvial conditions of their forming and also by
different diagenetic processes.

The content of heavy minerals (according to J. Horni§, 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 — 16.69;, of garnefs 2.6 — 13.09,, clorite 0.5 — 2.49,
carbonates 36.6 — s 5.19,. In borehole HGV-6 opaque minerals are repre-
sented 8.5 — 82.29, garnets 1.0 — 38.39%, chlorite 1.0 — 41.69% and
carbonates 4.2 — 54.5 /{). Particularly characteristic of this type of sedi-
ments when compared to other iz a rvelatively 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 particularly
rich in paleontological remnants. More important finds of ostracods in
the frame of this investigation were recorded by Brestensk 4 (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 candide (M iller), Candida sp. div. juv. str.,
Cyclocipros ovum (Jurine), Scottia browniana (Jones), Scotlia
tumida (J ones ), Limnoecythera inopinate (Baird), Metacypris cor-
data Brady et Robertson, Ilyocyprisgibba (Ramdohr),
It is worth mentioning the authoress’, find of macrospore Azolla ficuloides
L am. fossilis Flrorscehiitz 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 P1a n-
derovd (1977) are also important. In borehole HGV-6 there are spores
and pollen of the following familiers and genera : Gramineae, Cedrus sp.,
Chenopodiaceae, Llhaceae, Cyperaceae, Quercus, Pinacea, Pinus silvesiris,
Pleurozonaria and in borehole HGV-7 practically of similar representation :
Quercus, Keteleeria, Abies, Picea, freshwater plankton of the genus Pleu-
rozonarie, NAP, mainly Ranunculaceae, Rosaceae.

Within the complex study of deep hydrogeological boreholes at the
Zitny 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 pa,leomagnetlsm 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. All of them (except
the sample from the depth of 203 s m) displayed negative magnetization.
In borehole HGV-9 samples were taken from dept-h 161.2 to 161.7 m
(on the whole 25 samples). Eleven upper samples except one displayved
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 interpretation
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 chronological scale
it is around 0.7 m.v. 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 ot 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 4zolla 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 "F\{atu]ama.
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 CaCO; and high pH values.

We range to period of the Earliest Interglacial Donau/Gtinz, 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 m are also
finds of ostracods of interglacial character.

The total of data obtained by lithological-geochemical, paleontolo-
gical, 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
Hopleistocene, i.e. to the stratigraphic division of the Quaternacry distin-
guished in- the sense of Gromov (1957), Gromov, Krasnov,
Nikiforova (1958), Nikiforova, Krasnov 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, Ginz/
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 Zitny ostrov island to the Eopleistocene the first
finds of ostracodes established by Jir i ¢ e k (1969) from boreholes HVZ-3
and HVZ-2 from the area of Dunajskd Streda may be still mentioned. This
author mentions in horehole HVZ-3 8 species and 13 individuals and in
the underlier of the ostracod fauna in borehole HVZ-2 he established gas-
tropods : Gastocopta cf. noulitiana ( D up .), Carychium minimum ( M til-
ler), Segmentina sp., Cepaea sp., Bythynia Schweyvyr. Hyro-
fova- Vavrova (1959)and Buday (1959, 1962) called attention
to finds of fauna similar to those mentioned by R. Jiric¢ ek from the
area of Dunajsks Streda from Eopleistocene sediments of the eastern part
of the Zitny ostrov island near Kameni¢éna. At last, for completeness
it is necessary to mention that Brestensk 4 (1966 a, b) deter-
mined also 15 species and 63 individuals of ostracods from the central
part of the Zitny ostrov island from the area of Gabdéikovo (boreholes
OV-2 and VOK-83), then from the area of Palkoviéovo (borehole OV-11)
and KliZzska Nem# (in boreholes HV-210, HV-222, VJ-203, VJ-204).

B) Fluvial sediments build up the upper complex of Quaternary
sediments at the Zitny ostrov island. The sediments of this complex
oceur at surface mainly in the upper part of the core of the island. They
are deposited on the above described Fopleistocene lacustrine and lacus-
trine-fluvial sediments, then on older formations (Dacian or Upper Plio-
cene). This upper complex was designated by J an 4 & e k (1967 a, 1969)
as the “Danube gravelous series’. Its thickness is not equal (below Bra-
tislava about 20 m, near Koméarno 8 — 12 m and in the central part
near Gabdéikovo it attains 130 — 150 m) according to Jan i éek. In
the deep hydrogeological boreholes (HGV) studied by us it attains up to
160 m,

The upper complex of fluvial sediments at the Zitny ostrov island
i3 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 eycles lying on one another 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 Minarikov 4 (1966), in petrographic composition of this
complex quartz and quartzites (70 — 809,) are mostly represented. In the
residue there are various types of silicates (5 9;), 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 69;), however, decreasing downward.
From sandstones (content around 4 — 89;) most abundant are quartz
sandstones, less polymictic sandstones, more rare red quartz sandstones,
micaceous fine-grained sandstones, glauconite sandstones and calearcous
sandstones. Approximatelly equally represented as sandstones are also
erystalline 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 (19;), 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
garnet are mostly represented. The content of opaque minerals varies
within the range of 9.5 — 699, their greatest representation is observed
in horeholes HGV-1 (up to 699%), HGV-2 (up to 51%) and HGV-3 (up
to 47.5%). Garnets are found within the range of 1 — 45.29, the greatest
content is recorded in borehole HGV-3 (up to 45.29,), in borehole HEGV-8
(up to 40.8%), HGV-9 (up to 37.0%) and HGV-2 (up to 40.89). 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 149), chlorite (up to 159), 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 49,. Its presence convincingly
confirms the already earlier expressed opinion (Va&kovsky, 1870)
of influx of the V4h 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 Bres -
tensk 4 (1977) in borehole CHGP-1 near Benkovi Potdfi at depth 84
and 93 m: Candona div. sp. juv., Cyclocypris sp., Limnocythere sp., Ilyo-
cypris sp., and in borehole HGV-6 near Michal na Ostrove at depth 98 —

1T — ¢. 50

R Institutul Geologic al Romaniei
IGR



258 E. VASKOVSKA, I. VASKOVSKY 10

— 99 m she established Ilyocypris gibba (Ramdohr). The earlier finds
of the mentioned authoress from the year 1966 from boreholes near Gab-
¢ikovo [OV-2, OV-12 | and Palkovitovo / OV-11 and OV-10/ where she
found 9 speecies and 21 individuals may be also ranged to this circle.

According to the superposition of the upper gravelous sandy fluvial
coimplex we presume that it was forming during the periglacial Pleisto-
cene, ie. from the Mindel to the end of the Wiirm. So far we have not
sufficient data for its more detailed stratigraphical subdivision. We may
only suppoese about clayey layers in boreholes HGV-2 (83—8+ 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 mixed with the material from Carpathian
strearms,

(') Sediments of the suriicial eover. 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 Zitny
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 tacial-
genetic types of Quaternary sediments take part : a) fluvial-eolian (loess-
like) loams; b) sediments of the flood-plain facies; ¢) sediments of the
facies of dead arms; d) drift and re-blown sands; e) buried soils—as a

articular produet of the Quaternary. The sediments of the surficial
cover represent the time of the Late Glacial, the Witrm and Holocene.
These facial-genetic types of sediments were deseribed more in detail by
Vaskovskd, Vadkovsk Y, Schmidt (1979).
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HOBBIE JAHHBIE O NEPMCKUX OTJOMREHUAX
CEBEPO-3ATTAITHOI'O OROHYAHNA MAPMAPOIICKOT'O
MACCHBA!

Jd. A, CEPTEEBA *

JanTesbHoe BpeMs CHUMTAI0CH, YTO HEKOTOPHIE HECTPOILBCTHHIE Ofpa-
30BanuA cesepo-sanagunoro oxonuannsa Mapyapoweroro Maceusa u Yus-
YUHCKIX I'Op ABIAIOTCA OJHOBOZPACTHEIMM I cHOPMUPOBAINCL B TPHACOBOE
ppemsi (Trkawyr, 'pymuii, 1957; Caasuu, 1963). Taroit BuBoj
ABHJICA  CJIEAICTBMEM CJORHBIX TEKTOHNYECKUX YCJIOBHII, BaTpVAIAONTIX
H3YYCHHE TOCJAEAOBATEIBHOCTH HAROINIGHIA O0CAJKOB, II BHEIIHEI0 CXO0CTBA
BePXHEIANe0B0ICKIIX 1T Me3080MCKUX OTIOMEHITIE,

Ha ocmoBanmm mayuenust Jurosoro-QanpasibHOro ¢OCTABA, BLIACHEHIS
CTPYKTYPHO-TEKTOHMYECKOTO ToJoseHna u Guoctparurpaduuecrux ocoben-
HOCTell B TOJIIe TEeCTPOLBETHBIX BYJKAHOTEHHO-0C204HBX o0pasopaunii B
HacTOAIee BpeMsA YCTAHOBJIEHb KAMEHHOYIOJLHBIe, IIEPMCRIE I HURle-
rpuacopre mopopnl (FHyxos, Cepreesa, [Taceunmnr, 1964;
Cauaeun, sKywos, 1966; Cepreena, Hywros, 1966; Ce p-
reeBa, 1974; il yx o, Bosap, fAuesn, 1976; Cepree na, 1980).

OGcrosareapnsiit 0080p MUKPOPIOPHCTHYECKOTO N3YUEHIA METaMOp-
(rsoBanHEIX TOPOX BepXHero majeo3os YEpamHckux Bocrounsix Hapoar
npusenex B Haweil nybauranun 1980r.(Cepreesa, fHyxos, 1980). B vacr-
HOCTII 3[1eCh MBJI0KEeH IaJIe0IIaIHHOI0I IIYeCKITIl MATCPHA, CBUIETe L CTBY I0IUil
IPUCYTCTBUE CPel HCCIeqyeMBIX 0cagroB oOpasoBanuil kKapbona (Ipeumy-
IeCTBEHHO BEPXHEIr0 OTjeJa) u IpOBEIEH CPABHUTCIbLHELI anaaus majluio-
MOP( ¢ TAKOBHIMH 113 aHAJOTHYHHX o0pasoBamuil moascroii wacru Hapuar,
josrHOil wactu rop Buxop (paiton Apepamenn), Maasix Kapnar (okpecrnocru
Jlamaua), Bocrounoit Yexnu n Bamkawnuj.

Ha ormomenusx, comepmaummx MHEpoPuro(occHINl KAMEHHOYTOJb-
HOTO BO3pPACTa, HECOIVIACHO 3a/eraer TOJIIA TMeCTPOIBETHLIX II0OPOJ, OTHOCH-
u@asgcAa pamee K Tpuacy. B macrommee Bpema B mpepeiax Paxosckoro mac-
CHBA OHA BLIIEJAETCA B HKadeCcTBe CAMOCTOATENBHOII  KPACHOINIECHEHCKOIL
CBUTHL, TIPUHAIIEHHOCT KOTOPOI K IIepMU IOTBEPANIACE HATIIMI HATO[RAMI
cmop u nesnel (R yxoB, Cepreesa, [Taceununx, 1964; Ce p-

1 Nowaax Owoia npeacrasiena Ha XII-om Homrpecce Kapnaro-Baakanckoii Teo-
gormueckolt  Accommanmn, 8—13 cemrafpas 1981 r, DByxapecr, Pysbuiis.
2 Hueruryr reosorndeckux mayk AH VYCCP, Kues.
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reesa, sauyxomn, 1966; Cepreewa, 1974). Oro oboiounn
Perisaceus pumicosus (Ibr.) Iseh., Rhytisaccus subnotatius N a um.,
Pemphygaletees auritus Lou b., Florinites sp., Trilobozonotriletes inciso-
trilobus (Waltz) Naum., 7. irivielis (Waltz) Isch., Hymeno-
zonotriletes granwlatus (Naum.) Isech. (Kpacunii Iliec, erparormmi-
JecKii paspes ¢BUTL).

E,I(I'IHH‘IIIHC Hepaerie fI)Op;\IbI BCTPEUAMMCE Tanye HadMll B I‘p&(f)I'I'I‘I'I"
BUPOBAHHEY wrapuurax yyactra Robrureuwas Honsuma (Vittatina striata
Lub ., Pemphygaletes awritus Lub .) n B aZeBpoauTOBLIX IOPOZAX, 00HA-
Amawmuxes Mo pp. Boabimoit Vroasre u [lepramaf.

Tanun ofpaszoM, B GasaipHOI HaCcTH NECTPOLBETHHIX BYJIKAHOTEHHO-
ocaounbix obpasoparnit Paxopckoro maceusa I YHBUMHCKIX TOP HaMI GBI
00HapyYAEHEL I ONUCAHb! HATHEOMOP(Ll IHePMCKIX IPEHMYIIECTBEHHO XBOM-
HBIX 1 KOPZauroBHX pacrennii. OxHaxo, Bejdemersie Pemnroil BeTpeuasMoCTIl
OTHX 000JCUeR, IPUHAIEHMHOCTD MIRPOPUTONOCCHIII K HUFRHEMY I BePX-
HeMYy OTHe aM I'IE‘pMCHOﬁ CHCTEMEI He VRASLIBAJACh.

Marepnas, momyeeHuELl HaM:x B IOCJENIee BPeMs, MO3BOJACT JOTOJI-
HUTDh  HaATHOIOHYeCcHYIO XAPARTEDIUCTIIRY GG.BE]JILIIOf-i, BYJIRANOIeHHO-008~
AOYHOH M THICOXOCHOI eBUT PaXOBCKOTO Maccusa M YTOYHITL BO3PACT Cjla-
TAIMY MX ITOPOT.

37ech BHOPBEIC Berpeuennl yraeduumposamusie cuophl:  Raistrickia
heteromorphae (Andr.) Siverec., Nigrisporites nigritellus (L ub.)
Oschurk., Calamospore plicata (Waltz) Siverec., Verrucosispo-
rites verrucosus I br ., Lueckisporites sp. Ilpuiplia ROpAaUTOBEIX NpegcrTa-
srrena sugamu Cordaiting rotate (Lub.) Medv., C. uralensis (Lub.)
Samoil. Ormevenst epnumunne Villatine vittifer (Lub.) Samoil,
V. striata L ub ., msusua roxoceMensnx pacrenuit —Ginkgocycadophytus.
Bmecre ¢ yeranosnennsmu panee Perisaccus pumicosus (Ibr.) Iseh.,
Rhytisaceus subnotatus N aum., Pemphygaletes auritus L. ub., orgeas-
upvu Florinites sp., I #pyruMu NPHBeFEHHEIT COCTaB HmajHHOMOPH oTBe-
gaer pepxHeil mepmi.

Murpogurodocenimn ¢xofHOro cocrasa, npeacrasaenusie Floriniles sp.,
F. schopfi Medv., F. cf. tener Medv., Cordaitina uralensis (Lub .)
Samoil, Striatopodocarpiles sp., Punclatisporites punciulatus I b .,
Convolutispora sp., Viitalting sp. 6 obuapysmennt namn (A uees,
Rywros, I"asgawuwoszr unap., 1976) B reppurentnix obfpasosanusx Ce-
sepHoit Ocerun (mempypeuse Iemasgonr-®uargon), npobieMaTuyHO OTHO-
CHOMBIX K kapomy 1 sameralomux 107 (ayHUCTHYECKH OXapaRTepuz0BaH-
HEBIMIL BepXNIIeIepMORMMYT I'IBBECTI-IIHI{QI\H{.

Cpasunremsupit anamms Murpodurofoccusinil, BLACICHHBIX M3 IepMu
Yrpanncrux Bocrounnix Hapmar, Cesepuoii Ocernn u amaizormansx odpa-
sosaumit v. Cousena Bocrounsix Bamkawmup (o6pasns mepegans: V. IT a m e-
M 1 @, JRyroBmM, mnorasar: ciemylomee.

s npo6, oroSpannnix y r. CiuBeHa, Tarske Kan i1 Bocrounsix Hap-
nar i Cesepnoti Ocernn, xapaxrTepHa ofHOMemKoBas nslasna Floriniles sp.
(F. luberae Samoil, F.pumicosus Sch., Will. et Ben ., F. ova-
lis :Bhardw.), saguMaomas B IaIHHOJIOTHYECKOM CIIEKTPE TOCIORCTBY-
loliee II0OJOAICHIIe. Ormeyarorest 37ieCh MNLIILIEBEIE 06'0.7!0_"-1’HI*I. HOPIauTOBBLX
[Cordaitina cf. spongiosa (Lub.) Samoil]. 'u surratun (Vitlatina

W/ \‘ Institutul Geologic al Romaniei
IGR



3 MEPMCRIE OTI0REHIA MAPMATOUICKOTO MACCITDRA 263

striate Liub., V. wviltifer Lub.), mveomue ramme pacmpocrpanedie B
nepmerux oraosmenunx Cerepnoii Qcermn.

Hapaxy ¢ nmusnoii, B wecaenyemurx tnopogax Boerogmsix Bamnnam
passutst obosousn Sporonites sp., Inderites compacte (L ub ) Abraim.
et March., axpurapxu posos Verihachium sp., Leiosphaeridia sp., ?
Tasmanites sp.

ITeprexmit Bospacr mopox r. Canpena, B ¢8010 Owepeis, O TBEPIRAAIOT
CHOPB! HCROTIAGMBIX Ipubos Tura Sporonites (Potoni¢) Ibr., xapas-
TepHLle A OTIOMEHIIH Texmreiina.

OGomouru rypusr Sacciles uBBECTHBL 11 B MeTAMOPQURIPOBANHEX 01-
aoernax mnepmun Masgsix Raprar (MK yxor, Bozap, Sues, 1976).
Byecre ¢ HEMII B neeTpOLBETHEIX TIOPOJIAX PACTIPOCTPARENL Sporoniles 8P-,
Reticulatisporites sp., Punclatisporites sp., Sehulzospora 8p., Taeniaespo-
rites 8p., Calamospora sp., Raistrickia sp., Densosporites sp., Cingulati-
zonates sp., Florinites sp., Protohaplozypinus sp., Protodiplozypinus sp.,
Pityosporites w ppyrme. Kommieke mepMerux cropomopd) BEieder B ae-
ramopgmrax Hemweroro macemsa Gums r. Yeeru-Bpoxg. On cocrour npemy-
INECTBEHHO 13 NBIILLLL ¢ yyacTHeM popa Vitlating (Konzalova, 1970).
[lepmeras murpoduiopa, naiizennas B Boerounoii yvacri Husrnx Tarp, xapax-
repusyercst obmmiieM Qopy ponor Viltatina, Striatosaceites, Protohaploay-
pinus, Ginkgocycadophites, Punctatisporites, Apiculatisporites, Aulispo-
rites m mHoTHX npyrux. CMemaHHsIe KOMIGIGRCH, COGTOSINNE 3 BepXHE-
uepymernx Viitatina, Lueckisporites virkkiae, L. parvus, L. globosus, Ju-
gasporites delasaucel, Limitisporites moersensis, Potoniesporites 1 Heroro-
poix TprracoBbix Gopy, peigenensi B, Huammge p o s o it, 1973) 13 menrro-
TCAMMHTOBBIX OT0zkenuil Meaaduposoit cepmn exgmumint Nor B ceBepo-
Bocroynoit wacta Huskux Tarp.

B Bocrounoit Cropaknir B MeTaMopusoBaHLX TPadUTOBLY CIAHIAX,
BQUIETAIONNIX TI0j TIOPOAAMIE HeoreHa, yCTaHOBIena acconuanus cuop Kaipa-
tisporites, Klausipollenites, Taeniaesporites, Striatites u papyrue, viasssaio-
Ie Ha NPUHAJJIC/RHOCTb OTAENbHBIX HEOBYJIKAHNTOB K BEPXHeH mepiir.

Opnaxo mo cocrazy, ofuumry, MOP(OJOTHICCKIM OCOOCHHOCTAM TAJH-
HOMOp(aM IecTporBeTHHIX 06pasosanmii Paxoscroro Maccisa Vrpaunckix Bo-
crounsix Kapniar ranfosee coOTBETCTBYIOT KOMIITIEKCHL CIOD H ITBITHI[HT, Y CTAHO-
prernbie G. Yepuaserodi u JH. Javwenoit ((yros, Bosanp,
Ames, 1976) Bcern. P—7 (Tuprosmmre) u ckp. P— 3 (Berpuso) Musuil-
crolt mumrer (Cesepuan Boarapus). 3xech XaparTepH BepXHeNEPMCKIE
Nuskoisporiles llausi, Limitisporites rectus, L. lotus, Lueckisporites virkkiae,
Taeniaesporites noviaulensis, Platysaccus papiliosus, Falcisporites zatiei,
Labisporites _granulatus, Nuskoisporiles gondvanensis, Vittatina wvittifer,
V. striata, Platysaccus sp., Jugasporites sp., Protodiploxypinus elongaius,
Pemphygaletes siriatus, Dacridium sp., Cayloniales sp. Haspammsie mu-
EPOQUTOPOCCHIMIT TIGHHE TeM, UTO USBIEYeHEl M3 TEPPUIeHIEX I BYJIRAHO-
TEHHBIX IECTPOLBCTHBEIX o0pasoBauuii, . COMOCTABISHHBIX HA OCHOBAHUI
aurosoro-pannansnoro ananmsa (Hlywos, Cepreena, fmes,
1976) ¢ obmamennaym mepmn Baswamerux rop. Ilpm srom caegyer yma-
3aTh, UTO HTOT NAEONANMHOJOTHYCCKMN MaTepnasy NOJYYeH U3 CRBAMIH,
KOTOPBIE B PAAE CJAVYAER BCEPHBAIOT MOJHLIL paspes nepmu (Berpuwno)., Vun-
THIBaS CXOACTBO MURPO(OPM, H3BICTEHHEIX I3 HA3BAKHHIX 06pasosanmit Musmuii-
CHOI NJNTEL M RaMEHHOrO Marepuasia, orobpammoro 6mus r. Camsema, Bos-
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MOYRHO BBICKA3aTh NPEANOJIOMEHe 0 TO3JHEePMCROM BO3PACTE OCATOYHBIX
nopoj Causencroit ITaannmzr.

VnrepecHo oTMeTHTL, YTO CXOAHBIE HAIIMM ACCOLMAINI BepXHENEepM-
cxnx Murpogurofocernimit navucun (Jerzykie wicz, 1979) us oriossenuit,
BCRPHITHX ckB. Bogecaasen-24 (Cesepocynercruit cunriamuopuii). Muocmopst
3lech npeacrapaenst rpynncit Saccites : Lueckisporites, Klausipollenites,
Pityosporites, Labisporites, Jugasporiles, a TarsRe OTHEILHLIMII OIHOMEIL-
wosuivn (popmamn Cordaitine, Potonieisporites, Nuskoisporites. dror RoM-
IJIERC COOTBETCTBYET KOMIieRcaM BepXHelt mepyMu CBeHTORIIHCKUX TOP It
Sanaguoit Esponui.
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MIMAJIMHOMOP®BI JJEBOHA B METAMOPO®UTAX CTPAHJHI!
JI. A. CEPTEEBA?, K. 1. HAYEB?, I1I. T'. MAJIAKOB?

Crpanmmanckuil TOpPHEI MaccuB — cBOeoOpasHEIl reosoruIecKkuii pe-
I'HOH 0T0-BOCTOKA bBoJrapmu, CJIOsKEHHEIH MOpoJaMu apXeifcKo-ueTBepTHI-
HOIO BO3pACTa, JACTHYHO, HmpeTepresmmMu Meramopdusm. Ms-sa ciomuocTn
TEKTOHHIECKOTO CTPOEHHUS, CeJUMEHTOIOINIECKOT0 I Meramop@uaeckoro pas-
BHTHA, a4 Tawkke OTCYTCTBUSA XapaKTePHBHIX OPraHNYECKUX OCTATKOB, CTpa-
turpaduuecroe pacwieHenme MeTaMopusOBaHHEIX 00pasoBaHME Ipencra-
BIIAIOT BAECh CIOMKHYIO Ipobiemy.

Jlera/bHBI AHAINS PA3IMYHEIX TOYeR 3penus Ha reomoruio CrpaHmsu
upencrapiens M. K. Hauwesmmu M. I'. Maxaxosum Tpersest
naygHoit ceccun (1978 r.), mOCBAIIEHHOH dTOMY BOIPOCY, & TaKiKe BCECTO-
poHHe uaioen umu B nybmukanmmn 1979 . (Haves, Maxa ko B, 1979).
B aroit paGoTe aBTOPEHL, YYUTHIBAs TJIaBHbIE PA3JMINA BO BIMIAJAX HA BO3-
pacr mopox u xapakrep crpoenns GTOMIIOBCKOM CTPYKTYPSHI, BEIIEITIOT TPH
prama B paseuran nosHauus reosorun Crpampmu. IIpm aToM, OCHOBHIBAACEH
Ha HOBHIX cTparurpadugeckux H CeIUMEHTOIOTNYECKUX NAHHEIX, OHU OTHAIOT
MpefIoYTeHNe OFHOMY W3 HHUX, IOATBEDIRNAI0IEeMY Ha OCHOBAHUA IaJeona-
JMHOJOTHYECKUX WCCAeMOBAHMIE ITa/1e030HCKuii BOBpAcT IIOPON[ ACIMAHOM
Popmauu  CTpaHmKaHCKOTO AHTUKIMHOPUA.

Buepssie acconuaruu Muxpodurodocenmnit B meramopdurax mpobiaema-
TugHOro Bozpacra CTOMIOBCKOM CTPYKTYpHl GBUIN [OJYYEHEL HAMH B IePHOK
COBMECTHOrO MsydeHms o6pasnos mopox, oroGpannex B Crpammse, Vexbip-
croM ymense n Kpammre (Cepreesa, Hauwes, Mauxsaxos, 1979).
PesyabTarsl IIaJMHOIOTHYECKOTO AHAJNM3A INOKA3AMM, YT0 B OOIBIIMHCTBE
mpo6 (8 14 us 28) mpuCyTCTBYOT TMATHHOMOP(E KemOpus, NeBOHA U rapboHa
(CrommoBckas cTpykTypa), opfoBuka u cmrypa (Ilckmperoe ymenbe) TeBOHA
i rap6ona (Kpammre). o Hammx mcciegoBanmit MeraMop(huaoBaribIe obpa-
sopamus CTpamjsu, B OCHOBHOM, WHTEPIpETHPOBANMCH Kak Me3030HCKHE
WJ OTHOCHJIMCH K (POpMAIMAM HEYCTAHOBIIEHHOTO BO3pacra. Uro Kacaercs
marepuaia us Vexsipexoro ymenaba u Kpaninre, T0 0H UMeJ J0CTOBEPHO yCTa-
HOBJIEHHEIT nazeosoiicKuit Bospacr u OB 0TOOpaH HAMU A KOPPeJANUM IO
opranmgeckuM ocrarkaM ¢o GTOMIOBCROM CTPYKTYPOI.

1 Tlownax Geira mpemcraniena ma XII-om Homrpecce Hapmaro-Bauranckolt Teomo-
rieckoit Accoumarun, 8—13 cenraGpsa 1981 r., Byxapecr, Pymspaus.

¢ Wucruryr reomorngecknx Hayx AH VCCP, Huee.

8 Teomormueckuit nucrntyr BAH, Cofus.

4 Bpreuit ropHo-reogormyecknit nucratyt, Codus.
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Ha yuacrre [ago Rocros gox (Crpangsxa) B 4epHBIX MeIKOBEPHUCTHIX
TOpOjax HaMH YCTAHOBJIEHBI aRPUTAPXM, CBOUCTBEHHbIE, NPENMYIIECTBEHHO,
OTJIIOMMEHNAM cpenHero u BepxHero RBMGPI‘IH. He HCHJIYEHO, 94T0 OHHK MOyT
HOPUCYTCTBOBATL U B 00PA30BaHNAX HUAHEr0 OPAOBHKA. DT0 pegrue 060 09KH
Dictyotidium cf. cambriense Slav ., Lophidiacrodium arbustum T im .,
Acanthodiacrodium vestitum T im ., Dasyrytidiacrodium sp., Ooidium $p.,
Vendotaenia sp. Ilpupeenniie pacTuTeIbHBIE OCTATKN 10 IPEOOTATAHIIO
AUARPOAMEBLIX CXOAHBI ¢ ROMIIEKCOM MURPOGUTO(OCCH I TePPUIeHHO-Kap-
Gomarsoit Tosmu IOro-Bocrouworo Ilammpa (Cusepumesa, Cwmup-
HoBa, 1974). Ormevarorca rarsie cromdeHus 0060J0YeK HTOTO OOJIHEA
B xeMOpun 3ananmoit Epponri, CeBepHoit AQpuru, AHTADRTHAB U GPYTHX
TePPUTOPHIL.

Hpu ucenegopanun GUIINTOB M MPaMOPOB HA YYaCTKAX Bprunan (p.
Uypra), Hamencrka Gopunna, Karym (p. Bexera) mayu Goiam 00HApY#eHEl
TRAHU DPaCTeHMH, COCTOAINNME I3 (GParMeHToB KYTHRYJI M Tpaxemj, pacipo-
CTPaHCHHLIX B TaJe030iickuX oTiaozenusax. Haubomee MuTepecHs Tpaxemas
¢ OKaliMJICHHBIMU NOPaMU aPAYRAPOUJIHOrO THUIA, BCTPEYEHHEE B IJIMHICTHIX
HpuMecsX MpamopoB yuacrka Hamencra Obpumna. Ilogobusie rhanum xapax-
TEPHBI [JIA TEeBOHBKHX-KAMEHHOYTONBHEIX OTIOMeHUull Yrpamncrux Bocroy-
upix Hapmar (Cepreesa, 1966, 1974, 1980). Jocraroqso pacmpocrpa-
HEHBL 3](eCh Il TPUMUTHBHEIE TKAHI COCYIMCTHIX PACTEHH, BMECTe ¢ KOTOPBHIMH
Obut BCTpedeHB eNHUYHBIC KOPPOAUPOBaHHse Murpocnopsr Leiotrileles sp.,
Retusotriletes sp., ormensuste medopmuposannbie axpurapxu Verihachium
Sp. u xurunosdoa Conochiting Sp. Takike CBUAETEABCTBYIOU[E O IIAJIE030-
HCKOM BOSpacTe BMEMJAIONNX IOPOA.

Yraeuuuposannsie ocrareu cnop Leiotriletes sp., Trachytriletes SP.,
Lophotriletes sp., axpurapxu Myerhystridium sp., Verihachium sp., Leio-
sphaeridia Sp. HeyROBIETEROPHUTEILHOI COXPAHHOCTH, TPaXeHghl ¢ Ipo-
CTOX UArOHANLHON I CYNPOTMBHOM MOPOBOCTBHIO GBLIN YCTAHOBIEHE TAKIKE
Ha ydacrkax Bpoab per Mumapemra m Crpeuuna. Ilpu npegsapurensubix
uceaepopanusax (Cepreesa, Haues, Maaaxos, 1979) us-sa
MaJIOIUCIEHHOCTH (PAKTHYECKOTO Marepuala, BMEIAIOUUIe HTH MUKPO(UTO-
(ocenmmur OPOIBI MEL OTHOCHIN K TMasme03010. B nacrosmee BpeMA HMOABHIKCH
HOBBIC [aHHbIe, yTBEP/alollie H YTOYHAIONME 3TOT BHBOX. B wacrmocr,
MMEIOTCA B BUAY NaIMHOMOPQHI eBOHA, BCTPEYEHHBIE B OOHAMKEHUAX HPH
HOBTOPHOM IAJUHOJIOrNIecKOM usydenuu Quamnroe yuacrka Karym u mo
pexam Muapesra u CrpbBuHNA.

Muxrpodaopucruueckue ocrarku jeBoHA XapaKTepUsYWTCsa BHech Cie-
AYIOIMY 4epTaMH: BO BCeX 00pasuax DPUCYTCTBYIOT CHOPH € pebpmeroit
CrpyKrypoit Bunos Emphanisporites neglectus Vigr ., E. votatus M ¢ Gre g.
B cogeranum ¢ Trachyiriietes ex gr. minor N aum. Bru HaJdHHOMO PP
HaMH paHee He Berpevaiancs. Cnopagmdeckn wabmogamues Retusotriletes
simplex Naum., R. sp., Ognonyuessie gopmer Azonomonoleles costatus
Tschibr. Osm ormedens: Tosbko Ha yu. Karyw. Haiigens ARPUTAPXI
noxrpynn (pogos) Acanthomorphitae — Mycrhystridium sp., Netromorphitae
— Leiofusa % striata Ma c h. Polygonomorphitae — Verihachium Sp.
T u 2 V. polyaster Stapl. u ppyrue. Uurepecus: Psophosphaera aff.
safes Tschibr. rarme o0HapyeHHHe Bruepsue (yu. Raryn). Pacrurens-
HEIE TKaHHU OJHO00PA3HH U MPEACTaBIeHE (PPATMEeHTAMY JICCTHIIHEIX Tpaxemu.
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Iomygens HOBEe jaHHBe u 0 Bozpacte obpasua c. 1650 (m. 502, 80).
3pecs orveuenst cropst Emphanisporites rolatus M e Gr e g. u Retusotriletes
minor Naum. W, XoTA 9TH 000JOYKH HEMHOTOYMCIEHHE MW OOYIJIEHH,
WX NPUCYTCTBHE CBHIETEILCTBYET B IOJB3Y HAEBOHCKOTO BO3pacTa BMeIAio-
mero ux Ounnura. B HagampHOR crajuM HAJWHOJIOTHYECKOT0 H3YYeHUA
obpasua C. 1650 ormewanocs, yro B npode MPUCYTCTBYET AOCTATOYHOE KOJM-
YecTBO yraeduIupoBaHHOrO MaTepuaa, KOTOPHIA HA JTaHHOM oTame MCCie-
[OBaHW HEBOBMOMRHO OIpPENesHTh Naske Mo poja. Tem He MeHee, O00JIMK,
(opma, xaparTep CKYJLOTYPH ¥ Apyrue Mopgosornieckue NPUSHARY pac-
TUTEJIHHBIX 0CTATKOB ViKe TOr[a TOBOPHIM O TOM, YTO OHH SBIAIOTCA [&JE0-
B0MCKUMIH.

"Yhamoch ompefesuTs A0 BHAA I HEKOTOPEIE PaspYLIEHHBEE AKPUTAPXU
popa Mychrysiridium, naiinennsie B obpasue C. 1660 (M. 431). Mx ramse,
HO'BI»I,E[II'K_'IM}", cJaeayer cUuTarTb MeBOHCHMIMI.

B cianmensix aprasumrax 6aus ¢. Jonna Menna n ¢. Craityosne (Kpa-
WIITe) NPHUCYTCTBYIOT MUKpoPuToPoCCHnIny HIRHEr0 AeBoHa B 00IuX deprax
HAIIOMUHAIOUIEe eBCHCRIe 000JI09RH CTP&HI{HG]}I. K uwuM orHOCATCHA CIIOPBL
pEicIIIX pacrenuit Emphanisporites rotatus Mc Greg., Retusotriletes di-
oulgatus Tschibr. var. plicatus Tschibr., R. simplez Naum.,
R. minor N aum., R. pychovii N aum., Reticulatisporites cf. emsi-
ensis All., Leiotriletes sp., Acanihotriletes parvispinosus N a um., aspu-
rapxu Winvaloeusia cf. distracta (Deunff) Deunff, Verihachium
trispinosum (BEis.) Cram., V.euwropaeum Stock. et Will, V.
downiei Stock. et Will., Leiofusa striata M ach ., Cymatiosphaera
cf. miloni D eunff.,, Domasia sp., Multiplicisphaeridium cf. ramusculo-
sum (Defl.) Liist.

Panee (Cepreesa, 1966, 1974, 1980) cmopst gesona ObLIM BHIA-
BJIEHBI HaMU IPH TaJdImTHOJSOMMYeCHOM H3YVIeHWIT MET&MOPCIJH3OB&HH]:IX pasHo-
ereit TeppuUreHHO-KAPOOHATHEIX NOPOJ JSI0BEIKOT0 KOMIIEKCA, PACcIHpocTpa-
HeHHHIX B IPeesax cesepo-3amagHoro oxonvanus Mapmapouickoro Maccusa
(Cepreesa,1974). Dro Leiotriletes minutissimus N aum., Trachytriletes minor
N aum., Retusotriletes cf. devonicus N aum., K. subgibberosus N aum.,
R. punctatus Tschibr. Acanthoiriletes cf. serratus Naum. Ca-
marozonolriletes sp., Emphanisporites sp., Archaeozonolriletes sp., Azono-
monoletes laevis Tschibr . u ap., MEHOTOYICIEHHEIe TRaHN pacTeHuit. Orvme-
YeHHl OTHeIbHEIE akpurapxu poxor Verihachium sp. u Baltisphaeridium Sp.
XoTH MeCTOHAXOMIeHHA 5THX MAKpodoCcCHInil eqHHUYHLL, O HEKOTOpHe
CIIOPHI HOPOM HMEIOT HeYeTKYIO CKYJIBOTYPY, HX NPHCYTCTBUE B TePPUTeHHO-
rapOOHATHON TOJNIE IOPOJ ETOBEIKOTO KOMIUIEKCA IIOBBOJAET CYAUTL O
BOBMOKHOM TIpHCYTCTBHI cpenu Meramopduros Vrpaunckux Boerounsix Hap-
aT M OTJI0MeHHIt JeBpoHa, CROpee BCEro, HAKRHErO.

V c¢. Kobwmmenxas [lonsana nesoHckue opMel oTMedeHH B rpadurnsm-
POBAHHEIX CJIAHIAX KAK B BUJle CAMOCTOATEIBHBIX IPYMI, Tak M COBMECTHO
CO cIopaMm KaMeHHOYT0JbHOrOo Bospacra (Hymenozonoiriletes sp., Trilobo-
zonotriletes inciso-trilobus N aum., Tripartites trifoliolatus (Horst)
Dyb. et Jach.) Ilocmexune, 04eBUNHO, BMBITE, TAK Kak MPHYPOTEHEH!
K TPENUHAM, SAI0IHEHHHM KATbIUTOBEM MarepuazoM. Bepewens: neBos-
cxkme MumxpodurooceHIME U B TPAQUTHBMPOBAHHEIX CHAHIOAX YIacTRA
Hpacnoe ILxeco. :
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Yro racaercs mupororo pacnpocrpanesua B Crpanmse MeramMopduso-
BAHHBIX MOPOJ KapOOHA, TO II0KA YBEPEHHO CYLHUTEH [0 HTOMY IIOBORY He IpH-
XOJUTCA, TaK KaK 3[1eCh He BCTPEYEHH JeTKUE aCCONUANNY KaMEHHOYTOJbHBIX
muxpodurodocenmii.

CoxpaHHOCTH  BHINEYIOMAHYTHX IAIMHOMOD] HeYOBITETBOPUTEIE-
HasA — 000JI0YKN 9aCTO PaspylleHsl, IOBePHEHE KOPPOSH ¥ THPUTHBAIMH.
Benepersue yraedumamimnm usmenen ux nper. OueBMIHO, HOJ00HBE H3Me-
HeHMsA Murpodurodoccunmit CBA3AHEI ¢ HIUreHETHYECKUMM ITPOILECCAMH.

Onnaro mpuBeienHsIii cocTaB CIOp pacrTeHuil 1 MEUKPOGUTOMIAHKTOHA,
OTBEJAIONMIl aHaJOTMIHEIM accoumanuaMm Bocrouno-Esponelickoit  mmar-
Gopmsr, 10mno Vpama u [Ipuypansa, OPT, Anraun, Kauagst u gpyrux rep-
puTopuii, HOBBOJIAET YBEPEHHO CYHTATH MeTaMOp(PUBOBAHHBIE IOPORH OT-
AeTBbHEIX yyacTkOB CTpaHRH JeBOHCKIME (HUKHE[SBOHCKIMM).

Taxum o6pasom, KoMILIEKCHOE H3YdeHITe MEKPO(IOPUCTHICCKUX, JTHTO-
JOTHYeCHHX 11 TeHTOHNYEeCKHMX JaHHEIX IIOATBEPHIaeT KOHIEHIWI IIaJeo-
sofickoro Bospacra (Hawes, 1972, 1976; Maasaxos, 1976) mera-
MopduTor CrpaHzsu.

Ilomyuennble pe3yIBTATEH CBHAETENBCTBYIOT O TIOOTBOPHOCTH TAKOTO
PO/ia COBMECTHBIX HMCCJIEfOBAHUI I CHOCOOCTBYIOT HOMOKUTEIBHOMY PeIIeHNIO
ofmux 1mpoGaen cTpoeHnsA, PasBUTHS M KOppedAnuy Meramopdugecrux ofpa-
sosanmii Hapnaro-Bamkameroit ckiaggaroit somsi, a ocofenmo Crpammsm.
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CTPATUTPA®UA U CTPYHKTYPHOE IIOJIOKEHUE CYXOBCKOI
30HBI YVHKPAMHCRUX RAPIIAT?

H. B. TABATAH 2, 4. 0. KVJIbYULIRUII 2, II. 10. JO3BIHAK *

B 60-x rogax B 10ro-BOCTOYHOM 9YacTH I0FKHOTO CHJIOHA YKPAHHCKHX
HapnaT 6Hﬂﬂ IoJy4eHbl HWHTepeCHblie HOBBIE OaHHEBIE, B3HaYHTEJBHO II0II0J-
HUBINNE CYIIECTBOBABINNE NPEICTABICHHA 0 cTparurpaduy MeaoBoro (umrma,
a Taxske I0BBOJMBIIFE HO-HOBOMY TOROMTH K PEIIEHNIO HEKOTOPHX BOIPOCOB
cTpyKrypHO-panuanbHoro paifonnposanuna. Tak, k cepepy or Mapmapouickoit
80HBI, B [I0JIOCE PABBUTHA ,,paxoBCKOro M 6ypryrcroro ¢umma’’, u3BecTHOH
B TO BpeMs IO HasBaHIeM PaxoBckoii BoHbI, yaamoch Beigeqauts (I a6 a-
raa, KHyansunngruit, Joswmusar, 1967) tpu camocroaTeabHBIX
CTpyKTypHO-QanuanbHex  eguHHIE — Paxoperyio (sensu stricto), Cyxos-
cKryio H BypryTCcrylo, IpuueM gias Kamaoit w3 HUX OBIAN yCTAHOBIEHE Xapak-
TepHBle TUIH paspesa Meaa. B wacrmocrn, Cuxoscroit some® cmoitcrBeHHO
NIMPOKOe INIO@Hoe Pa3BUTIe Ceporo , Kypouroprukainbuoro’’ gamma Gemo-
THCEHCKOIl CBUTH, TEPeKPHBAIOIETOCA KBepXY CBoeoOpasHOl 1 maleoHTO-
JIOTHIECKH XOPOIIO O0XapaKTepHM30BaHHON TOJMell OTIOReHHIT CYXOBCKO
CBUTHI. JTa CTPYKTYpPHO-(alMaTbHasg 30HA ABJIAETCH €CTECTBEHHHLIM IIPOJ0J-
JHEeHMeM , HU/KHEero BHyTpeHHero mokposa’’ Pymemceknx Rapnar. Oriossenus
6esoTHCeHCKOIl CBUTH (HEOKOM-ai1b0) CMATH B MeJKHe CKRIAAKH M IIPefCcTaB-
JIeHE TOHKOPUTMUYHEIM QJeBPOJMTOBO-apIMJUINTOBHM CephIM (uammeMm, B
paspese KOTOpOro BerpedyaoTes BrIagru (MomuaocTh fo 100 M u Goubme)
rpyfoCaOuCTHX MeCIaHNKOB U Pesie MeJKOTAJeYHHX ROHFJIOMepaToB M rpa-
BequToB (GormaHckMe M GPOHBKOBCKME KOHIJIOMeparsl). Bemorncenckue ciom
(mommoers 1000 M) xopomio oxapakTepH30BaHH IajgeoHrodormgeckn ([I a-
6arsu, Kyaswvunrni, Jloswnax, 1967) u B BospacraoM OTHO-
menun coorsercryior Gappemy-ansby. Obmapysenmsit II. 10. Jlo 3 ® -
HAKOM B OKpectHocrax xyropa Ilpuroxs (6acceim Jlymansu) B HuHeN
wacTu paspesa ammonnt Oauskuii & Polyptychites stubendorfi (S chmidt)
aeT HEKOTOpOe OCHOBAHWE IPEeAIoJararb, YTO HUBBl CBUTH OIYCKATCA B
rOTEPUB W BOBMOMKHO faske B BajammuH. Ecim aTo Tak, T0 HIKHAA 49acTh Ge-
JIOTHCEHCKOM CBHUTH fABIgerca (anualbHBIM aHAIOTOM BOBIMHCHKOW M BOS-

1 Toxnayg Grura npexcrasiena Ha XIl-om Komrpecce Kapmaro-Bauakamcxoir Teodso-
ruueckoit Acconuannu, 8—13 cemrabpsa 1981 r., Byxapecr, Pymuans.

2 VHpaumHCKHil HAYYHO-MCCIeTOBATENbCKII Ie00ro-passeloyuHkLi MHCTHUTYT,
JIsBoB.
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MORHO PAaxXOBCKOI CBUT, pasBUTEHX B PaxoBcroil cTpyKTypHO-(anmmambuoit
30He.

Heepxy GemoriceHcKas CBHTA MHOCTENEHHO IIEPEXONHT B OTJIOREHIA
CYXOBCKOM CBHTHI, HWRHAA YacTh ROTOPOH (HE/RHECYXOBCKAA TOACBUTA)
OpefcraBieHa IOYTH YePHBIME H3BECTKOBHCTHIMU IIECYAHBIME apTH/LTHTAMI
U MepreIAMH C IIPOCJIOAMM — IIeCYaHMKOB I DPEeJK0 KOHIVIOMEepaTodpexymii.

IIpuopurer Brgeenus cyXoBekoi ceutsl npuragaesnur 1. 0. Ky i b-
snnromy u [I. I0. JJossHAKY, KOTOpHE yie B HePEHX my6u-
wamuaAx (labarsan, Kyasvunueui, Josuuaxr, 1967; Ky xb-
sunrui, Joswmuax, JaGaran Mapxeas, 1965; Ky as-
anngkui, Josmuar, [lacrepnax, 1966) yeranosuin ee o6bem
u Bospact. (oriacHo mepBOHAYATLHOMY ONPEMETeHHIO, B paspese CYXOB-
CKOIf CBHTEHL (HasBamHue faHo OT ¢. CyXa, PACIOJIOMEHHOTO Y CJOMAHHNA PeK
Kpacnoit u Bopouski) BEIZEIAIOTCA 1B OCHOBHBIE ACTH: HUKHASM, CJAOMREHHAT
TEMHO-CEPBIMII, {0 9epHBIX, MepreAMH H aprujulTaMu ¢ (GayHo# rosoBo-
HOTUX MOJLIIOCKOE, ¥ BePXHsAA, IPENCTABICHHAA IEeCTPOLBETHHIMU (Kpac-
HBIMH, B€JIeHOBATHIMU, 3/IeHOBATO-CEDLIMH) W CEPBIMU [1eCYAHO-TIMHICTHIMI
mopoxamu. CBHTA BaHHMAeT IPOMEIKYTOYHOE IOJIOKEHHE MEKTY TOHROPHT-
MUYHBIM (aunreM GesoTHCEHCKOIH M TPYGOCTOMCTHIMI IeCUAHNKAMN Tepeo-
BCKOM cBuT. O0HApysReHHAA B CYXOBCKUX CJI0AX (hayHa MoTOCKOB U opa-
MuHE(ep MO3BOJUIA OTHECTH BMEIAIONIME IOPOALI K BepXaM aibia-Typomy.
B ravecTBe 9TaNOHHEIX peKOMEHZOBAHEL paspess B ¢. Cyxa ¥ 0 py4. Ilop-
kryseny B Oacceitne p. Tepemossi.

Ilpu mocsemyiomux HCCIETOBAHUAX, MPOBOUMEIX T'OJOTAME Ipous-
BOJICTBEHHBIX ¥ HAYYHBIX OPraHU34NHi, BHIXOH CYXOBCROI CBUTH OLLLI 3a-
RaRAPTHPOBAHEL B psAfe APYTux paiionos (mo p. Bensit Yepemonr B 6acceitax
per Tucer, TepeGiu, Puru u Bopmassr). Byecre ¢ Tey B mocsIeHme TOIE T0A-
Bunchk otgenbHble paborst (Beosp, Bmsora, Macaarosa, 1968;
Kpyraos, Cmupuos, 1979), B koropex 6e3 BEAKOTO IS HTOTO 0CHO-
BaHIA TepecMaTpUBAITCA 00BeMbI CBUTH W Jaiie, BOIPEKU CYUIECTBYIOINM
NpaBujiaM, OPefNpPHHUMAOTCA IIOOHTKH BBEIEHWA HOBLIX HAUMEHOBAHIMIIL.
Tak C. C. Kpyraos u C. E. Cuupuos (1979) npemarawor
BBIJIE/IUTD IECTPOIBETHYIO YaCTh PA3pPesa B CaMOCTOATENLHY0 ,, II0PRYICIKYI0
CBUTY'’, IpHYeM PEROMEHJYIOT PACHpPOCTPAHHTH HTOT TEPMUH HA MeCTPOI-
BETHBIE 9aCTH PaspesoB ATOBELMKO, JIOMMHCKOR U [pyrux csuT 00jee ceBep-
HBIX TEKTOHNYECKUX B30H, 3aHUMAIONUX HECKOJBKO HHOE.CTPAaTUrpaduueckoe
HOJIOKEHNE. OTO BHIZBIBAET HEOOXOAMMOCTH NpPUBEEHUS JOMOJHUTEILHOIO
Goee moppobmoro ommcanusa crparoruma (oxpectHocru ¢. (Cyxa) U JeKTo-
crparoruna (py4. Iloprysen) cyXoBcroit CBUTH ¢ NMOIYTHEIM PaceMOTpeHHeM
HOBEIX [@HHHIX 0 (hayHe u3 camoii BepXHeil 9acTH CBUTHI, paHee IaJEOHTOJIO-
TUYECKH HeJ0CTATOYHO 0XapaKTepus0oBAHHOI.

Orparormu ¢. Cyxa. Huse cyxoBCKOH CBHTEI U1 ee KOHTAKT ¢ HOTCTH-
Jratoreii Ge0THEeHCKOI CBUTOM X0POIIO 06HAKAIOTCA HA I0JKHOM ORPaNHe ceda
mo py4. Ilnemary, npasomy npurory p. Bpousru. Brepx mo reuenmo pPy4YbA
OT TOYKM ero IepecedeHus ¢ HOPOroif, coegunaAmiei: cema Bponska u Cyxa,
Ha nporsazennn 100 M IpoCIeRUBAIOTCA BEHIXOME TOHKOIEPECIANBAOIIINXCS
TEMHO-CEPHIX APIUJIINTOB M CKOPJIYNOBATHIX AJEeBPOJHMTOB 0(eJ0THCEHCKO
CBUTEL. B KoHIle faHHOTO WHTepBana 00HAPYKEH XapaKTepHil K BEepPXHEro

'/ b . 0 s -
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annba Inoceramus tenuwis Mant. (ompegeresme C. II. Koo 6ma-
¢ K 0T 0). BHX0JH Tarux sre nopox HaGsmoganres no p. Kpacuoi B ¢. Cyxa,
OTHYJA WM3BeCTHA HAaXojka 00J0MKA BepXHeanbOCKOTro Neohibolites cf. ma-
nimus (Lister) (II), :

 Bummre Touku ¢ uHOIEpaMOM 0 pasBuakm pyd. [labHAKa cpepn xapak-
TepHBIX A 0OeJ0THCEHCKOM CBUTH TOHKOPHTMHYHBIX CepPEIX aleBpUTOBO-
APrUIATOBKIX IIOPOJ HOABIAIOTCA TEMHO-CEphle, A0 YEPHBIX, Meprerm H
I‘JI_I‘IHHCTHB _HSBBCTHHRH, a Tar:e eqUHHNYHBIe ITPOCJION ApruInuToB ¢ 3eJe-
HOBATHIM OTTEHKOM. OTH HOPOALL ABIAITCA IepeXomHoll Mnayroil (MOI[HOCTH
01010 20 M) MemIY GeJOTHCeHCKOl W CyXO0BCKOII cBuTaMu i Ha obmem done
DOMHHUDPYIOIIEro 0r0-3aIagHOTO NajleHuA 06pasyioT MelKue CRIAIKIL. Haunas
nayKa HaYWHAET paspes CYXOBCKOH CBHTHL ;

Brie pasBHIKH Kak [0 JeBOMY, Tak M IO IIPDABOMY pPasBeTBJIEHUAM,
ciaras HeOOJBUIYI0 CHHKIMHAIL, o0HamaiTcA Oojlee BHICOKME BBEHBA DPas-
pesa CyXOBCKOil CBHTHI, NPeiCTaBJIeHHbIE CHUBY BBEpPX:

a) 18 —20 MeTpoBOif mMAYKOM CUJIBHO HEPEMATEIX TEMHO-CEPHIX, 3eJe-
HOBATO-CEPHIX M eQMHUYHLIX KPACHBIX MEPreJHCTHIX TOPOT;

6) 20 MerpoBOif MAYKON TEMHO-CEPHIX, [0 YEPHEIX Meprejeil W TOJCTO-
NJIMTYATHX aPIHILUIATOB ¢ PERIMH IPOCIOAME MEJIKO3ePHUCTHX IeCIaHNKOB;
BEEPXY HaﬁJIIOI[a]:OTGH eIUHHYHbIEe TIPOCJION 3eJeHOBATHLIY aprHJLJIUTOB 1 nec-
9aHMKOB ¢ HaJeTaMM OKHMCJ/JA0B MapraHia;

6) 30 —40 merpoBoii maukoli CH30-3€J€HOBATHIX Mepreleil u aprudi-
JUTOB ¢ BHJIIOYEHUAMN JIHH30BHIHLIX HPOG.T[OEB u 6}7510061333}{]:1}( CTAReHMIE
CEPHX IUIOTHEIX M3BECTHAKOE 1 ajesposmros. [Toxpobmoe usysenue Qopa-
munmnfep u3 BTOI YacTH paspesa CYXOBCKOH CBUTEI M TIEPEXONHEIX CJIOEB
TI0KABAJI0, YTO OHU COAEpHAT BPAKOHCKUE IJIAHKTOHHBIE T OeHTOCHEE (opa-
munndepsi. B wacrHoctnm B maykax, IePeYMCJEHHHIX KpOMe IJIAHKTOHHBIX
[Globigerinelloides bentonensis (Mor.), Hedbergella delrioensis (Car-
sey), H. (Asterohedbergella ) asterospinosa Hamaou, Thalmanninella
praebalernensis (Sigal), Th. balernensis (G amnd.)], BHABIEHE U arryio-
TuEEpyomue Buns: Hormosina crassa G eroch, Glomospirella gaul-
tina (Berth.), Ammodiscus tenuissimus (Gimb .), Plectorecurvoides
alternans N ot h., Haplophragmoides gigas minor N ause.

Hpacuble apruiimTel, Kax IPaBUIO, COJEP!KAT ArTMOTHHUpYIOIne
Hormosina crassa Geroch, Glomospirella gaultina (Berth.),
Ammodiscus tenwissimus ( G imb .), Bathysiphon tautinensis S a cco,
Spiroplectammina laevis (R oemer) var. c¢retacea Cushm., Tritaxia
gauttine (M oroz.), Plectorecurvoides aliernans N oth, Haplophrag-
moides gigas minor N aus s, Thalmannammine neocomiensis G eroch.,
Genrocusie Parella eretacea Carb ., Gyroidina infracretacea M orT 0 z.
I B MAaCCOBHIX KOJMYeCTBAX Tarme HJaHkrToHHBE Qopmbr, rRar Planogyrina
globigerinellinoides (S ub b) u Globigerinelloides uliramicrus (Subb X

CJIEEH'_YBT OTMETHTE OTCYTCTBHE xapalﬂ'epﬂmx BHIOB OJIA CeHOMaHa, 4To
CTABUT 10T COMHEHHe A0CTOREePHOCTh NMPMBOANMEIX B Goiee pamHux paborax
(MaGarsnm, Cmupuosn, 1963) ompesesenuit ceHOMAHCKMX TalbMaH-
HIHEJ W POTAIUIOp, SKOOB HalileHHHIX B IepeXofueix cioAx. B 1963 r.
H. B. la6arsau sa Rotalipora appenninica ommGodsno Obumm mnpu-
marsr Thalmanninella balernensis ( Gand.) u T. praebalernensis Sigal.

Bepxuioo wacrh paspesa CYXOBCHOH CBUTHI MOKHO IPOCJIENUTH N0 P.
Hymmnune B ¢. Kymnanna, rge zabmogaercs caexyomui BOCXOQALNI pazpes:
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272 H. B. IABATHH = np. 4

2) 30 merpoBas mauKa KPACHEIX M 3eJEHHIX Mepresiel m apruJlIATOR
¢ eTHHHYHBIMY IIPOCIOAME ITIeCUAHUKOB:

0) 30—40 merpoBas mayKa TeMHO-CEpHIX CEPHX ¢ 3eJIEHOBATHIM HIIN
roJry6OBATEIM OTTEHKOM KapGOHATHEIX W HEKapOOHATHEIX MATKAX Aaprii-
JIATOB M TIHH (MOWHOCTH mpocaoes 0,5—1,5 M), BMemaommx penKme npo-
cmon (5—15 cM) TeMHO-CepPHIX ¥ CepPHIX TIMHHCTHIX JIeBPOJINTOB M H3BECT-
uakoB. K oroit wacru paspesa unorma (p. Bopsxaga, cera Bponska, Jlumenkrasn
Monana) 6umBalor npumypowens: HeGobIION MouHOCTH 9H00JIHCTOCTPO-
MOBEIe TopusoHTH. Comepsamasca B mopogax daymxa dopavunudep Uwige-
rinammineg jankoi M a jen., Plectina taylleuri (T a pp.), Haplophrag-
motides herbichi N e a gu, Praeglobotruncana imbricata (M orn o d), Glo-
botruncana lapparenti (Brotz.), G. sigali Reich. YKasHBaeT HA UX
HOPUHAIIERHOCTE K TYPOHY;

€) 20 merpoBas mOYKA ro.Ty60BATO-CEPHIX IIOTHEIX Mepreilieii, KpacHBIX
APIUJLIITOB, AJeBPOJMTOB I IJIHH ¢ XapPaKTEPHBIM [ TYPOHA KOMILIEKCOM
Trochammina globigeriniformis (P. et J.), Dorothia filiformis (Bert.),
Plectina grzybowski Neagu.

oc) Camas BepxHAA wacTh CYXOBCKOW ¢BUTEI Tpexcrasiena 40—50
METPOBOM IAYKOH TOHROPUTMUYHO II€PECTaUBAIIINXCH CEPHX I TeMHOCEePHIX
ApriJIIATOB, aJIEBPOJIITOB, PEIKO IeCIaHMKOB U Mepreseit. Brime cormaco
BAJIEraioT TOJCTOCIIONCTHE ECIAHMKY TEPEIIOBCKOM CBUTH, BEIXOTH KOTOPHIX
MOZRHO HA0JIOaTh B MCTOKAX IIPABOTO pasBeTBIeHNA pydY. [Limmsara u ma
Bomopasgene per Hymmumer n Kpacuoii.

3aKaHYHBaA ONUCAHHE CTPATOTHIIA B paiiome c. Cyxa, ymecrao moguep-
KHYTb, 9T0 00LIaA MOIMHOCTH CYXOBCKOM ¢BUTHL mocturaer 210 —230 . VYuau-
THIBAA JaHHBE 10 Qayme dopammaudep, ee B03pacT 0G0CHOBAHHO MOMKHO
OTHECTH K BParkoHy-TypoHy. OTCYTCTBHE NaleOHTONOIMIECKHX OCTATKOB B
BEPXaX CBHTHEI, HO3BOJAET NPEANOJAraTh MX BO3MOMHYIO NPUHAIEHKHOCTE
K HHBAM CEHOHA.

JlexrocTparormn mo pyw. Iopryaxemy. Iloprynen — seBniit mpurok
peru TepemoBsr (ero yerbe HaXORUTCA B 7 KM cesepree ¢. Tapacosku). lay-
ICHHE paspesa CyXoBCKoi cButhl mo pyu. Ilopkyneny u ero mpuromam, a
Taxke o p. Tepemose M03B0sIAET BEICTNTD CIEAYIONNIE TOPHBOHTEL

/) HENOCPeNCTBEeHHO Ha GeJOTHCEHCKOH CBHTe 3ageraer IaTka (oxom0
60 M) wepHEIX M TeMHO-CepHIX KAPGOHATHEIX TECYAHMCTELX apruJIMTOB € MPO-
CJIOAMMK Mepre.neii, TIIMHUCTEIX NeCYaHHKOB, a TaKme XaparTepHBIMH [OJA
OTOW YacTH paspesa JUHBAMH M KPYIHBIME GYa000pAasHBIMH CTAMEHMAMIE
COpRIX M TEMHO-CEPHIX INIOTHBIX QJIEBPUTHCTHIX HM3BECTHAKOB. B mopogax
HAOIIONAIOTCA ABIEHUS MOLBOJHOLO ONOJBAHUS 0CaJKOB, CHJIBHAA THCJIOII-
POBAHHOCTb M I'ycTas ceTh MpouiroB (1 —2 cm) rambnura. Ilo Beemy pas-
Pesy OTMETeHO MACCOBOE CONePrRaHue BpAROHCKIX IITAHKTOHHEIX (opamuuudep
Planogyrina gaultina (Moroz. ), P. globigerinellinoides (Sub b.),
Globigerinelloides  bentonensis (Morrow.), Hedbergella deerioensis
(Carsey), H. (Asterohedbergella ) asterospinosa Hamaoui, Clavi-
hedbergella simplex (Morrow -)y Thalmanninella ticinensis (Ganad .)
Ilpumepso B cpexueit acTn magxu mo p- Tepemose & 600 m BEIIE yeTha Py4.
HMoprysena, B wepHHX aprusumTax 00HApy KEeHbl TOJIOBOHOIHE MOJITIOCKH
[Puzosia planulata (S ow.), Sciponoceras baculoides (Mantel), Pa-
rahibolites tourtiae (W eigner) u mememumons Aucelling gryphaeoides
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S 0Ww.)], mosBoAIONME OTHECTH BMEIIAIONIIe TOPONH K HU3aM CeHOMaHa.
Onmako aror BEBORUE MOATBepsmalT (GopaMunubeps!, TATOTEONEE eme K
BPaKOHY.

6) 30 MerpoBas nayKa TOHKOPHTMUYHEIX IEPECIAMBAIONINXCH TEMHO-
CepBIX, HEPEIKO TIeCYAHMCTHIX APIHJLIUTOB, AJeBPOJUTOB M Mepreaeil ¢ emu-
HHUYHBIMHI IIPOCJIOAMU HpPAaCHBIX aprUJLJIMTOB B HUKHel vactn. B TMeCYaHMCTEIX
apruinurax O0HAPYMEHO HEeCKOJbKO SK3EMINIAPOB CeHOMAHCKUX Puzosia
cf. subplanulata (Schiiltzer) (ompememenue P. 1. JI e nry x). K BEpXaM
HAYKI NPHYPOYeHb! HeOObIINe MUKPOOIUCTONATE CEPHIX TOJICTOCIOMCTEIX
IneCYaHMKOB.

6) 6—8 merpoBas mauka (YROUJHBIX LECYAHMCTHX Mepreeil BeIeHO-
BATO-CEPOT0 M BBEPXY €1abo pP030BATOr0 I(BETA ¢ PENKUMH IIPOCIAOAMU aJje-
BPOJMTOB. XaparTepHas JUIA HIGRHEH JacTH acCOUMAlusa BepXHeCCHOMAHCKUX
Gopamunudep Hedbergella delrioensis ( Carsey), H. prachelvetica (T r u-
1illo), H. portsdownensis (Will.-Mitch.), H. porculecensis D ab.,
Thalmanninella deeckei (Fran.), Rotalipora cushmani (Morrow.)
KBEPXY CMEHAETCA HMKHETYPOHCKUM KOMILIeKcoM Rotalipora cushmani
(Morrow.), Praeglobotruncana stephani Gand.), P. delrionensis
(Plumm.), P. oraviensis Scheibn. Helvetoglobotruncana helve-
tica (B olli), Globotruncana sigali R eich.

Ilo nesrim npuroran pyu. [lopkyirera BekpEBaeTes BepXHAA 9acTh pas-
pesa, B cocTraBe KOTOPOA BHIAEIAIOTCH:

2) 50 merpoBas mauRa TOJCTOIIHTIATHX 3EIEHOBATO-CEPHIX Mepreseil ¢
NPOCIOAMI TEMHO-CEPHIX, A0 9YePHEIX, MMECYAHHCTHIX apTUIINTOB B HUIKHEIl
YacTH M KPACHBIMM DPasHOCTAMU &PTIVLIMTOB M MATKUMI IJIMHAMU, Mepre-
JIAMM M TOHROCJIOMCTEIMU IleCYaHUKaMU B BepXHeil. B mopomax Berpeuamores
kpymuble (namerpoM o 10 cm) KoHEpenun MapKasuTa W KPUCTAIUIE IHPHATA.

9) 10—15 merpoBasa mauka BeNeHOBATO-CEPHX I'PYGOCTOMCTHX Mep-
rejielf ¢ XapaKTepHRIMH 1IA KoHbArA Globolruncana conica White, @.
renzi Gand., G. angusticarinatea Gand.;

€) MeJKOraledHble KOHTIOMEPATHl M TPABEJNTH, IEPeXONIe BBEPX
10 paspesy M 0 HpOoCTHPaHuIo B IpybosepuucTiie mecuanuku. Kuacriueckuii
MaTepHuas XOPOIIO OKATAH I COCTOUT U3 00JIOMKOE TpaHuToB, aMpuboamros,
6MOTHTOBEIX I‘HBI::ICOB, OOJI0CYaTBEIX TOJOMHUTOB IT H3BECTHAKOB, HAallOMMHAa-
1om@x nopoasl MapMapomcKoro KpHCTAJINYIECKOT0 MacCHBa. B KOHrIOMe-
paTax MecTaMy HabOfaoTCH BKJIOYEHWA HEOKATAHHEIX IJIHO pasMepoM jo
0,5 m. Obmas momuocTh rpyGoodaomoensx mopox 10 a;

ac) 30—40 merpoBas mayka TOHKOPUTMHYHO YepeTyIONUXCH TEMHO-
CepEIX I CephIX HHOIJA BeJeHOBATHIX TeCYaHHCTHX aPTUIINTOR, aleBpo-
JHUTOB, PEIKO IIECUY3HIKOB. B APrHJLIHTax HpOBeJ’IEHOﬁ HACTH IIAaYKH BEIA-
BJIEHBI CEHOHCRUE arraiotuampyiomue Proteonina complanaie (Fr.), Tro-
chammina irregularis W hite, Ammodiscus anguste Fried.

Obmas mowmocTs cyXoBerOU cBuTH B Gacceitme pyd. Ilopryiena me
npesnaer 210 M. Sanumaemoe e crparurpafuuecroe MOJOKEHHE COOTBET-
CTBYeT BPAKOHY-CAHTOHY.

Har caremyer uws mpuBeeHHSIX OIHMCAHUII CTPATOTHNIA M JEKTOCTPATO-
THIa, 0OUIM IUTOJOTHYECKIH COCTAR CIATAIOIINX CBATY HopPoa MEeHAETCHA Hes-
HagureasHo. Ilogru moscemecTHO MOMHO BBIIEIHTE TPH JacTH: a) HUHHIOW,
B OCHOBHOM IIPEJCTABIEHHYI0 YEPHBLIMUH W TeMHO-CEPHIMH TIJIMHUCTEIMI IIOPO-
namu ¢ Qaynoit MoLmMOCKOB; §) CPENHIOD — IECTPOLBETHYIO, COCTOANIYIC
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W3 IOPOJ OKPAIUEHHBIX B KpacHble, 3eJeHOBATHE U TEMHOLBETHEIE IIBeTa;
B) BepXHIOK, CIAOMKEHHYIO CePRIMU asjeBposuramu apruauramu. ITepeqncien-
Hble TOPM30HTHL He ABJIATCA cTparurpadudecku BhIeP/RAHHBIME H MOTYT
MEHATH CBOH 00BEMB B pesyjabTare JUTOJOrO(alHajbHEIX 3aMemeHuii. JTo
eme pas qoRaseBaer HenpasoveprocTs Beteaenna C. C. Hpyraossm
u C. E. Cvupuosum (1979) nHa 1omuom criaone ¥ paunnckux Hapnar
,,JIOPRYJIEIKOI CBUTLI'', BR/IOYAiOUleil MeCTPOLBETHEIE HOPOAE, TaK KaK B
PasHBIX CTPYKTYDPHO-(alnaIbHEIX 30HaX OHA OYAeT UMeTs HeOAMHAKOBEIE CTpa-
rurpaduueckue 00beMbl. OTI0sKeHHA CYXOBCKOIl CBUTH KBePXY NEPeXOAAT
B rominy (500 M) rpyGOCTOMCTHIX CEPBIX IMECYaHIKOB TEPEILOBCKOH CBHTEHI
(cemon-HMBHL majeoneHa (?), B BepXHeil YacTH pazpesa KOTOPOil HOABIAIOTCA
OT/[eILHEIE TATRN MEJROTAJIeYHEX KOHIJIOMEPATORB, CephiX Mepresueil, a TaKmke
W3BECTEH MaJOMOINHGUE (2 M) TOPHMBOHT IIeCTPOIBETHHIX (KPACHLIX U BEJIEHO-
Baro-cepsx) aprmmuros. OGIOMOUHEBIH Marepuan ROHTJIOMepaToB (obias
MOIIHOCTH IPY600610M09HbIX HOPOA B Gacceiine Tepemors nocruraer 20 —25 m)
CTOKEH DAJLKOil I'PAHUTOMEOE IErMaTHTOBON CTPYKTYpsl, am@uboauTos,
mnabas0B, O0YKOBHIX THEICOB, KBApI-CEPHIIMTOBEIX I XJOPHUTOBBIX CJAHIEB.
WnrepecHo, 4ro CXOAHEBIA O cocraBy, oOJOMOYHBIA Marepuan HabioxaeTes
TAKMEe B KOHIJIOMepaToOpPeKYHAX CYXOBCKOH CBUTH, B KOTOPHIX KpOMe YIIO-
MAHYTHIX PASHOCTEl BCTpedaeTcs eile raJbKa M BaJYHE OMOTUTOBHIX THEHCOB,
MOJIOCYATHIX HOJAOMUTOB, MEINTOMOP(HBIX MBBECTHAKOB, KOHIJIOMEPAaTOB K

KBaPIUTOB.

3 cpemumeit gacTi TePEMIOBCKO CBUTH U3BeCTHH Haxoaru Hormosina
gigantea Geroch ; B BepxXHeil 9acTH paspesa yCTAHOBIEHO IPUCYTCTBIE
RraMnaHerux raoborpynran [G. arca (Cushm.), G. stuartiformis (D alb.)
u ap.). Berpeuennaa dayma u cTpaTurpauyecroe noJ0AeHNe TeperoBcKol
CBUTH [Al0T OCHOBAHNIE OTHECTH ee K CeHOHY-HU3aM Iaxeonesa (7). B nocaegnee
Bpema Heroropsle uccaefosareau (K pyramos C. C., 1972) gonycraior
BO3MORHYIO IPIHAIEsKHOCTD BEPXOB TePeIoBCKOI ¢cBuTh K 201eny . [lomobuoe
Hpenosoenne HeoOOCHOBAHO NAJEOHTONOTHYECKI ¥  KAMeTCA Majlo Be-
POATHEIM.

CyxoBeras CTPYRTYpHO-(alnmagpbHAA 30Ha — KPYNHBIA CKAIbIUPOBAH-
HET MOKPORB, aMIITATYIa I‘OpHBOHTaJ'[bHOI‘O nepeMemieEna HOTOPOTO IIpe-
pemaer 30 wm. Buyrpu mokpopa 2arapTUpPOBAHO HECKOJIBRO KOCO PAacioJio-
JMEHHBIX demyil, CJI0KeHHBIX B OCHOBHOM OTJIOMEHUAMH OeqoTHCeHCKOMH
cBuTs (GappeM-ainb), a TamRMe NOPOJAMH CYXOBCKOW (BPaKOH-CAHTOH) H
TEpCEﬂOBGHOﬁ (I{aMHE}.H-HI’IZibI IE&J'IQOL{GH&) CBHUT. ,HO MoCJaefHero BpeMeHy MHOTIe
reQJIorH ImoJaratu, 410 B OCHOBaHEN OeJIOTICEHCROI CBUTHL 3aJleraer paxoB-
CRaA CRUTA (HEOKOM), M3BECTHAZ HA CMemHOI reppuropum Pyuumum mon
passanmeM cioes Cumas. B gelicrsurensroctn B mpenesax CyXOBCROrO I10-
KPOBA BEIXOZ[0B PAXOBCKOI CBUTH HeT (B MPONLIOM K HHM MHOTAA OMUG0YHO
OPHYHCIANACh JUTOJOIMYECKIT CXOOHas BPanoOHCHAadA YacThb paspesa CyxXoB-
CROIl CBI‘ITH). HB}'",‘II“IBI’ITBJIBI-IO, gTo ceifvac IIpefnoJoMmenne ¢ HaJIlldill I paxo-
BCHMX CI0€B B OCHOBaHIH 0eJIOTHCEHCKONW CBUTH BBISBIBAET COMHEHIIE. Haxr
H3BeCTHO, OTIOMMEeHNHA anOBGROﬁ CBUTH ABJANTCA XapakTepPHBIMIT LI Paxos-
CHOIt CTPYRTYpPHO-(DaNHaTbHOM 0HEL (Sensw stricto), HO B Ipefesax IOCHTe-
nuell OHU IePeKpLIBAloTCA He 0eJOTHCEHCKUMH CIOAMH, & IMOPOJaMyu BOBINH-
croit cuTH (fappeM-ant), IPeICTABISHHOR CephIM ITeCYaHBIM (ImmieM (Moml-
mocers 280 —350 M) ¢ WpOCIOAMU M NMaYKaMU TPaBEJIATOB I MEIKOTANeYHBIX
roursoMepaToB. B KadecrBe crparoruma 9Tolf CBUTH PEKOMEHI0BAH paspes
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1o py4. Bosuomy, nesomy npuroxy p. Benoii Tucer (paiion r. Paxoga). Tarum
0o0pasoM, cyiiecTBeHHbIe OTJIUYHA MeKIY MejoBeMHU obpasoBammaMu PaxoB-
ckoit u CYyXOoBCKOW eJHHNI[ IOATBEP:RAAI0OT NPABOMEPHOCTH IIPHCBOCHHSA WM
PaHra caMoCTOATEIBHEIX CTPYKTYpPHO-(aunaibHbIX 30H.

Oco60ro BHIMAHMA 3aCJAYKHBAET BOIPOC 0 CTPYKTYPHOI IPHHAIIEHRHOCTH
Bypryrckoil euHUNEL, KOTOpadg IpefcTaBider co0oll KPYIHYO HAZBHHYTYIO
ckulOy, CJ0KeHHYI0 OYPKYTCKUMH IIeCYAHMCTHIMHU IIOPOZaMu (BepXHMil Mei),
BAVIETAIONMMH Ha HMIMIOTCKUX c¢JoAX (DappeM-anb0) m danmanbHO 3aMemao-
IMUMH IIeCTPOLBETHEIE OTJIOKEHNMA AJIOBelKoli cBUTH (ceHOMaH-TypoH) . He-
KOTOpEIe reojioru omnbouno npuancaaor ee kK CyXoBCKOMY HOKDPOBY U Hase
uHorga Ha Bclo CYXOBCKYI0 30HY paclpoCTpaHAOT Haspauue ,,Bypryrcras
sona’”’ (Bmsosa, Bbeoap, 1974). B geitcrBureansrocTn Bypryrckas egu-
HUIA (ee MOJKHO BHIIEJHTH B CAMOCTOATEIbHYIO ION30HY) ABIAETCH COCTABHOM
gacreio OoJsiee ceBepHOi erpykrypHOo-fanuaiabHoi 3ous — [lerpoceroit (I' a-
6uner, Kyasuuurni, Marxoscrmnit, 1976) mmm Kaumos-
crolt (Hyasamuruil, Jlosmuan, 1977), ocobennocreio kotopoit
ABIAETCA PASBUTHE HUKHEMEJOBHX OTJIOMieHHH B (Qalul HIMIOTCKUX CIOEB.

$B1974r.C. C. Kpyraos 0es BCAKOrO JIA 9TOTO OCHOBAHHA IepeHMEHOBAI
ee B, llopkymenxyio sony’’. Tepmun , Ilopryznenxas soma’ ABIgeTCA N3IMIIHEM H,
YUMTHBAA NPAB0 NPHOPHTETA, MM He CIEAyeT TMoJNL30BATLCA.
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BOITPOC

Morn M ana: CymecTBylT I B NOCIETOBATEILHOCTH IIACTOB, HANIACTO-
BaHNA YPOBHeil THIA YepHHX CIAHIEB BAJMAHMUH-GAppEMCKOro Bospacra?

Omeem: He CYIIECTBYIOT TAKHE HANMACTOBAHHA; B IOCIeIOBATEILHOCTH OTJIOMEHHA
30H CyXO0BO CYIIECTBYIOT OTJIO/KEHINA THIA YEPHBIX CIAHUEB ¢ MIKpo(ayHOIl BpaKOHCKOro
Bospacra (717}
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K HOPPEJALIIN ITAJIEOTEHOBOI'O ®JIMIIA YVHKPAUHCHRUX
1 PYMBIHCEUX KAPIIAT!

0. C. BAJTOB 3, H. B. MACGJIVH ?, A. B. COBUUK *

Onuoir n3 nanbosee BaxHLX Bajau crparurpagun Hapnarckoro gumnma
ABIAAETCHA KOpPpeJANUA pasJdH9HbBIX THIIOB II&JEOTEHOBHIX OTJo:eHuii. B
HACTOAIEH CTarThe MeaaeTcA IONHTKA CONOCTABIEHMS OCHOBHHX IIajeore-
HOBBIX Pa3pes0B CeBEPHOTO CKIOHA YHKpaumHCENX Hapmar i coOTBETCTBYIOMIX
um B Pymeianu paspesor Mapruaaaesoro nokposa (Bpanwa) n Tapray. Boaee
BHYTPEHHNEe NOKPOBH B HOTPAHMYHBIX paifoHAaX CJIOMKEHBI IOPONAMU Meja, &
OTIIOREHNA [AJe0reHa MMeIOT JOKajJbHOe DA3BUTHE M He IPOCIeKHBAIOTCA
Ha CMeKHHIX TEPPHTOPHAX, B CBA3M C 4eM B JaHHOI pabore He paccMarpH-
BAOTCA.

AHaJ13 KOMIVIEKCOB MeJIKAX NJIAHKTOHHEIX U OenTocHHX dopamuandep,
a TaKme HyMMYJNATOB, CONEP/RALINXCA B IAJIEOTeHOBOM (uuine YKpPaMHCKAX
n Pymunckux Hapoar nmokxasan ux Goablioe CXOZCTBO M IOSBOJMI IIPOMS3-
BECTH HEKOTODHIe COIOCTABIEHHA M PasBHTh CYINECTBOBABIIME B JIHTepaType
NpeACTaBIeHUA O BO3PacTe X KOPPeIANMH Paspesos.

B Vrkpaunckux Hapmarax k majeoleHy OTHOCATCA BepXHeCTpHIHCKadA
TIONCBHTA, APEMYAHCKME CIOM M IIeCYAHHKM fAMHEHCKOHM cBUTH (B A xo B,
1961; Macaymn, 1976; Marawo k, 1970). Ornomenua BepXHeCcTPHH-
KOl TOXCBHTH, IpeACTaBJeHHEe TOHKODUTMMYHEIM (QunmeMm, copmep:kar,
raasEKM o6pasoM, arrmoruHupylomue Gopamunndepn: Carpathiella ovulum
var. gigantea (Grzyb.), Rzehakina fissistomala Grzyb., Asanospire
graybowskis (Mjatl.), Trochamminoides ammonoides Grzyb., Glo-
mospira serpens Grzyb. Dendrophrya mazima (Fried.) n pegkue
Globoconusa daubjergensis B r onn., Globigerina wivialis Subb., Sub-
botina triloculdindides (P 1 um .), Planbrotalia pseudobulloides (P 1um .),
Subbotina variania (Subb.) m xp. (Baanos, 1964; I'pysmansn,
OHabaran, Kpyraor upp.,1966; Macaymn, 1976; Maraxwo k,
1970).

B BajeralomyXx BHIIEe II0 paspedy SAPEeMIAHCKUX CIOAX CONEPIKUTCH
KoMILIeKe gopamunndep sHauuTeabHO Gosiee GorarHit MO BHIOBOMY COCTaBY,
qeM BO (IMIIe BepXHECTPHIMCKOM NMORCBUTH. 31ech, KpoMe NOABMBIIMXCA M

1 Noxnan 6muta mpexcrasaeHa Ha XII-om Homrpecce Hapmarto-Baakanckoit TIeo-
Jormyeckoit Acconuanuu, 8—13 ceurabps 1981 r., Byxapecr, Pymunusn.
3 CCCP.
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npeobiagaonux B Komiaexce ocobeit Carpathiella ovulum ovulum (Grzy b .),
Hyperammina ewilis Mjatl., H. intermedia Mjatl. serpevarorcs
cexpenuoHHble GeHTOCHBIe N IIaHKTOHHBIe (opamuundepst: Anomalina
danica (Brotz), Cibicides variantus D ab., C. proprius Brotz.,
Subbotina triloculinoides (P lum.), Globigerina nana Chal.

HecmoTpss Ha TO, 4TO HOMIIEKCH ArrmoTHHEpyOIWX (opamunudep
APEeMYaHCKHX CJI0O€B BO MHOTOM CXOJHBI ¢ KOMIIJIeKCaMH u3 HIEHeJdeHalix
OTJIOFREHM, MeAsTy HUMH OTMEYaloTCA OIpefeleHHEe OTaAuuus. Pasamanth
STH RKOMINIEKCEI MORHO IO TPeo0JajjlaHuio KPUNTOKPHCTAIMIECKIX KpeM-
HUCTHIX DPaKoBUH pomoB Asanospira, Grzybowskiella, Carpathiella. Wcue-
34107 XapaKTepHBIe A BepXHecrpwiickoil momcsursi  Carpathiella ovu-
lum gigantea (G eroch.) u wvacrevu crasossarca Carpathiells ovu-
lum ovulum. Dendrophrya mazima (Fried.), Hyperammina primitiva
Mjatl. emensiorca Gosee TOHROCTEHHBIMMU, MEHBIINMY 1O pasvepam H. ja-
mnensis Maslun, vacrsl B paspese Reehakina fissistomata Grzyb .
Nz wpynusix Gopamunudep B ApeMyancKux caosax obnapymens: Nummaulites
deserti m Discocyclina  Sp.

Haa salzeraiomux Ha APEMIAHCKUX CJI0AX AMHEHCKUX IeCYaHUKOB
xapakrepHa dvacrad Berpedaemocts Hyperammina cylindrica cylindrica
(Glaessn.), Cystamminella pseudopauciloculata M jatl., Recurvoi-
des warius M jatl., Grzybowskiella angusta (Friedb.), Rzehakina
inclusa Grzyb. u ap. OramumrensHoil 9eproii Kommuexca Qopamuanpep
FIMHEHCKOIl CBUTH ABIAETCA PadBuTue GOIBIIOro Wiciaa MeIRUX (OPM arrio-
TUHUPYIOMUX popamMunudep, HOABIEHNE BHAOB, KOTOPEE MACCOBOE PasBUTHE
nosyunsu B Gojee nosuHee Bpems: Recurvoides varius M jatl., Karre-
riglla” horrida D ab ., Glomoespira saturniformis Majzon u ap. Kpome
TOr0 B SIMHEHCKOH cBure npucyrcrsyior Globorotalia angulata White,
Globigerina nana Ch al., "Globorotalia velascoensis Cushm,

"~ Tlo BugOBOMY cOCTaBY COmepsAIMXCA B BepXHECTPHIHCKOH IIOXCBUTE
dopamuEndep OHA JATHPYETCH AAT-MOHCOM, 4 AMHEHCKAd CBUTA — TEHETOM.
B Pymsmcrux Kapnarax anaxorugnsie KOMIIERCH (jopaminaudep comep-
sRaThCA B BepxHel wactu caoes Ilyrma, MsBop. 3xecs obuasasr arrmorn-
nmpyonwme fopavurandeps: Carpathiella ovulum ovulum' (Grzyb.), Hy-
peramming cylindrica (Glaess.), H.-greybowskii D ylaz : Dendro-
phrya mazima (F riedb:)," Nodellum velascoense (Cusechm.), Rze-
kakina " fissistomata G rzyb., Glomospira serpens Grzyb. m mp. -

Haankrennse Qopavminpeps: Goxee MHOrOYHCIEHHH U pPasHo06paBHEL
B ‘Pymumernx’ Kapnarax, wro mosoimao Bparty (1975) sBumeawts ‘1o
aroft rpymme s0mE: Subboting: tritoculinoides [S. pseudobulloides (mammii),
Acarining incenstans, Globerotilia angulatd (mome-renér),  A¢arining aca-
rinata, Globorotalia aequa (G. marginedentata) miepperuit apyc]. - B ‘ox-
HOBOBPACTHEIX OTIOMeHUAX Yrpamnckux Kapnar smemenyie aHajIormymbiy
BOH HEBOBMOJRHO M3-3a CIIOPAAMYECKOH BCTPEYAEMOCTH IVIAHKTOHHEIX (opa-
MuEH@ep. Y CI0BHO BepPXHECTPHICKAA IIOACBHTA H . AMHEHCKAs CBHTA COIIO-
CTaBIIOATCA- ¢ 30HaMu Subbotina triloculinoides, - Globorotalia - angulata.

Huxuuit soren Ha 0oubinell 9acTH 6eBEPHOIO CHJIOHA YKpPAHHCKUX
Rapnar mpencraBien Ccepo-3eJeHbIM, TOHKOPUTMUYHEIM (UIHIEM MaHABCROI
CBUTHI, KOTOpOMY Ha reppuropun Pymmmcrux Kapmar mo Bospacry coorser-
CTBYIOT HURHME ODUB0OHTH NecyanukoB Tapkay u ux Gasaibubrit I‘opﬁao_}l'r_n;
Maprusaapnoit 30He, caom Crpasxa, HIRHAA 9aCTh CJ0EB Tasnoy B mokxpose
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Tasasy u caou Cyuesunsr B ganun Jeumyur-Ilyrua, noxpos Tapray. Vra-
BanHele cTpaTHrpauyecKue INOJpasfedeHus cogep:war oxoao 50 Bugos ar-
raoruHnpyonmx dopamuandep, O0IBIIAA YACTH KOTOPHIX HMeeT Y3KILA crpa-
rurpaduaecknii guanason (Bratu, Alexandrescu, 1970; T o-
corjescu, 1960).

Vsyuenue BepTURAILHOTO PACIPOCTPAHEHNA arriOTEHHpYBIMX @opa-
MuHIQep B MaHABCKOI CBHTe II03BOJIAET BHIEINTH PN CI0eB. B oCHOBaHUH
CBUTHI (HagbAMHeHCKUll mecrpouserssiii ropusont mo O. C. Baaosy)
BresAOTCA caonr ¢ Hyperammina cylindrica crassa M jatl., Dendro-
phrya manjovica Maslun. 3arem caegyior ciaon ¢ lomospira, Ra-
diolaria n cnuxyiaMit Ty0or. B KpoBie CBUTH B[eAdeTcA IIa9Ka € Iie-
CTPOLBETHLIMHI apriuiuramu, rae gomunupylor Karrerielia horrida D ab .,
Cyclammina intermedia M j rt1., Dendrophrya robusta (GrzyDb.)
Macayu, 1976).

B MonodannagpbHEIX OTI0MEHHAX HUAKHEIO DOIEHA RKOMILIEKCH arTJIio-
TuEEpyomux (GopamMuHudep aHaqOrMIHBE MAaHABCKUM pasBUTHEL BO Beeil
Crubosoit some Yrpauncrux u [lomsexnx Rapnar, B morposax Tapksy u
Maprumaasaonm Pymmmennx HRapmar. B pasnodanuaibHBIX OTI0MEHHAX
oTMedaloTesa O0IEe 5IeMeHTH, 0 KOTOPEIM BOBMOZKHO BHIIEJIGHIE CJO0EB C
MukpoayHoll oNpefeleHHOr0 THIIA, UMEIOUIHX PErHOHAIBHOE BHAYCHHE — 3TO
cion ¢ Glomospire, Radiolaria u ¢ Karreriella, Dendrophrya w nmp.

B cmoax Crpama, B IeCTPOUBETHHIX MOPOJAX HUMHEH YacTH Irecda-
HuxoB Tapksy m B 0asaibHOM POPHBOHTE PYMBIHCKUME HCCJe0BATEIAMN
(Bratu,1975; Bratu, Alexandrescu, 1970; Bratu, Ghe-
ta, 1972) yxassiBaercs obuiue Tex ke BumoB Glomospira, Hyperamming,
Dendrophrya, Karreriella, Radiolaria u cnuryn rybox.

Io miaauxTOHHEIM (opaMuHIpepaM HUKHEIOIMEeHOBEE OTI0MkeHNA B Py-
mumcKkux Hapnarax esiensiorea B obseme sou Globorotalia marginoden-
tata n G. aragonensis. AmamzoraMm 9TuUX 30H B VYHpawHckux Hapmarax
apuAores ciaou ¢ Globorotalia aequa, G. marginodentata, oxpareiBalouiue
MAHABCRYIO CBHTY.

HuxHes0LeHOBLI  BO3PACT ROPPEIMPYEMEIX TOJI[ IIOATBEPHIAeTCH
RPYIHBIME QopamMuanpepaMu HIEHTHYHOTO BIUFOBOTO cocrasa: Nummulites
planulatus, N. burdigalensis, N. parischi w mp. Hyummymursr wme ofuza-
pyseHH TONBKO B caosax Crpama, HO mmenHo ciaom Crpaska copepskar Hau-
foabllee KOJMYECTBO ArrTOTHHUPYOIEX (opaMusufep CXOJHOr0 BUAOBOIO
¢OoCcTaBa ¢ KOMILIERCAME M3 MAHABCKONI CBUTEHL.

Hanfosee xaparrepueM JuTO(QAIMAILHBGIM THIOM CPEIHESIONEHOBEIX
OTJOMREHNH TOTPaHMYHEX palioHoB YRpauHckumx Hapniar ABIAKTCA TIec-
YSHEKH BHITONCKON CBHTBI, KOTOPEIE COOTBETCTBYIOT BePXHMM IeCYaHUKAM
Tapkoy, BepxHeit gactn caoes Tasznoy u Hoapnu (Ionesi, 1966). O cpexue-
DOLEHOBOM BOBPacTe KOPPEIUPYEMBIX OTIOREHUIl CBHIETEJILCTBYET Oora-
THIE ROMIIeKe HyMmyaurun: N. gallensis, N. distans, N. murchisoni, N.
globulus, N. laevigatus u pp. O conocraBUMOCTH YKa3aHHBIX ROMILIEHKCOH
FOBOPHT TaK#ie 00IHOCTL BUEOBONO COCTAaBA DEHTOCHBIX CEKPENHOHHLIX (opa-
vunudep pogos Cibicides arrmornrEupylommx dopamunudep poxgos Dendro-
phrya, Grzybowskiclle, COyclammina, Trochamminoides, Cystamminnella
¥ IJIAHRTOHHBIX BUIOB Globigerapsis subconglobatus, Subbvtine frontosa,
Acarinina bullbrooki. Rar B PympiHeREX, Tak 1 B YKpauHcxux Hapmarax
B CpefHeM poneHe Beensiorea ciaou ¢ Oibicides, Nummulites. B rTex pas-
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peasax, ROrgja B BBRTIOICHHX IIeCYaHMKAX IIOABJAKTCA MHOIOYHUCJIEHHEBIE
He:ﬁapﬁOHaTHHe TIHHHACTEIE TPOCIAON B HUX JOMHHHUDYIOT arrdoTHHHDYIOINe
dopamunndepr: Dendrophrya, Cystamminella, Psammosphaera.

Ilo DAaHKTOHHEIM CI)OpaMIIHHq)BpaM 9TII OTJOMKEeHHNA COOTBEeTCTEYIOT
somam Acarinina bullbrcoki, Hantkenina liebusi (Pymmincrme Hapmarsr) n
A. bullbrooki—Hantkenina alabamensis (Yrpauncsume Rapmarsr).

Uro xacaeTcd NACEYHAHCKUX H3BECTHAKROB M Mepreieil OYKROBHHCKHX
cioeB, T0 Ha Teppuropunu PyMmemuu onm umeror jurodalasibHbie aHAJOTH,
YTO MOBBOJIAET IPOBONUTEL HPAMYI0 KOPPENALNIo: NaceYHAHCKON CBUTEe OTBe-
gaoT usBecTHAKM J[loamHa, a OyROBHHCKHM cjaosam — ciou Buney. Te m
Apyrue cofeps;RaT THINYHEIe cpeaHesoneHopsle N. laevigatus, N. gallensis,
N. perforatus, N. atacicus um gp. (Tataram, 1968).

B morpanmgnoii 1osmu0it wactn CruboBOTO TOKpoBa passut rpybdopur-
MUYHBIL HecYaHbi (Guum, KOTOPEIl HAX0AUTCA HA NPONOIHKeHNN (Palun THIa
paspesa Taprsy, c¢Toss pacupocrpaHenHoro B norpose Tapksy Pymumum, uro
TaKze He BEIBEIBACT COMHeHMI mpu Koppenamun. B reprnax crBamunus Ilaoc-
rog — I B BepxHeit wacTu paspesa necuaHuKoB Obin obmapymenst N. mille-
capul, 9TO TO3BOJUIO AATHPOBATL BMEN[AWOIINe IOPOABl BepXaMu CpefHero
90meHa. B aHAMOTHYHBEIX VCIOBHAX HKOMINIEKC HyMMyJutoB ¢ Nwmmalites
millecaput OB HaiimeH U B nokpoBe Tapkay.

Bepxuas gacTh DOLEHOBREIX OTJIOMEHUN HA CEBEPHOM CKIOHE YHKpauH-
crux Hapmar mpepcrasiena pasHO(panumaIbHEIMI IOPOJaMH, KOTOPEIE BEHIe-
JIEHBL B 6I)ICTPH]:[E}TIO, NONEeJBCRYH 1 AOBMMHCKYIO CBHTHL.

JloBRMHCKAsA CBHTA PABBNTA B KpaliHUX 10HEX CRU0aX, IpPeICTaBIeHa
TOJCTOCJHOMCTEIMII MaCCHBHBIMH CIRIHCTEIMHE ITeCHYaHWEAMI ¢ MaJdOMeLIHBIMIL
IPOCIOAMH aJIeBPOJUTOB M apruiinroB. B Bepxmeii wactm paspesa sToit
CBUTHL O0HAPY#REHE THIIMYHEE BEPXHEIOLEHOBBle HyMMynursl: Nummulites
fabiani, N. chavannesi, N. retiatus.

[Tomenpcrasa cBUTA HMMeeT OTPaHHYEHHOE PACHPOCTPaHEHUE B CeBEPHBIX
ckubax I IOBCEMeCTHO PasBLTA Bo BHyTpeHHell 3oHe IIpegmapmarcroro mpo-
ruba. Oua saMenjaer B 00JbINei MM MeHbIIEH CTeMeHU HIFRHION YaCThL OBIC-
Tpunroit ceursi. [Ipemcrapiena momedbckas CBHUTA HB3BECTKOBICTHIMEH IIOPO-
HaMI — apruJuTaMiI o gase MepreJsaMim, Bcerga € IOPUMECBI0O aleBpHTO-
Boro marepuasa. OHa comepsuT HU3BECTKOBHCTHE OEHTOCHLIE (OpaMUHH-
deprr: Asterigerina rogalai M jatl., Cibicides popeliensis Mjatl.,
C. tallahattensis M jatl., C. coniferus M jatl, Uvigerina jacksonensis
Cusch., Nonion halkyerdi Cuschm., Gremmostommum nobilis
(Hantken), G. elongatum (H antk en), Bulimina sculptilis Cuschm.,
Planuling costate (H a nt k en), Globigerapsis indexz (Finlay), Turbo-
rotelia centralis (Cushm. et Berm.), Subbotina eocaenica (T er q.)
H Ip.

Bricrpunwas cBura — ocHOBHAg (amms HTOro  CTpaTUrpaduUIecKoro
yposus. Ona ciosena HeRapOOHATHBIMI 3eJTeHOBATO-CEPLHIMM apTIIIHTAMA
¢ IPOCTOAME aIeBPOJHTOB U IecIaHuKOB. I[0BCeMeCTHO B OCHOBAHMEI CBUTEHI
TPOCTIesRUBACTCS IecTpolBeTHEH ropusont. Hommaerc ¢opamumudep coc-
TOUT y3 arraoruHupyomux sugos: Silicobathysiphon pseudoloculus M jat 1.,
Hyperammina lineariformis M jatl., H. kerpatice Maslac. Reo-
phax planus H alk., Ammodiscus latus Grzybh., Graybowskiella sub-
anguste M jatl., Gr.macilenta Mjatl., Asanospirawalleri Grzyhb.,
Cyclammina amplectens Grzyb., C.rotundidorsate (Hankten), Tro-
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chamminoides subtrullisatus (R z. et G.), Spiroplectammina spectabilis
Grzyb. Haubonee xapaxrepusiMu Bumamn ssasiorcs: Cyclamming am-
plectens, C. rotundidorsata, Ammodiscus latus, Asanospira walteri.

B PyMuiH#N 5THM OTI0MKEHHAM COOTBETCTBYIOT B ieMenTe Tapray ciou
Hony-Cery, B saemenre Tazmay — caon Ilmony u B MaprunaisnoM moRpoBe
— caon buccepuranu. Bo Bcex mepeunciieHHBIX CJOAX COTEPHUTCH Horarsiii
KoMILIeRc arrsioTuaupyomux dopamuandep: Dendrophrya robusta Gz y b.,
Cyclammina amplectens Grzyb., Ammodiscus latus (Grzyb.), Ha-
plophragmoides (= Asanospira) walteri ( Grzybh.), Reophar planus
Halkyard, Saccammina placenta (R euss).

VienbHEl Bec NIAaHKTOHHBIX (opaMEHH(ED B KOMILIEKCE BepPXHE30-
NEHOBEIX OTI0AkeHnil YEpanHcknx Kapmar cpaBHUTEeNBHO HHB0K. VY CJIOBHO
MOJRHO BBIIeJHTH TOABKO ciou ¢ Globigeropsis index, KOTOPHE COOTBETCT-
BYIOT BepxXHell 9acTH OBICTPUIKOI CBUTEHL.

B Pymnincrnx Hapmarax mo maccoBoMy pasBHTHIO IIJIAHKTOHHBIX (opa-
yunudep Beexens 3oubl Globigerapsis tropicalis u G. index. Hecemorps
Ha HEKOTOPHe PAas3JHINA BHIOBOTO COCTABA ATTIIITHHHPYIOMAX U OIAKTOHHELX
(Gopamuuupep MBI MOeM TOBOPUTL 0 IpAMOil Koppeasnuu cioes [loxy-Cexry,
Ilnomy, Buccepukanu m ¢ OBICTPUIKONE I IONEJLCKOI cButamu. Bepxmss
9acTh YKAazaHHBIX JUTOCTPATHTpapUIecKuX IOApasmeseHH BCEeMH HCCIe0-
BaTeIAMH TATHPYeTCA MO3NHHM 20IeHOM. Bospacr sme HIpRHeH yacTH HOHN-
MaeTcd He OJHO3HAYHO.

Hamu npunumMaercs DOBAHEIOLEHOBHIT BOBPACT OGBICTPHUIKOI, CBUTHI.
Onmarxo B Husax ee (anmaabHOrO aHajora — IONEJNLCKON CBUTe B paspese
Ha p. Onmyp vraswmBaores (M sartaiw x, 1970) maxonwu Acarimina bul-
lbrooki, A. rotundimarginata, 970 pgejaeT BOBMOMRHBIM IpPEIIOJIOKEHIE O
TOM, UTO CaMasd HINRHAA I4CTh CBUTH MORET €II[e 03HOCHUTCA K CPeIHEMY 90IeHY.
B mpouem, ¢ gpyroii croporsl, B 6oratoM KoMmierce gopaMunndep B HeCTpo-
IBETHOM TOPHU3OHTE B OCHOBAHUM OBICTPHIKOIL CBHTH HAapaBHE € JAPYTUMIT
UMEIOTCA M Té BUNH ATTJIITHHHPYIOINX (fopaMuHudep, KOTOPHE YHCIEHHO
npeobmagator B BepxHelt wactu Gererpuioit esuri:  Cyclamnine rotundi-
dorsata (Hantken), Ammodiscus latus Grzyb., Asenospira wal-

Grzyh.), Hyperammina lineariformis m up.

Bo Bearom cayuae Gomblnas BepXHAA 940Th — HECOMHEHHBI BepxHuii
50IeH. ITO HOKA3BIBAETCA HAJMUYNEM B IONEILCKON CBUTE TAKUX XapaKTepPHBIX
dopu raw Globigerapsis index, Subbotine eocaena, Turborotalia centralis
U Ap., & B JOBMRUHCKOI (anuu— THINIHHI BepXHEe3O0IeHOBHX HyMMYJIHTOB
— Nummulites fabiani. Cnmcry MOJIIOCKOB BepXed0I[eHOBOTO BO3PACTA U3
nonenberoil ceurer npusogur B. Porana. Bee se Bompoc o Bodpacre mectpo-
[[BETHOT0 TOPHBOHTA 0CTAETCH AJA HAC He ACHBIM.

PyMmbiHcKue reosorl HEOAHOSHAYHO TATHPYIOT HUYRHIOD YacTh Paspesos
cnoes Buceepuranu, Crpysunoasa, Hogy-Cery u ap. B oxmoli us mocaemunx
ceogor (Sdndulescu, Stefinescu, 1981) caon Buccepuranu
OTHEeCeHBl K BepXHEMY 20IIeHY, & IeCTPOIBETHEI rOPHBOHT B HX OCHOBAHHH —
K BepxaM cpepuero sonena. OrHeceHb K BepXaM CPeJHEr0 DOIEHA U HIGKHAA
vacre caoes laony u opy-Cery, roe mecTponBersl oTCyTCTBYIOT. B TO iie
Bpeva B apyroii csopke (IT) cnon Buccepuranu, Ilnomy u Ioxy-Cexy — aro
romero npuabor. E. B p a v y yrasssaer sa maccosoe passurne Cyclammina
amplectens B IeCTPONBETHEIX OTIOMEHIAX U AATHPYET UX CPETHUM B30IIHOM..
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HeckoapKko €JI0B CHELYET CKasarb 0 BEPTHRAJLHOM pPaclpocTPaHeHHH
Oyclammina amplectens (s.l.), xapawtepHOii 11 OHICTPULKOM (amun u ITH-
pyemoii us Iomscrux u Pymemerux Kapmar.

B Vrpamuckux Kapnarax sumst poga Cyclammina B souenosoM dumre
pacipegesieHsl 0 BeeMmy paspesy. Ilepsbie npefcraBuresi oT0il IPYNIEL MOA-
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KAPMATb!, CKMBOBAA 30HA

KPOCHEMCHUA  cpAMW

MEHWAWTOBAS CBHTA
NECUAHKKH KnKBA

MEHWNIHTOBAR  CBUTA

KPEMMEBLIA TOPHIOHT
WEWOPCKUA TOPHIOHT

BbICTPHUKAR CBHTA
NONENLCKAA CBHTA

NECTPOUBETHBIA TOPHIOHT

BbITONCKAR CBMTA
NACEYHAHCHAS CBMTA
GYKOBHHCHME CAOW

MAHABCHAR CBWTA

HALBAMHEHGHKUA
NECTPOUBETHBIW TOPHIOHT

AMHEHCHAY  CBATA

APEMYAHCKHME Cnou

BEPKHECTPBIRCHAR NOACBATA

BIAOTCA B HIYKHEM DoleHe (MaHsBckasa csura) — aro Cyclammina ample-
ctens var. ornamenta D abagjan in lit. u I. intermedic Mjatl. To-
cIIeTHWIT B BeTpedaercs M B BHTONCKOI cBute. Buxm Cyclammina ample-
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284 0. C. BAIOB = mp. 8

ctens GTrzyb. B eUHNIHEIX DK3EMIUIAPAX OTMEYAercd B BHINOACKOMH
cBUTE, HO MaccoBoe pasBHTHE ero HaGmogaercs B OBICTPHIIKOH CBUTE. Cy-
clammina placenta (R eu ss) BeTpegaerca mo Bcemy paspesy OBICTPHIKOI
csutel. Bum Cyclammina rotundidorsata (Hantken) mnpmypoien K
BepxHeit wactu Oslcrpuikodt csutei. HamGosemmero pacmsera Bujsl poza
Cyelammina HOCTUTAIOT B MOBJHEOHICTPHIIKOE BPeMs M OCHOBHOH BUJ BTOIH
rpynust — Cyclammina amplectens aApiAeTcA y HAC BeCbMa XapaKTepHBIM
pis Geierpuukoit ceuThl. B mmreparype mo Pympickny Hapmaram on yRa-
3EBAETCA HAYMHAS ¢ CeHoHa (cirom Ilpmcawma) mo BepxHero sonema ciom Ilio-
ny, Hony-Cexy, Buccepuranu, Crpysenoasa). Beith Mosker, TaMm BHJ Cycla-
mmina ampleciens MOHHMaeTcsi B 0YeHb IIHPOKOM o0bemMe Oe3 BBRIIEJIEHHA
dopm, Mas0 MBBECTHHIX B JmITEparype, TMOABMBIUNXCA Ha Oojee HHSKOM
crparurpadudeckoM ypoere. Hoppemauua oraoseHuif, U3 KOTOPHX OH
OpHBOOUTCA, OoJAiHa II03TOMY IIPOBOAMTCA € YueToMm BCEr0 KOMILJIeHCa
MeJKMX W KPYIHBIX (opammuupep.

Iox mecrpouserusiu ciaoavu Crpyseunoasa, B CaMLIX BepxXax JHTO-
dammu Komuu u Tasasy BerpedeH KOMIIEKC HYMMYJTHTH]L, XapaKTepHBI 1A
caMEIX BepxoB CpefHero somena (Omappuma) — Nummulites jonesi uw N.
millecaput w mp. DTH e Bugsl OOHApYKeHHl B AHAJOraX BepXoB Iecda-
uukos Tapkay B cksamuse Ilimockoe-I B roro-socroumoit vactu CruboBoit
30HHI, Hefaseko oT rpanuusl ¢ Pymsmmueii. Taxum o0pasoM, M0 TAHHEIM HyM-
MYJIATH]], TOPOME 3aJIeraiolue MOf MeCTPOIBETHEIM FOPHSOHTOM OHICTPHIKOM
cButel 1 CTPY;KMHOa3a OTHOCATCA K BepXaM CDeJHero 5oIleHa, IecTpoIBer-
HEIX TOPHBOHT (CM. PHC.) HAXOUTCA HA TPaHMIlE CPEJHEro U BepXHero 901eHa,
HO BOBPACT ero OCTAeTCA HesCHBIM.

TMoscemectHo B Yrpamncknx Hapmarax u B Pymmmckux Hapnarax B
KpOBJie BepXHEr0 30I[eHA BEIIEIAETCS MEPrejbHAH IIeI0PCKIA rOpUSOHT HiIK
B0HA KPYNHHX IVIOOHrepHH. OTH OTJIOReHHA XapaKTepU3YOTCA H3MeHeHHeM
CHCTEeMaTHIeCKOTo cocTaBa hopavuandep 1Mo cpaBHEHHIO ¢ HIeerRamuMe. B
paspesax BCeX CTPYKTypHO-Panuaneumx 3o Hapmar arraoTuHupyoIine
‘popamunndeps BechbMa peNKH, a B KOMIVIEKCE [OMUHHPYIOT INIAHKTOHHE:
Catapsydrax dissimilis, Subbotina corpulenta, 8. pseudoeocaena, S. ye-
guensis, 8. praebulloides leroyi, S. tripartita.

Koppensauusa 0JMIOLNEHOBHX OTJIOMeHHN u3-8a HEJOCTATOYHOCTH NaJe-
OHTOJOTHIECKHX JAHHKEX MPOBOJKTCA, INIABHEIM 00pasoM, 1o JuTodanuaibHEM
npusnakaM (C o B nx, 1976).
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BOHAJBHAS KOPPEJALUA IMAJEOTEHOBBIX OTJIOKEHNN
VEPAUHCKUX KAPIIAT 10 MEJKUM OOPAMUHHM®EPAM !

0. C. BAJIOB ?, J. I. IOHOMAPEBA *

B ocuoBy Gosbuieii yacri crparurpaduyecKRuX MOfpaspeseHuil magzeo-
TEHOBEIX OTJoskennii Yrpaunckux Hapmar moliojReHsl nCCIe0BaHIA MUKPO-
dayse. Teppurensbii (IumI CcojepsRAT IPENMYIECTBEHHO AarTIOTHHUPY-
fomurit Genroc, B KapOOHATHO-TEPPUIGHHLIX 00PaB0BAHUAX BCTPEYAETCA TAK
ke M cerperuonHsil Genroe. K rapOoHaTHBIM IOPOAAM TIPHYPOYEHbl HAXOTKE
TLTaEKRTOHHLIX (popaMuBN(ep, MHOTAA B MACCOBLIX KOJIMYECTBAX.

3oHampHas crparurpadus mmageorena, Kak [0 IIAHKTOHY, TarR U IO
Genrocy, Hamia cBoe orpaskenume B paborax Macxawoso it (1955,
1957), Maramor (1950, 1970), Macayn (Usanmunk, Macxay m,
1977; Macaysn, 1979), 'pysman u Jadaran (1979). Opnaro
cxemsl, paspaboTaHHBIe WMH JJA OTAeJBHBIX DPailOHOB PasBUTHA NaJeore-
HOBBIX OTJio7Renuil Yipanackuit Hapmar, 1o HaCTOAIIEro BpeMeH: paso0meHsl,
a pAX BHEJEHHHX OuocTpaTurpaUIecKux eUHMI] HY/RJaeTci B Iepec-
MOTpE ¢ TOYKM BPEHI COBPEMEHHOI0 IIOHHMAHWSA X paHra M BOSPACTHOTO
ob6beMa. B eBssu ¢ 9TEM HaBHO Haspeda HeoOXOmUMOCTH 0000IeHUs MHMEIo-
HMXcs JAHHBX 10 OMO30HATBHOMY DACUICHEHMIO ITajeoreHa B BHje eJuHOi
CBOJIKY, BRJIOYAMIEH COMOCTABIEHNE INIAHKTOHHBIX 80H ¢ OSHTOCHBIMU acco-
IWALUAME, 970 6e3yCJ0BHO, YBeJIHNUHT CTpPATHrpaduiecKyio IEeHHOCTH I0-
CIEeTHANX.

B rauecTse 5TaioHHOI mpuxAra somanbuad mrana CpemnseMHOMODBS.
Tlpu comocrapienusx ¢ sapydemmsivu HapmaraMu HMeOTCs OTpeHeNCHARIS
TPYAHOCTH, BARIIOYAONINECA IIPEsKIe BCETo B TOM, 4TO momoGHEIe BOHANDIbLE
CXeMH WIM CBOJKN PaspaboTaHbl A OTHEABHEIX CTPYKTYPHO-(ANUambHLIX
eITHUI ¥ [OUaC IMEIOT CYUIecTBeHHEe pasinausg. Hpome Toro CcymecTsyorT
PasHOTIACHS B TOHIMAHNK BOHATBHBIX BUJOB, crparnrpafudecroro oOpeMa
300 I TPHHNUNOB MX Beigesenus. [losromy Ha JaHHOM STale necJeroBaHui
BOSMOIKHB! JIMIIL CPABHEHNA OTHEIBHBIX B0HAIBHBIX CXeM }a ypOBHE TI0-
IOTEENOE HajeoreHa.

Tns Pymumcrux Hapmar memompzosama cxeMa gammim Mlorpuie (Boe-
Tounne Haprarsl), Kaw HauboJee IOIHAT 0 NIaHRTOHY (Bratu, Ghe-

1 Ilowxay Gwma mpepcrapmena ma XIT-om Homrpecee Kapmnaro-Bankancxois ['eoo-
rrueckoir Accommanum, §—413 cemrabpa 1981 r., Byxapeer, Pymbinus.
2 GCCP.
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ta, 1972) n cxema gaa suemuero ¢amma KpaeBoif epuuuisr, rie Be-
JAKTCA aCcCONMalUU INIAHRTOHHEIX M OemrocHeix dopamuuugep (Bratu,
1975). B Canoeankux Kapmarax jgeranbHo paspaboraHa CBOGHAA BOHAJL-
Hasg cXeMa JJd HaJeoreHoBoro (umina 1o IIAHKTOHY u Oentocy (Samuel,
Borza, Kohler, 1972; Samuel, 1973). Iloascrue mncecie-
JOBATEdH B IIEJ0M Be€ CHJOHHEI BREIJIEIATL B HaprmarcioMm CI)JIPIU.[G Haurue-
aubo Ouocrparurpafuyeckue  eIMHUIB, OTHABAA  IpEJIOYTeHHe  Xa-
paxrepHsIM xommiekcaMm. Opmako B mocaepseii padore B. OanpmreB-
croit (Olszewska, 1980) mpuesogurcs OumosoHaibHAs CXeMa A
IIamdeoreHa I[yHB.HBCHDﬁ ENIHNUIBL II0 IIJIAHKTOHY. Benrocusie ACCOITIAaIIIm
dopamuaudep nogpobro usywenn: B Croabckoit egmamue (Morgiel,
Szymakowska, 1978). Iru gaussie u OB HPUHATEL 34 OCHOBY
npu cpasHennu ¢ Iloaserunvu Rapuarass.

B Vrpamncrux Hapmarax orHOCuTeNbHO mHmodHOe OHO30HAJIBHOE pac-
YjIeHeHNe IajieoleHa 1 solexa mmeerca paa Mapmapoiuckoil ¢TpyKTYpHO-
danmanbuoit emmauust ("'pyasman, Tabaran, 1979), xora camum
ABTOPEREL CHHTAIOT 5TY CXeMY HeCHKOJLKO }TGJIOBHGﬁ B CHJIY CJA0?KHOTDO TeQJIo-
IUYeCKOT0 CTpoeHus paiioHa, TPepHIBHCTOCTH pPaspe3oB M APYIUX IPUYMH.
B rawecrse 0cHOBHOTO paspesa, B KOTOPOM BEJIeJeHH Ouocrparurpaduae-
CRUe eMMHHIBI 10 OeHTOCY, MOseT OBITH BBAT CBOfHHII paspes CruboBOIL
souel. OcHOBHasA cyTh paloThl 3ariovesa B Tadamme. B Tewcre ocraHO-
BHMCH JHIIL H& HEKOTOPBHIX HOMMEHTAPHAX W MUCHYCCHOHHBIX BOIpOCax.

B mocnenmee Bpema muporoe pacnpocrpanenue wak B CCCP, rmar w
B IPYTHUX CTPAHAX TMOJIYYUIA TOYKA BPEHHA 0 HeoOXOMUMOCTH MPHYMCIICHNS
JATCKOTO fApyca K najieoredy. AHamn3 (ayHbl U3 DOrPAHHYHEIX CI0EB MeJa
I HajieoreHa B HeNpPepBhIBHEIX paspesax HAa CeBEPHOM CHJIOHE yI{paHHGHI‘IK
Rapmar mosBoafer mpHCOGIMHUTHCA K TAKOMY MHeHW0. KOMIIERC TJIaHK-
TOHA, HaliTenHbIll B BepXHell 9acTy CTPHIICKOM CBUTH I ee apajiorax B IPYIUX
30HAX, COMEPHRUT HAOOP BUOB, TUNNYHEL Tid ganusa CpeguseMHEOMOpPHUHA, I0ra
CCCP u rapnarckoro peruoa B regoM. OfHaxo IoppasgenuTs ero Ha 30HH
¥ Hac IOKa He NpefcTaBlIAeTcA BOSMOKHEIM. B cocrase KoMIIeKca yeTaHOBIe-
uei: Globigerina trivialis Subb ., G. pseudobulloides Plumm ., G. mi-
crocellulosa. Moroz. G. wariente Subb. G. quedrata White,
Subbotina triloculinoides (P lum m.), Acarinina inconstans Subb .,
Globorotalia compressa (P 1um m.), Globoconusa daubjergensis ( B r o n n).

OTAmguTeIpPHY0 0C00eHHOCTL HEMRHEIaJeoleHoBoli sou Globorotalia
angulata, BheNeHHON TONBKO B MeToBCKOH cBure Mapmapouickoit emm-
HUITBI, COCTABIAET NOABIeHHe 00JBIION0 HHCAA TpefcTaBuTeneil 30HAIBLHOIO
Bujga Ha (OHE KOMIJEKeca, B KOTOPOM Ipeoliafalor eme THINYHO JATCRUe
popamunudepsr. Hpome Globorotalia angulata specy werpewers Globigering
varionte  (Subb.), G trivialis Subb. Subbotina triloculinoides
(Plumm.), S.nena (Chalil.), Globorotalia compressa (P 1umm.),
Acarinina inconstans Subb. u ap. Hemmorounmcmenmsie HErBEMIIAPE
Globorotalia angulale, naiiennbie B AMHEHCKOH CBHTe, OTHOCHIElCH K Bep-
xHeMy naseorneny (CknGosas euHNIA), I B e¢ BOSPACTHOM aHAJIODE JIOTCKOI
ceute ([HyKaAHCKAs eINHHIA) He MOLYT CIOY/RNTH OCHOBAHIEM IS BhIe-
JIeHUA 37eck Ouoctparurpaduueckoit B0HE © VIOMAHYTEIM 30HAJIBHBEIM BH-
moM, Kak 910 ObTo cpesano B cBoe Bpema H. I, MacmawxosBoii, a
BCIeR 3a Hell u JPYIHMH aBTOpaMu.
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Bepxmmit mameomen merockoit cutel A. JI. 'pysman n
H. B. Ja6aran oxapaxrepmzoBanu B3oHo# Globorotalia pseudome-
nardii (oo moABJEHNHI0 MHOTOYHCJIEHHEIX 5K3€MIOJAPOB 9TONO BUAA), CUHTAA
ee aHamorom 3somml (. velascoensis cpepmzemuoMopckoit Imwansl. Cama
. velascoensis agech He obHapykena. ConyTCTBYIOUMH BHIAMH ABIAIOTCA:
Globorotalia elongata Boli. G. aequa Cushm. et Renz. Acarinina
acarinata Subb ., A. Subsphaerica Subb ., A. triplex Subb., Subbo-
tina triloculinoides (Plumm .), 8. quadritriloculinoides (Chalil), 8.
nane (Chalil.). MeorouncieHHEI BepXHENAIEOIEHOBHIT IAHKTOH OBLT
naiifed B Crumbopoit some ('pysman, Iloprmarmua, 1976) B
paspesax per Pymopa, Bpyerypru, Ceperena u gp. ABTOpPH CYHTAIT €0
aHaJoroM HipmHeH wacrm 3ombt Acarinina subsphaerica Hprimo-Hasrazeroit
obaactu. Ilo coBpeMeHHBIM IIpEfCTABIEHUAM BTO CKOPEE BCEr0 AHAJOIK
sousl . velascoensis. TlomoOmele KOMILIEKCH ILIaHKTOHA ¢ Globorotalia pse-
wdomenardiis. Bolli, G. marginodentata (Subb.), Subbotina nana
(Chalil.)) u gp. usBecrnsr B [lyriasHCRON 30He B Oace. p. JlycuHrm
(Jloswmuax, 1971) u B oaucroaurax no p. AGpaHke (MaTepHassl aBTOPOB).

Ilo Geurocmemm (opamuHmpepaM pasgelInTh NaleoleH Ha HIGKHHI I
BEPXHMI M OTTPAHUYUTE €r'0 OT JaTCKOr0 Apyca Imoka He ypaercsa. Bompmas
9aCcTh Pa3pesoB JATCKO-HAJEOIEHOBHIX OTJOREHHI IIpeCcTaBJIeHA TeppH-
reHHEME cja00 KapOOHATHHIMH pPAasHOCTAMM IOPOJ, COAep:HAIUMH acco-
nuanmo gopamurndep ¢ Hormosina ovulum ovulum, Rzehakina epigona,
Rzehakina  fissistomata, Modellum velascoense. B 0Oomee rapboHATHEIX
TOPOJAX HHOTIA PABBUT KOMILIEKC CeKpPeIUOHHOro GeHTOCa ¢ XapaKTePHBIMH
sugamu Stensioina caucasica w Anomalinoides danicus.

B meroBeroii cenre Mapmaponickoif egWHNIBI BEIAEIAIOTCA IBe HIKHe-
soueHosslx 3oubl. llepBaa m3 mHux — Globorotalia subbotinae, mpome 30-
HaJIbHOTO BIJIA IpefcTaBieHa MuHorouucaeHasiMu (loborotalia marginodentata
Subb., Acarining acarinata Subb., A. triplex Subb ., Subbotina
triloculinoides (Plumm .), S. quadritriloculinoides (Chalil.). Bropaa
sona Globorotalia aragonensis copepsur Globorotalia lensiformis Subb .,
Globigerina pseudoeocaena Subb ., G. boweri Bolli, Acarinina penta-
camerata Subb. A. acarinate Subb. A. interposita Subb .,
A. triplex Subb. 3pecs nospasoTes euHNUHEE Acarininna pseudoto-
pilensis Subb., A. bullbrooki Bolli u np.

3HAYUTEILHO paHbIille paccMarpHuBaeMble BOHBI OBLIH BLIgEJIEHBL
H. H. Macaaxosoii (1950) Ha romuom criuone Hapmar m Ges pmoc-
TATOYHRIX OCHOBaHMI pacopocTpaHeHbl Ha BCIO X TePpPUTOPHIO. Ilonsao-
BaTbCA 9TUMHI MaTepHadaMl TPYOHO, TaKk KaK OHH He OIPUBASaHBl K KOHKpeT-
HEiM paspesam. Bemen sa H. . Macaaxosolil arum mucciegosanus
Guin npogosReHsl n Konkperusuposanet H. B. JabGarsan (Kyas-
gyunkuni, Joswmusak, JabGarsn ... 1965), ycramosusmel B
somene JYRJIAHCKOTO TOKpOBa pAX NIaHKTOHHHX 30H. llpaspa, ciemyer
OTOBOPUTHCH, YTO MO COBDEMEHHBIM IpeCTaBIeHUAM 00JblIasg 4acTh HOPOL,
BMeH[aoInuX O0MIBHBI IIIaHKRTOH, NPUHANJIEHENT K OJIHCTOIHTAM.

B HmHeM 50LeHe IIOBCEMECTHO BO BCEX CTPYKTYPHO-(allMalIbHBIX 30HAX
{B MaHABCKOII CBHTEe N ee aHaJIOTax) IPUCYTCTBYET XapaKkTepHAA aCCOLMAIH
Berrocusx (popamunudep ¢ Glomospira charoides (Park et Jones),
Recuivoides smugarensis M jatl, Karreriella horrida Dab. u nup.
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3ona Acarinina bullbrooki mpocnemupaerca B Mapmapouickoi emu-
HuIle, B TOlf ke MeTOBCKON CBHTE, I'le BMECTE C S0HAJLHEIM BHJOM BCTPEYeHO
MHOMRecTBO Acarining pentacame? ate Subb. A. acarinate Subb ., . 4.
pseudotopilensis Subb., Globigerina pseudoeocaena Subb., G po-
sttriloculinoides Chalil., G. frontosa Subb. m eAMHITIHBIE | G‘-Zobom«
talia aragonensis Nutt. Globigerapsis kugleri Bolli, Loebl. e
Tappan B [lyrasscroli egunuie H3BECTHH HAXOOKH MHO_I‘O‘I-HGJIEHI_IDI‘O.
mnanrrona soust A. bullbrooki B mecrpoieerax. (CKopee BCEro sTO. 0JHCTO-
Jaure) Gacceiina Jlaropunsr (marepumaast H. B. J{la6arsan u aBropos).
Hpome T0r0 oHa yCTaHOBJEHHa M B KOPEHUOM paspese B OJHOM M3 IIpa-
peix npuroxoB pexn Hdycmnrn (Fadbwmumer, Ryapumnorui,...
1976). Haromen E. B. Maramwox (1970) vykassmaer Ha HalHune:
MaccoEmx Hoaumuecrs Acarining bullbrooki mw Acarining rotundimarginaia
B IIeCTPOLBETHOM TOpPH30OHTE B OCHOBaHHU 6HOTp111m0ﬁ CBHTBL M HIB4aX ee
nomenscroit Qaunun (CruboBadA eguHHUIA) M CUYNTAET BOBMOMKHLIM BHIIEIUTH
sneck sony Acarinine rolundimarginata. Haspannsie BUOBI XapakTepusyor
OBe CaMOCTOSATEIbHEIE 30HBI, OTHOCHIIMECH K HMBAM CPEHEr0 30IeHa, 4T0 B
LEIGM He YBABLIBAGTCA ¢ I0JOAIeHMeM OBICTPHITKOM CBHTLL B CBOLHOM paspese.
K cpeaseMy someHy 37ech OTHOCATCA BEITONCKAA U NaCceYHAHCKAF CBUTHI,
aesrane Huzke. Ilostromy Bompoc o6 amasorax som A. bullbrooki m A. ro-
tundimarginata 8 Cxkn0oBoil equHHIE NPUXOTHTCA OCTaBUTh OTHPBITEHIM.

B cpenmem oomene Mapmapomckoil eIWHHIBI ITPOCJEXHNBAETCH emle
ogHa sona — Hantkenina albamensis. Hpome 8sonagpHOTO BHIa 31€ch
BoTpeueHB MHoroumclennele Globigerapsis kugleri Bolli, Loebl. et
Tappan, Acwrinina bullbrooki B olli, Globigerina pseudoeocaena
Subb. u egmanunsie Truncorotaloides vohri Bronn. et Truncorota-
loides rehii Bronmn. et Berm., Globanomaling micra (Cole).

Benrocusie GopamMusu@ephl cpeiHes0IeHOBEIX OTJI0MHEHIIT Y RPAHHCKUX
Hapmnar (6oabiueit 4acThio 9T0 Ma CCHBHBIE IECYAHMKM) He OTIMYAIOTCA 0COOBIM
pasHoo0pasueM, MO3BOJAONUM BRIEIATh 3J[eCh Kakme-and0 XapaxTepHbe
KOMILJIERCH. JINIIL Ha GBBEPHO‘\'I CHJIOHE B (‘pe,E[HeH "u BBPXHEH ‘laCTHX nmacey-
HAHCKOM BhII‘OJIChOI«I CBHT OTME4YeH CBOBOU})&3HI}IH GBhpGIJ,'HOHHLIH Genroec
¢ KommuecknMm nuomuupgonmecavu: Cibicidoides westi (Howe), (. ven-
tratumidus (M jatl.), C. grossoconulus (Mjatl.).

Horanxron, HaiigeHssii B BepXHe# 4acTH METOBCKOIL CBUTHI, TOBBOJIMIL
A, II. 'pyswman nu H. B. JlabOaraHx BHjeInTh 37ech B BepX-
HesoIeHOBHX 30HH — (lobigerapsisindex u Globigerina corpulenta. Ilep-
BEIH M3 HAa3BAHHBIX BHIIOE EBCTpPEYEH B MACCOBBIX HOJHYECTBAX COBMECTHO
¢ eguanveEME Globigerapsis rubriformis (Subb).), Globigerina corpu-
lenta (Subb.). E. B. Maranr (1970) ykassiBaer na HPUCYTCTBUE
O0JIBIIOTO YuCHa JK3eMILIAPoB aroro Buma [Globigerinoida index (F inl)],
B nonedberoit cure CGrudosoil 30HBL.

Bropas BepxmesomenoBas soma Globigerina corpulenta oxsaThiBaer
GTPE‘.TIII‘}J&(;IHTIBCI\HIT TOPH30HT, UBBECTHBIN 1107 HAZBAHHEM IHEHIOPLI{Hﬁ HJIH
TOPH30HT RPYIIHBIX THOﬁI-IFElJI’IHI-]I.{, LMot HIMPOROE paclpocrpaHeHe B
npepeaax Beell kaprarckoit xyrum. Mepreamersie HOpOABI 8TOr0 TOPUBOHTS
6yxBaabHO mepenosaneHs maanrToHoM. Cpean nero npeodaagator Catapsidras
dissimilis (Cushm. et Berm.), Globigerapsis index (F inl.), Glo-
bigerina corpulenta Subb., G. galavisi Bermud., Subbotina eocae-
nica eocaenica (T er q.), S. eocaenica irre Julam.s (S u bb.).
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OcroBerbIM TORA3aTEIEM BEPXHEIOMEHOBOr0 BO3pacTa NOPOJ IO OeH-
Tocy B Yrpaunckux Haprmarax o0BYHO CcYNTAIACh ACCONMANMA ALTIIOTH-
Hupyomux gopavuaudep ¢ Cyclammina amplectens, npuypodeHnas K
Ourcrpunkoit csure Crubosoil s0mel. OTIOMeHHA ¢ IHONOOHON accommammeit
B IPYrUX TeKTOHMYECKUX 30HAX PACCMATPHBAIIICH KAK AHAJOIH OBCTPHIKOIL
CBUTHL If OTHOCWJINCE K BepxHeMy someHy. OgHako co BpeMeHeM IpaKTHRA
HCccIeioBaHmil NoRasana, uyro wommaerc ¢ C. ampleciens serpedaercs u
HIRE 10 pazpesy, INOgdac COBMECTHO CO CPEIHe’OUEHOBHIM INIAHKTOHOM
u aymsyuaramu. B Iosseknx n Coopankmx Hapmarax (Morgiel,
Szymakowska, 1978; Samuel, 1973), Cyclammina amplectens
XaparTepusyer cpepuuil somer, a B BepxHeMm passura Cyclammina rotun-
didorsata. Macaymu (1979) cauraer, uro obwvem Buga Cyclamming am-
plectens nonuMagres cmmuroM WHPoko. OHXapakTepeH TOJBKO JJIA Bepx-
Hero souena, a Huwske serpedatores Cyclammina amplectens var. ornamenta
Dabag. n Oycammina intermedia Mjatl. A. 1. 'pysman u
H. B. Jadarau (1979) ormewalor mpueyrersue Cyclammina amplec-
lens ¢ comyrcreylomumu Asanospira walteri u Hyperammina lineariformis
1O BCEMY paspesy CpegHero II BepXHEro 9oIeHa (MeTOBCRas cBuTa, Mapma-
pomickas 3oma). 3 ckasamsoro ciegyer, 9ro acconuaunuA (QopamMuuudep ©
Cyclammina ampleciens cama mo cefe Bompoca 0 BO3PACTe OXHOZHAYHO He
periaer, a pasHOIJIAcHA HO IOBOAY ee BePTHKANBHOIO DPACIPOCTPAHEHUT
TpedyioT CHeHHAILHBIX IOMOHITETLHEIX HCCIeT0BaHuit,

B onuronenoBrix oraokenuax Yepaunckux Kapnar murpodayma serpe-
vaerca O0nabllell YacTbio CHOPAIMYECKH, ONHAKO B IIPOLECCE MHOTOJETHUX
HCCHeOBAHNIT 31eCh BRIABIEH JOCTATOYHO MHOTOYMCIEHHBIH CERPENWOHHEIR
Oenrtoc W NAAHKTOH. 30HANbLHOE IOApasfeseHHe OJUTOLNeHA BaTPYIHEHO,
TaK HaK MIaHRTOHEbIE dopaMunundepsl He ocobeHHO GOraTsl B CHCTEMATH-
YeCHOM OTHOLIEHNI I HEeSHAYHTEIbHO MEHAITCA IO BePTHRAJM.

B ocuopanuu mMenusnnroroit rommu Crubosoit, Kpocuencroit uw [yrnan-
CROI 30H B IOIPOTOBHKOBOII UacTH paspesa IPOCIERHUBAETCS TOPHSOHT ©
MeJTKIMHI TI00UrepuHaMin, pesro OTIMYAIOIUMUICA 110 CBOEMY COCTABY OT
KOMILIEKCa KDPVIHLIX TI00HTepHH TOICTHIAIONIETO TIEMIOPCKONO TOPIBOHTA.
Dra yaers paspesa BRgeadercA B MectHyio somny (Globigerina officinalis,
Subbotina vialovi u Planorbella (Banos, HJabaran, Marawosr
... 1965). WMmenno no eMerme 9THX KOMILIEKCOB W TI0 TPAHUIE HIENIOPCKOIO
TOPMBOHTA ¥ MOIPOTOBUKOBON YAaCTH MEHUINTOBEIX CI0EB HPOBOLHTCA Tpa-
HONA MeATY: 50IEHOM II OJroleHoM B YrpanHckux Kapnarax.

B HwRHNX 9acTAX MEHIIHTOBOI I KPOCHEHCROI OJNTOIEHOBBIX TOJII
Berpedaorea (lobigerina officinalis Subb ., G. praebulloides Blow,
Globorotalia  pseudoscitula Glaessn., G brevispira Subb ., Cibici-
doides lopjanicus (M ijatl.), Elphidium Fkarpaticums Mjatl., Uw-
gevimella majkopike Kraeva. Boume mo paspesy ussecrHsl Globigering
ampliapertura Bolli, G. angustiumbilicata Bolli, G ciperoensis
Bolli, G. pseudoedita Subb., Cibicidoides amphysiliensis (Andr.),
Baggatella oltiuscula Subb. mw gp. (Ppysmamn, 1972, Aupgpe-
esa-I'puroposuy, I'pysmamn, 1978).

Heoxopuymo oTMeTuTh, 4TO 110 TOCHegHEM mnpemcraBienmam A, [
I'pysman (1981) Gonpuryio 4acTs YHOMAHYTHIX TOJI[ CJELYeT OTHIE-
HUTH OT OJIMIOIIEHA, TAK KaKk B CPEJHERPOCHEHCKON H CpelHeMeHUIUTOBOI
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(momAmenKoii) cBuTax ycTaHOBIGHA MupoueHoBad Mukpodayma. Ha mam
B3TJIAN TarOoe pelleHile NMeeT CBOU HesACHBIE CTOPOHBL M He MOHeT CHHTAThCH
OKOHYATEIbHEIM.
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