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DINOFLAGELLATES IN THE LOWER PART OF THE BLACK
SHALES FORMATION (EAST CARPATHIANS)!

BY-

EMANUEL ANTONESCU?, GRIGORE ALEXANDRESCU?, MIHAI MICU?

Dinoflagelata. Barremian. Black shales Palynological assemblage. Audia Nappe. Bio-

stratigraphic distribution, Easl Carpathians. Ea:ternal flysch zone. Obcina Feredeului,
Bistrtja Mountains. : :

) ~ Sommaire

Dinoflagellés 4 la partie inférieure de la formation des
Schistes Noirs des Carpathes Orientales. Une association de Dinoflagellés
avec Druggidium deflandrei, Meiourogonyaulax stoveri et Pseudoceralium pelliferum a été mise
en évidence dans les dépéts du complexe a roches sidéritiques’ de la nappe d’Audia (ruisseau
Cor]dteni). Dans 1 unité des plis marginaux (vallée Horélcloara), dans I'horizon schisteux calca-
ire, on a identifié une association de Dinoflagellés avec Prolizosphaeridium parpispinum et
Aptea polymorpha. Les Dinoflageliés confirment l'existence du Barrémien et du Barrémlen
supérieur-Aptien (mféneur?) dans la partie inférieure de la formation des Schistes Noirs des
Carpathes Orientales. :

I. Introduetion

This preliminary paper presents Dinoflagellate assemblages identi-
fied at the lower part of-the Black Shales Formation on two profiles in
the northern and central part of Moldavia (Fig.). Structurally, the inves-
tigated deposits belong to the Audia Nappe and the Marginal Folds Unit,
too. As known, the age of the Black Shales-was very much discussed in
the past; now it is unanimously. accepted that-the deposits belonging to
this facies are generally of Lower Cretaceous age. As these deposits have

.

1 Received May 14 1980 accepted for publication May 14 1980 presented at the Me-
etmg of May 20 1980. Z
. % Institutul de geologie si geofmca Str. Caransebes nr. 1, 78344 Bucuresti, 32.
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been minutely described in several monographs (Cernea, 1952; Fili-
pescuetal,1952;I1ie,1957; Bancild, 1955,1958; Dumitreseu
etal.,,1971;S4dndulescuetal, 1974), we consider it useful to present
a palaeontologic list of the faunas of ammonites, bivalves, ete. disco-
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Samples location in the East Carpathian flysch (according
to the map of the Institute of Geology and Geophysics, scale
: S — 1: 1000000). ‘
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Audia Nappe (Corliteni-Brook) ; 8, sampled profilc in the Marginal
" Folds Unit (Horsicioara Valley).

vered in the Black Shales of the Audia Nappe and the Marginal Folds
Unit (Tab. ). Mention should be made of the fact that as regards the litho-
logic content of the whole area there had been several opinions which ten-
ded to include in the Black Shales the overlying horizon of red and green
clays, too, which however have been definitely considered an independent
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8 E. ANTONESCU et al. 4

lithostratigraphic entity (Dumitrescu, 1952; Béncild, 1955,
1958; Filipescu 1955, 1957; Marinescu, 1962) having different
names from one tectonic unit to another or in different regions.

In the Audia Nappe, the Black Shales have been divided into three
lithologic horizons, which include (from bottom to top) : the lower horizon
with sideritic rocks (Upper Hauterivian-Barremian), the middle horizon
with lydites (Aptian-Middle Albian), and the upper horizon with silici-
fiated glauconitic sandstones (Albian-Lower most Vraconian). The samples
taken for the present paper come exclusively from the lower h01 izon with
sideritic rocks in the Moldova Valley basin.

In the Bistrita Half-Window; the lithologic content of the Black
Shales occurring in the Horaita-Doamna anticline differs from that of the
equivalent deposits in the Audia and Tarciu nappes; for this reason
Biancili (1955) called them the Sirata Beds. Initially divided into two
horizons (schistous horizon and clayey-siliceous horizon), the above-men-
tioned deposits also include, according to Béncild (1958), an equiva-
lent of the variegated shales developed here in a grey facies, different
from the typical one, occurring in the more inner tectonic units. Another
lithostratigraphic subdivision of the Lower Cretaceous in the Bistrita
Half-Window belongs to Mirdutd and Mirdu { & (1964) who separa-
ted. a calcareous-schistous lower horizon, a horizon with siliceous rocks
(lydites), and a horizon of cherty limestones. At the same time the
above-mentioned authors pointed out a horizon of variegated shales assig-
ned to the Upper Cretaceous, overlying the Sdrata Beds (however, they
used the name of Black Shales for it).

Referring to the age of the Black Shales facies in the East Carpat-
hians, mention should be made of the fact that recently attention has been
given to the enrichment of the palaeontologic list of the Black Shales by
the study of new groups of organisms or vegetal remains (spores, pollen,
d1noﬂagellates) well represented in this facies as regards both the number
of the 11%1 dividuals and of the species. B a 1t e § (1965) pointed out elements
of marrhe and continental microflora in the Black Shales in the Bicaz
district. Antonescu et al. (1978) investigated systematically the pas-
sage from the glauconitic sandstones horizon to the variegated shales for-
mation,’ 1dent1fy1n in the last metres at the upper part of the glauconitic
sandstones in the Audla and TFarcidu nappes, the Lower Vraconian (Blan-
cheti zone) on the basis of an assemblage of dinoflagellates with Owoidi-
nium verrucosum verrucosum (Cookson & Eisenack) Davey &
Verdier (1975) and Pseudoceratium dettmannae Cookson &
Hughes (1964) and of the zone of agglutinated microforaminifera with
Pectorecurvoides alternans N oth and Haplophragmoides gzgas minor
Nauss.

Thus the age of the terminal part of the Black Shales Formamon is
proved to be Lowermost Vraconian on the basis of the palaeontologic data.

At the present time researches are being carried out in order to esta-
blish, on the basis of the palynological data, the age of the lower part of
the Black Shales Formation. The present paper presents preliminary
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data on the content in Dinoflagellates (Plates ITI-X) in the deposits of the
horizon with sideritic rocks of the Audia Unit-Corldteni Brook and in those
of the schistous horizon of the Sirata Beds in the Marginal Folds Unit-
Hordicioara Valley, with a view to accumulating data on the age of the
lower part of the Black Shales Formation.

II. Dinoflagellates in the Horizon with Sideritic Rocks of the Audia Unit
. (Corlateni Brook) »

Thé Black ShaiesFormation, between the Suceava and the Moldova
valleys, is more developed participating in the formation of the Audia
Nappe (about 15—16 km. wide).

The general tectonic style of this unit is characterized especially by
the presence of the fault folds (scales).

The Corldteni Brook, left affluent of the Moldova Valley (north of
the town of Cimpulung Moldovenesc), has a profile relatively well exposed
in the Black Shales Formation, in which the three lithostratigraphic hori-
zons above mentioned have been easily recognized.

The lower horizon with sideritic rocks (Upper Hauterivian-Barre-
mian) is made up of a rhythmical alterndtion of pelitic and arenitic rocks,
as well as of sideritic marly-limestones or pelosiderites. The pelitic rocks
oceur as beds with thicknesses of 0.10—2 m, even more, and generally have
a black or grey-black colour depending on the amount of organic matter.
They alternate with centimetric or decimetric sandstones (10-70 cm)
mainly constituted of grains of quartz and feldspars, as well as variable
amounts of lithic fragments (greenshist elements of Dobrogean type,
epi- and mesometamorphites, magmatites with a porphyric structure of
the leucoandesite type, ete.), intraclasts (Grigorescu, Alexan-
drescu, 1975) and micas in smaller amounts. The marly limestones are
0.10-0.50 cm thick and are characteristic of this complex.

‘According to the palaeontological data, both in the Moldova Valley
and in the Covasna region (Filipescu et al., 1952; Filipescu,
Grigorescu, 1966; Alexandrescu, Ion, 1982), it would be-
long to the Upper Hautel ivian-Barremian interval. In the Moldova Valley
basin, the following species of ammonites and bivalves been have found
in this horizon up to now : Silesites cf. vulpes (C o q.), Costidiscus sp. ex gr.
recticostatus d’ O r b., and Inoceramus sp. ex gr. I. neocomiensis d’ O r b.
The first two species mdlcate that the Barremian is included in the lower
horizon with sideritic ro¢ks in the Moldova Valley. Palynological samples
come from the lower horizon of sideritic rocks of the Piriul Morii-Corliteni
fault fold (scale), downstream the confluence of the Corliteni Brook with
its right affluent, on a distance of about 200 m as much as the natural
exposures permitted. Taking into account the more intense degree of
tectonization of this region, it is hard or almost impossible to specify if
we are close to the base of the horizon. It may be ascertained that we are
towards its median part, passing to the upper part.
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Three levels with dinoflagellates have been identified up to now
(P1. IX).

The microflora is very rich in spore pollen and vegetal tissue, the
dinoflagellates being generally subordinate.

In the lower part of the succession, the level 4753/148 A (PL. I), the
dinoflagellate assemblage consists of :

cf. Adnatosphaeridium sp.

Baltisphaeridium sp.

Oribroperidinium orthoceras (Eisenack) Davey, 1969
Ctenidodintum sp.

Cyclonephelium distinctum (Deflandre & Cookson) E it
& Stover, 1978

Dingodinium albertii Sarjeant, 1966

Druggidium deflandrer (Millioud) Habib, 1973
‘Dinoflagellate type C .
Gonyaulacysia cf. cretacea (Neale & Sarjeant) Sarjeant,
1969

Gonyaulacysta sp. B ex Antonescu & Avram, 1980
-Meiourogonyaulax stoveri Millioud, 1969. )
cf. Millioudodinium episomum (Sarjeant in Davey et al,
1966) Stover & Evitt, 1978

cf. Muderongia sp.

Oligosphaeridium complex (White) Davey & Williams
in Davey, Downie, Sarjeant & Williams, 1966
Pseudoceratium pelliferum G o c¢h t,1957 '
Substilisphaera cf. perlucida (Alberti) Jain & Millepied,
1973

Tapeinosphaeridium cf. granulatum IToannides, Stavrinos
&Down1e,1976 :

cf. Tanyosphaeridium sp.

Further upwards in the stratigraphic sequence, in the level 4753/149
A, the dinoflagellate assemblage 1ncludes

Cribroperidinium orthoceras

Cymatiosphaera pachytheca Eisenack, 1957
Druggidium deflandrei

Oligosphaeridium complex
" Spiniferites spp.

The last level 1nvest1ga,ted 4759/150 A, is constituted of :
Baltwphaemdwm sp-

cf. Cleistosphaeridium huguonioti huguonioti (Valensi) Davey,
1970

Cribroperidinium orthoceras

Ctenidodinium sp.

Cyclonephelium distinctum

Druggidium deflandrei

Oligosphaeridium complex
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Pareodinia ceratophora Deflandre, 1947

Spintferites spp.

ct. Tanyosphaeridium sp.

Certain species of the level 4753/148 A reach their optimum quanti-
tative development (acme zone) in the Barremian, such as Dingodinium
albertiv. and Meiourogonyaulax stoveri. Pseudoceratium pelliferum and
Druggidium deflandrer generally do not pass the Upper Barremian
(Davey, Verdier, 1974; Habib;, 1975); in the Svinita zone the
above-mentioned species are found from the Hauterivian up to the Lower
Aptian (Antonescu, Avram, 1980). The presence of the genus
Ctenidodinium could be an argument in favour of the Hauterivian.
Harker and Sarjeant (1975) consider that this genus does not
occur above the Hauterivian ; however, further we shall see that on the
Hordicioara Valley, in the Marginal Folds Unit, Ctenidodinium appears in
the assemblage with Prolizosphaeridium parvispinum and Aptea poly-
morpha, belonging to the Upper Barremian-(Liower?) Aptian. Therefore
it is possible that the palynological assemblage of level 4753/148 A might
belong to the Hauterivian-Barremian (probably to the Barremian), ac-

cording to the species: Druggidium delfandrei, Metourogonyaulaz stovert,
Dingodinium albertii, Subtilisphaera cf. perlucida, Oligosphaeridium com-
plex, Pseudoceratium pelliferum. It is to be mentioned that although
Druggidium deflandrei and Oligosphaeridium complex are index fossils of
a palynological biozone pertaining to the Hauterivian in the Svinita zone
(Antonescu, Avram, 1980); the presence of the species Meiouro-
gonyaulax stoveri and Dingodinium albertii, extremely rare at Svinifa in
the Hauterivian and abundant in the Lower Barremian, makes us to as-
sign this assemblage to the Barremian.

The other younger levels studied, contalnlng Dr uggzdmm deflandrei
~and Ohgosphaemdmm complezx, probably belong to the Barremian, as well.

The presence of the species Druggidium deflandrei, Meiourogonyau-
lax stovert, Pseudoceratium pelliferum, Dingodinium albertii makes it
possible the correlation of the dinoflagellate assemblage in the lower part
of the Black Shales Formation on the Corliteni Brook — deposits of the
sideritic rocks horizon — with the Barremian of the Svinita Formation,
Svinita region-Banat (Antonescu, Avram, 1980).

III. Dinoflagellates in the Caleareous-Schistous Lower Horizon of the
Sarata Beds — the Marginal Folds Unit, Horaicioara Valley

In the Bistrita Half-Window samples have been taken from the
calcareous-schistous lower horizon on the Hordicioara Valley (Pl. II).
Here, the horizon comes into tectonic contact upstream with the Lepsa
Beds belonging to the western limbs of the Horaita-Doamna anticline
and downstream it passes, in reversed succession and in continuity of
sedimentation, to the horizon with lydites of the Sirata Beds.

Lithologically, this lower horizon of the Sdrata Beds, with a thic-
kness of about 90-100 m, consists of a typical flysch alternation made up
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of black shales, grey-blackish marls, sandstones and sandy limestones, as
well as sideritic lens-shaped marly hmestones with characteristic rusty
crusts.

The calcareous sandstones, which form the lower part of the rhythms,
are often microconglomeratic in the base. The graded bedding is obvious;
towards the upper part of the sandstones .there is a gradual passage to
weakly micaceous, fine-grained sandstones. At the lower part, one can
often observe b1og1yphs and mecanoglyphs. The microconglomeratic
varieties of sandstones contain mainly poorly sorted elements of green-
schists as wellas remains of echinoderms, crinoids, briozoa and calcareous
algae, oceurring as a coarse detritus included in a calcite cement. Beside
quartz, which constitutes the main mass of the sandstones; one can also
observe lithic fragments, particularly of greenschist of the Dobrogean
type and quartzites, and remains of intensely dlagemzed organisms, glau-
conite, ete.

The palynological assemblages in the calcareous-schistous horizon
on the Hordicioara Valley are domlnated by spores, pollen and vegetal
remains, the dinoflagellates being less numerous. In the lower part of the
sueeessmn (Pl. X)), level 6323/444 A contains :

cf. Apteodinium sp.

Chlamidophorella ® sp.

COribroperidinium orthoceras

Cyclonephelium distinctum

Dingodinium albertii

Florentinia cf. mantelii (Davey & Williams in Davey
et al,,1966) Davey & Verdier, 1973 '
‘ F?omea amphora Cookson & Eisenack, 1938

Gonya,ulacysm cf. cretacea
Meiourogonyaulaz sp. 1
 Meiourogonyaulax sp. 2
.Odontochitina operculata (O. Wetzel) De fladndre & Co.0k-
son, 1955 :
Oligosphaeridium complex .

Protoellipsoidinium Sp-

Sentusidinium sp.”’ B ex Antonescu & Avram, 1980.
- of. Silicisphaera sp.

Subtilisphaera cf. perlucida

In the stratigraphic succession in Lhe level 6323/504 A, thls assem-

blage also includes :

Aptea polymorpha Eisenack, 1958

Baltisphaeridium sp.

Cometodinium ¥ sp.

Cribroperidinium orthoceras

Cyclonephelium distinctum

Odontochitina operculata



9 DINOFLAGELLATES IN THE BLACK SHALES FORMATION 13

Prolizosphaeridium  parvispinum (Deflandre) Davey,
Downie, Sarjeant & Williams, 1966 (= Prolizosphaeri-
“dium deirense Davey, Downie, Sarjeant & Williams
1966) :
- Spiniferites spp.

Towards the median part of the succession, in the level 6326/009 A,
there occur:

i Baltisphaeridium sp.

Cribroperidinium orthoceras

Cyclonophelium distinctum

Oligosphaeridium complex

Prolizosphaeridium parvispinum

Spiniferites spp. : '

Level 6327/505 A, close to the limit with the deposits of the horizon
with lydites, contains : A

Aptea polymorpha

* Cienidodinium sp.

Cyclonephelium distinctum

Oligosphaeridium complex

Pareodinia ceratophora

Sentusidinium sp. B ex Antonescu & Avram, 1980

Lagenorhytis delicatus (Duxbury) Duxbury, 1979

Spiniferites spp.

The stratigraphic dlstrlbutlon of the dinoflagellates in the level
6323/444 A points out that most of the genera and species appear from
the Lower Cretaceous, e. g. Oligosphaeridium complex — Valancrlman
(Millioud, 1969), while others even from the Jurassic, e. Dmgod@
nium albertii, Pareodinia and Ctenidodinium. Other species found at this
level are more interesting for the age determination of this level, such as
Florentinia mantelli consideredby Davey & Verdier (1976) as occur-
ring in the Barremian. Antonescu and Avram (1980) have
found this species in.the Svinifa Formation (Svinifa zone-Banat), its
first appearance being in the Upper Barremian. Considering also the
presence of the species Odontochitina operculata, which in the Svinita area
appears in the Barremian, the level 6323/444 A belongs to the non-dif-
ferentiated Barremian.

In the level 6325/504 A there occur two species interesting for its
age determination. The first is Prolwosphaemdmm parvispinum, a species
which, although mentioned by certain authors in the Jurassic, in the
Lower Cretaceous is frequently found in the ,Middle Barremian”
(Davey, 1974; Davey, Verdier, 1974) or the Upper Barremian
(the Svinita zone, the terminal part of the biozone with Leptocems and
Holcodwcus Antonescu, Avram, 1980) and is found in different
regions in Europe to the Vraconian (Verdier, 1975). The second spe-
cies is Aptea polymorpha, considered to mark the beginning of the Aptian,
in KEurope belng recorded only from the Aptian (Davey, Verdier,
1974; Verdier, 1975); in other regions of the world it is also found
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in the Albian (Australia, North America; Singh, 1971). Recently,
Aptea polymorpha has been reported from the Barremian in the REast
Atlantic Ocean — DSDP 370 — near the African shore line — the Morocco
Plateau (Williams, 1978). Therefore the microflora of this level can-
not be older than the Upper Barremian with the possibility of passage in
the Aptian, too.

The dinoflagellate assemblage in the other two levels (6326/509 A
and 6327/505 A — Plate X} does not differ qualitatively from that in the
level 6325/504 A, the species Prolizosphaeridium parvispinum and Aptea
polymorpha occurring, as well.

Taking into account the data presented it is possible that the depo-
sits of the calcareous-schistous lower horizon on the Hordicioara Valley
might belong to the Upper Barremian and (Lower ?) Aptian, without any

- specificationin favour of the Upper Barremian or the Aptian. The associa-
tion of the species Prolizosphaeridium parvispinum and Aptea polymorpha
with Odontochitina operculata, Fromea amphora, Dingodinium albertii,
Cyclonephelium distinctum, Subtilisphaera cf. perlucida constitutes an ar-
gument in this sense.

On the basis of the content in dinoflagellates and particularly on
the basis of the species Prolizosphaeridium parvispinum and Aptea poly-
morpha, the palynological assemblage of the calcareous-schistous lower
horizon on the Hordicioara Valley may be correlated with.the palynologi-
cal assemblage of (1) Upper Barremian-Lower Aptian of the Svinita For-
mation (Antonescu, Avram, 1980), (2) Aptian (Bedoulian)
of Gargas and La Bédoule— France (Davey, Verdier, 1974), (3)
Upper Barremian of Angles (M illioud, 1969), (4) ’"Middle Barremian”
and Upper Barremian in the Speeton clays (Davey, 1974), (5) Barre-
mian in the East Atlantic — the Morocco Platean (W illiam s, 1978).

IV. Coneclusions

The following conclusions may be inferred from this paper :

1) The preliminary study of the content in dinoflagellates of the
lower part of the Black Shales Formation in the Audia Nappe and of the
Sdrata Beds in the Marginal Folds Unit, that is the deposits of the lower
horizon with sideritic rocks and of the calcareous-schistous lower horizon,
emphasized an assemblage of dinoflagellates belonging to the Barremian,
the Upper Barremian -(Lower?) Aptian, respectively. This is the first
assemblage of dinoflagellates of this age identified in Black Shales in the
East Carpathians.

2) An assemblage with Druggidium deflandrei, Meiourogonyaulaw
stoveri, Dingodinium albertii, Oligosphaeridium complex and Pseudocera-
tium pelliferum was reported from the horizon with sideritic rocks on the
Corliteni Brook. This microflora might indicate the Hauterivian-Barre-
mian, but the assoeciation of the species Druggidium deflandrei, Meiouro-
gonyaulax stoveri and Dingodinium albertii is an argument in favour of
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-the Barremian. The dinoflagellate assemblage on the Corliteni Brook
may be correlated with the Barremian from the stratotype (Angles;

Millioud, 1969) and the Barremian with ammonites from the Svinita
Formation, the Svinita zone-Banat (Antonescu, Avram, 1980).

3) On the Hordicioara Valley, in the lower part of the Sirata Beds,
the calcareous-schistous lower horizon of the Marginal Folds Unit respee-
tively, the dinoflagellate assemblage is characterized by the species Pro-
lizosphaeridium parvispinum and Aptea polymorpha. The stratigraphic
interval to which this assemblage corresponds is the Upper Barremian-
(Lower?) Aptian, without makmo any specification in favour of one of
these stages. The correlation of the assemblage on the Hordicioara Valley
may be equated with the content in dinoflageuates from : (1) the Upper
Barremian and the Lower Aptian of the Svinita Formation, the Svinifa
zone-Banat (Antonescu, A vram, 1980) ( ) the Aptian (Bedouhan‘?)
of the stratotypes at Gargas and La ‘Bédoule (Davey, Verdier,
1974), (3) the Upper Barremian at Angles (Millioud, 1969), (4) the
»Middle Barremian’ and the Upper Barremian of the Speeton clays
(England ; D a v ey, 1974); (5) the Barremian in the East Atlantic — the
Morocco Plateau (Williams, 1978).

4) Therefore, the dinoflagellates confirm the existence of the Barre-
mian in the lower part of the Black Shales Formation in the East Carpat-
hians and allowed us to observe slight differences concerning the age from
one unit to another. Thus, the Barremian (non-differentiated) was pointed
out in the horizon with sideritic rocks of the Audia Nappe (the Corldteni
Brook), and the non-differentiated Upper Barremian-(Lower?) Aptian
interval in the calcareous-schistous lower horizon of the Marginal Folds
Unit (Hordicioara Valley).
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EXPLANATION OF PLATES
Plate III

Fig. 1, — cf. Millioudodinium episomum (Sarjeantin Davey et al,,1969) Stover &
' Evitt, 1978. Slide 148A/32; 13.5/107.3; 65 u, f. 689. Corliteni Valley, Audia
Nappe.
Fig. 2. — Meiourogonyaulax stoveri Milliou d, 1969. Slide148A/5;9.1/118.3; 103 p, f. 683,
Corldfeni Valley, Audia Nappe.
Fig. 3. — Cribroperidinium orthoceras (Eisenack) Davey, 1969. Slide 444A/6; 5.1/96.5;
130 u, f. 663, Hordicioara Valley, Marginal Folds Unit.

2 — c. 56i



E. ANTONESCU et al. 14

18
Fig. 4, — Gonyaulacysta cf, cretacea (Neale& Sarjeant) Sarjeant, 1969 in Davey,
Downie, Sarjeant & Williams, 1969, Slide 444 Al5; 5/112.9; 48 u, f.
663. Horaicioara Valley, Marginal Folds Unit.
Plate IV
.Fig. 1. — Gonyaulacysta sp. B ex Antoncscu & Avram, 1980. Slide 148 A/5;10.2/
) 108.2; 90 u, f. 682. Corldfeni Valley, Audia Nappe.
Fig. 2. — Meiourogonyaulax sp. 2. Hordicioara Valley, Marginal Folds Unit. Slide 444 A/4;
6/104.3; 93 u, . 663.
Fig. 3. — Meiourogonyaulax sp. 1. Slide 444 Aj22; 1/96; 55 u, f. 662. Hordicioara Valley,
Marginal Folds Unit.
Fig. 4. — Pareodinia ceralophora Deflandre, 1947, Slide 444 Aj6; 13/89.8; 75 u, f. 663.
" Horaicioara Valley, Marginal Folds Unit.
Plate V
Figs. 1,3 — Ctenidodinium sp. Fig. 1, Slide 505 Aj12;16.5/95.5; 98 u, f. 673. Fig. 3, slide
505A[13 ; 21/102; 115 y, f. 672. Hordicioara Valley, Marginal Folds Unit.
Fig. 2. — Lagenorhytis delicatula D uxbury)Duxbury, 1979. Slide 505A/14 ; 15,9/111.6;
85 u, £, 673. Hordicioara Valley, ‘Marginal Folds Unit.
Fig. 4. — Meiourogonyaulax sp. 1. Slide 444A/26; 16/121.6; 80 y, f. 662. Hordicioara Valley,
Marginal Folds Unit. g
Fig. 5. — cf. Apleodinium sp. Slide 444A(1; 17.2/111.6 ; 70 ;.L,f 664. Hordicioara Valley, Mar-
ginal Folds Unit.
Plate VI
Fig. 1. — Aplea polymorpha Eisen ack, 1958, Slide 505A/1; 13.2/113.5; 105 u, f. 673. Ho-
rdicioara Valley, Marginal FFolds Unit.
Fig. 2. — Senfusidinium sp. B ex Antonescu & Avram, 1980. Slide 444A/8; 9.5/120;
88 u, f. 665.
Fig. 3. — Cyclonephelium distinclum (Deflandre & Cookson) Eviti & Stover,
’ 1978. Slide 148A/31; 22/115; 60 u, f. 683.
Fig. 4. — Fromea amphora Cookson & Eisen ack, 1958, Slide 444A/3; 10/117; 80 yu,
f. 664. Hordicioara Valley, Marginal Folds Unit. :
Plate VII
Fig. 1. — Aplea polymorpha Eisen ack, 1958. Slide 505A/2; 14.5/104.5; 103 y, f. 672. Ho-
rdicioara Valley, Marginal Folds Unit.
Fig. 2. — Oligosphaeridium sp. Slide 444A/20; 3.5/121.2; 103 yu, f.- 665. Hordicioara Valley,
Marginal Folds Unit. .
Fig. 3. — Proloellipsoidinium sp. Slide 444A/6 ; 16.3/98.9; 65 u, f. 663, Horiicioara Valley, Mar-
ginal Folds Unit.
Fig. 4. — Oligosphaeridium complex (White) Davey & Williams in Dave Y,

Downie, Sarjeant & Williams, 1966. Slide 444A/3; 15.3/121.2; 95 g, {.
664. Hordicioara Valley, Marginal Folds Unit.
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Plate VIII

Figs. 1, A= Druggidium deflandrei (Milliou d) Habi b 1973. Fig. 1, slide 148A/34;
15.3/116; 35 u, f. 682, Fig. 4, slide 148A/32 23.5/112.6; 35 g, f. 682. Corliteni
Valley, Audia Nappe.

Fig. 2. — Tapeinosphaeridium c¢f. granulalum 1oannides, Stavrinos & Downie,
1976. Slide 148 A/5; 5.2/100.1; 115 u, f. 683. Corliteni Valley, Audia Nappe.

Fig. 3. — Tanyosphaeridium sp. Slide 148A/32;19.8/94.2; 55 u, f. 682, Corliteni Valley,
Audia Nappe.

Fig. 5. — cf. Chlamidophorella sp. Slide 444A 2 ; 10/123.5; 48 p, . 664. Hordicioara Valley,
Marginal Folds Unit.

Fig.-6. — Prolizosphaeridium parvispinum (Deflandre) Davey, Downie, Sarjeant
& Williams, 1966. Slide 504A/5; 15/121.1; 55 p, f. 685. Hordicioara Valley,
Marginal Folds Unit.

f’late X

Fig. 1. — Dingodinium albertii Sarjeant, 1966. Slide 444A/3; 16.2/118.2; 55 u, f. 662.
Hordicioara Valley, Marginal Folds Unit,

Fig. 2. — Pseudoseralium pel.liferum Gocht,1957. Slide 148A/31;23/113.5; 88 pu, f. 682,
Corliteni Valley, Audia Nappe.

Fig. 3. — Odonlochitina operculala (0. Wetzel) Deflandre & Cookson, 1955, Slide
444A/5; 5/112.9; 200 u, f. 655. Horadicioara Valley, Marginal Folds Unit.

Fig. 4. — Druggidium deflandrei (Millioud) Habib, 1973. Slide 148A/6; 13.9/112,2;
35 u, f. 683. Corlafeni Valley, Audia Nappe.

Fig. 5. — Subtilisphaera cf. perlucida (Alberti) Jain & Mil 1 epied, 1973 Slide 444A]
6; .16.5/99.9; 70 u, f. 663. Horiicioara Valley, Marginal Folds Unit.

Fig. 6. — Florentinia cf. manltelli (Davey & WilliamsinDaveyetal, 1966) Davey
& Verdier, 1973. Slide 444A/6; 22/98.5; 100 u., f. 663, Hordicioara Valley, Mar-
ginal Folds Unit, '

Plate X

Fig. 1. — cf. Silieisphaera sp. Slide 444A/22; 29/1062 73 u, 1. 662. Hordicioara Valley,
Marginal Folds Unit.

Fig. 2. — cf. Muderongia sp. Slide 148A/31; 10/1081 158 u, f. 682, Corldteni Valley, Audia
“"Nappe.

Figs 3, 4 — Dinoflagellate type C. Slide 148A/34; 2/102.8 ;25 u, f. 681. Corldfeni Valley,
Audia Nappe.

Fig. 5. — cf. Adnatosphaeridium sp. Slide 148A/32; 21.5/115.1; 115 y, f. 682 Corléteni
Valley, Audia Nappe. .



L

A Institutul Geologic al Romaniei
IGR: 5



PL

E. ANTONESCU et al.

201301430 42
) 2422y 51117900
3 qds sapriajiud

wrjemyesl o
wnipeydsoyade

as wayprierydsolie yo
wisgpyyad W esoonasy

ewyde)esas BypO3.18,

BRQOKT

Xeydwos wnptiaegssobiy

dr sibuaspny 3o

LOWER HORIZON WITH SIDERITIC ROCKS (CORLATENI

Watyosida e popely 12
oA XEIneUoby s nisly)

a8 Ay
R Juy ia g s pshey00lcs, r.

8228)342 Jo 0)5Ha8el02 Hi
(&

fadpueyap wapbing
. 138

L

2'uthy 3 syabes oy

Hsagpe warosby

eaagifiysed esaoysorewhin)

E. ANTONESCU, GR. ALEXANDRESCU, M.MICU

o it

L4
[
L

COLIIOYFLO CIGpIIE01910)—
oronbmy rorwentiny
E | Aoy dsaisiyy o

STRATIGRAPHIC DISTRIBUTION OF DINOFLAGELLATES IN THE

7 wnprsaeyadsyeg

o wnpriaeydsa)eypy o

Y

754,150 4
4 1850404

Sl GEOFIZICA. Darn de seam

Dinoflageilates in the Black Shales Formation

SBUSIPA] Upim\i :

uozuoy w%.of% SYO04 J141JAPIS Y4iM U0ZII0Y JIMOT
e ——— NOILVWHYOI S3TVHS ¥OV 14
NVILidV 1 ~om | N ¥V I W 3 ¥ ¥V 4

S imprim. Atel Inst. Geol. Geof

L. LXVH ISR

a vo

INSTITUTUL DE GECLOGIE




E. ANTONESCU, G6R.ALEXANDRESCU, M. MiCy

- sauaip

L]
g
..A
=
F————ee @
Y
i @
=
E K
= =9 *-8
iy .
Y -
<L
v O
< <
il o p—
R
B = .
< : .
T
o ~ L4
m e
o g d
L. 19
o
o .
Z W
S =
— O .
=a =
28]
o W °
- mw
8 B
0w e .
o, I
H L ]
wm 7y
[n % >
e o
[ o Lt
3 = :
=S
[¥5] i ]
i <L
Q
o4
e’ E
—s

74505

— 537

8p1o71580 5
£saLy0SI1]GnT

qes Sase/Ids
sagpayan Sybyinabey
o PuabydS N

R4 WEMY R BISHIOIUY X3 7
a5 Wwmpsnyas

angifsissed
YAPLIFPYGS X Gy

8IS0 .&.t&h&%&

1708 xenefiobomorsy
83703547 §2
2p$haemehyay

eJoydue w0y
RO Lo BN

HAS3G0P LnipObuL)
UNPIU}S LD
VeV

o8 wnpapia)
- $84AI0Y}IC
WYLDI 30491

¢

0o § whipe o

[

o5 wmypoaig v

m&&ﬁ.&m& o6y

(L]
UOZ10 DYty | UGZHOU JaO] SISKPS S0aIe9[)

§038 ViVHEVE

NVILdV - NYIK344v8 43ddn

s wnprostiyeoisdy |

2I0Yd210195 EjUPOIIEY |

rapdwos wopriarydsobip |

2ds vemshioboinsiay |

05 ¢ Elpas0qdnpnelyy |

e winprsaeqasieg \|

Imprnm Atel. inst Geol. Geat

LX¥I1/ 4

INSTITUTUL DE GEGLOGIE I GEQFIZICA. Dari de seama vol.




]

D. 8. Inst. geol. geofiz. vol. LXVII/4 (1979—1980). Pag. 21—27
4 STRATIGRAFIE

PREZENTA MICROFACIESULUI CU PITHONELLA OVALIS
(KAUFMANN) IN CRETACICUL SUPERIOR DIN BAZINUL
RUSCA MONTANA (CARPATII MERIDIONALI)!

DE

I0OAN 1. BUCUR?, CAROL STRUTINSK]I 2

Upper Cretaceous. Incertae Sedis. Microfacies. Biometry. Morphological characteristics.
Pithonella opalis. South Carpathians. Sedimentary Getic Domain. Rusca Montand Basin,

Abstract

The Presence of the Pithonella ovalis (Kaufmann) Microfa-
cies in the Upper Cretaceous of the Rusca Montani Basin (South
Carpathians). The microfacies with Pithonella ovalis is pointed out in the Upper Creta-
<ceous marly-limestones in the Rusca Montan3 basin within a stratigraphic interval in which
this planktonic microorganism has been identified in several ~zones on the Romanian territory :
Middle-Upper Turonian- ?Coniacian.

Introducere

Cercetdrile intreprinse in cursul anului 1979 pentru efectuarea unor
revizuiri cartografice in bazinul Rusca Montan au avut ca rezultat, prin-
tre altele, identificarea in cadrul formatiunilor Cretacicului- superior din
acest bazin a microfaciesului cu Pithonella ovalis (Kaufmann). In
figura de mai jos este redat un profil prin Cretacicul superior de pe valea
Ruseca (in zona localitdtii Rusca Montand) unde stratele cu Pithonella sint
cel mai bine deschise §i unde acest microorganism planctonic apare in
,,explozie”. ,

1 Predati la 11 februarie 1980, acceptati pentru pubhcare la 3 martie 1980, comunicati
in- sedinta din 7 martie 1980.

2 Universitatea ,,Babes Bolyai’’, catedra de Geologie. Str. M. Kogilniceanu nr. 1, 3400
.Cluj-Napoca.
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Pozitia stratigraficd a stratelor cu P. ovalis de pe valea Rusca este
destul de neclarid din cauza celor doud mari lacune de observatie in cadrul
cirora se situeazii, se pare, limita subunitéfilor stratigrafice separate de
Dinci et al. (1963). Microfaciesul cu P. ovalis apare in marnocalcarele
fin grezoase, cenusii sau cenusiu-violacee, in plici, situate deasupra unui
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nivel tufitic (gresii tufitice §i calcare grezoase cu material tufitic) a cirui
prezentd in bazinul Rusca Montand a fost semnalatd recent (S tru-
tinschi, Bucur, 1982). Exemplare foarte rare de Pithonella apar
deja in matricea gresiilor tufitice. Ele devin mai numeroase in marnocal-
carele cu bioclaste de deasupra care contin, pe lingd fragmente de brio-
zoare §i piese scheletice de echinoderme, forme de Globotruncana gr. lap-
parentt (Brotzen)linneiana (d’0Orb.) precum §i numeroase frag-
mente de alge corallinacee [Paraphyllum amphiroaeforme (Rothp -
let z)]. In partea inferioari a marnocalcarelor fin grezoase in plici, P.
ovalis apare in ,,explozie’’, avind aici un adevdrat rol litogenetic.” -
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Microfaciesul cu P. ovelis a fost semnalat pe teritoriul térii noastre
in numeroase puncte din Carpatii Orientali, zona de vorland (podisul
moldovenesc si platforma moesicd) si in Dobrogea (Micu, 1973; Ale-
xandrescu et al., 1978). Intervalul stratigrafic in care s-a considerat
cd apare P. ovalis in toate aceste zone corespunde Turonian superior-
Coniacianului. Este de remarcat importanta pe care o dau Alexan-
drescusi Brustur (1975) aparifiei in ,,explozie” a acestui microor-
ganism planctonic in cadrul intervalului amintit precum si rolului siu
litogenetic.

In bazinul Rusea Montand (zona Civiran-Maciova) formatiunile
sitnate sub nivelul tufitic din baza microfaciesului cu Pithonella confin o
microfaun#d de virstd turonian inferior-medie: ? Rotalipora gr. turonica
Brotzen,? R. gr. cushmant (M o r.o w), Praeglobotruncana gr. stephani
Gandolfi, H. helvetica (B o111), Hedbergella sp., Anomalina sp., Pse-
udotextulariella sp. In profilul de pe valea Rusca (fig.) microfaciesul cu
Pithonella apare imediat deasupra nivelului tufitic si se situeazd geometric
sub formatiunea de fliy santonian-campaniand (Dinc#, 1977). Prin
urmare putem considera intervalul de aparifie al microfaciesului cu Pitho-
nella de virstd turonian superior- ? coniaciani, in concordantd cu datele de
literaturd referitoare la teritoriul {4rii noastre (Alexandrescu et al.,
1978).

Semnalim de asemenea prezenfa microfaciesului cu P. ovalis intr-o
zoni limitrofd bazinului Rusea Montani, in apropiere de localitatea Ohaba
Mitnic (dealul Migura) in marnocalcare grezoase (pl. I, fig. 1 —2). Mentio-
nidm cd nu am intilnit date de literaturd care si ateste prezenta Cretaci-
cului superior in aceastd zond, iar pe harta la scara 1 :200 000, foaia 25
(Deva), este indicat un Carbonifer superior (conglomerate si gresii) care
corespunde probabil formatiunilor cretacic superioare intilnite de noi.

Citeva consideratii morfologice si hiometrice

Majoritatea exemplarelor de Pithonella ovallts (K aufmann)
intilnite in marnocalcarele Cretacicului superior din bazinul Rusca Mon-
tand se incadreazid morfologic in tipul ,,mormal” (Bonet si Trejo,
1958), prezentind in sectiuni longitudinal-axiale o formi ovald (elipsoi-
dald). In conformitate cu observatiile lui B o ne t (1956) se pot diferentia
doud subtipuri: wnul elipsoidal propriu-zis (pl. II, fig. 3—5; pl. III,
fig. 1, 2, 4 §i 5) i unul elipsoidal alungit (pl. I, fig. 6 ; pl. ITI, fig. 3), in
functie de raportul Ilungime/diametru ecuatorial. Observarea atentd a
formei la numeroase exemplare a dus la concluzia ¢ unii indivizi nu se
incadreazs in .forma elipsoidului de revolufie cu dou# sau trei axe
(Bonet,1956; Bonetsi Trejo,1958),ci prezintd mai mult sau mai
putin o formé de ,,amford”, cu diametrul maxim in treimea superioard
(pl. ITI, fig. 1). =

Structura peretelui este destul de greu de observat in secfiunile sub-
tiri analizate. De reguld, structura fibroasi este estompatd de fenomenele
ulterioare de diagenezi. Peretele este mai bine pdstrat la exemplarele intil-
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nite in esantioanele din zona Ohaba Mitnic (dealul Méagura) (pl. I1I, fig.
1--3). Exemplarele din zona Rusca sint in cea mai mare parte umplute
cu calcit sparitic. In sectiuni axmle, limita de demarcatie a cristalelor spa-
ritice dispuse dinspre pereti inspre zona centrald apare ca un ,»5lit"’ nere-
gulat (pl. II, fig. 6). g

~In general peretele este mérginit la exterior de o pdturd micriticd
subtire (pl. IT, fig. 3—6 ; pl. ITI, fig. 2 —4). Peste aceasta se observi frec-
vent un strat subtire gi neregulat de ciment sparitic (pl. II, fig. 3 —6).
Limita interné a peretelui este mai greu de sesizat cu exceptia exemplare-
lor la care umplutura este de naturd mieritica (pl. I1I, fig. 4) sau la care
peretele este delimitat intern de o péturd micriticd (pl. III, fig. 1—3).

_Observatiile detaliate facute de Banner (1972) au dus la conclu-
zia ¢ peretele testului de P. ovalis este alcituit din pdturi concentrice de
calcit dispuse succesiv dinspre interior spre exterior. La unele dintre exem-
plarele din zona Rusca am putut observa in pori;,lunea externd a testului
dou#-trei paturi concentrice care au suferit 1nsa un proces de micritizare
diagenetica.

Grosimea maximi a peretelui se inregistreazd in zona ecuatoriald
sau in treimea superioard. In porfiunea aborald peretele prezintd o subtiere
evidentd.

Apertura dolioliform& (Bignot §i Lezaud, 1964) s-a pistrat
- ca atare la pufine exemplare (pl. III, fig. 1 —2). Adesea zona aperturald a
fost erodatd, fenomen care s-a mamfestat uneori $i la polul aboral (pl. IT1,
fig. 4). Apertura poate fi observatd doar in sectiuni longitudinal- ax1ale
La unele exemplare este mai net delimitatd de perete (pl. III, fig. 2). La
cele mai multe insd conturul aperturii este estompat prin depunerile
ulterioare de calcit sparitic (pl. I, fig. 3 —5). S-a constatat de reguld un
raport de similitudine intre grosimea maximé a peretelui §i diametrul des-
chiderii orale.

Cu nicoli incrucigati toti indivizii de P. ovalis plezmta cele patru
brate caracteristice ale crucii de extinetie cu pozitie excentrici (pl. IIT,
fig. 5).

Misurdtorile efectuate pe 20 indivizi astfel alegi incit sd cuprlnda
variatiile maxime §i minime de méirime au dat urm#toarele rezultate : lun-
gimea testului = 0,047-0,091 mm ; frecvent 0,060-0,070 mm ; diametrul
ecuatorial = 0,023-0,061 mm ; frecvent 0,030-0,035 mm ; grosimea pere-
telui = 0,0060-0 0080 mm ; dlametrul aperturu = 0,0064-0,0080 mm,
lunglme/dlametru ecuatorlal = 1,340-2,419.

Dimensiunile inregistrate la indivizii din bazinul Rusca Montana
sint apropiate de cele date de Bignot§i Lezaud (1964) si de dimen-
siunile medii date de Bonet (1956) si Bonet siTrejo (1958), inca-
drindu-se foarte bine in limitele de variaie admise de Bonet (1956).

Raportul lungime/diametru ecuatorial prezintd importantd din punct
de vedere al separdrii celor doud subtipuri morfologice amintite. Propu-
nem valoarea 2,00 ca limitd intre subtipul ,,normal”’ (sub aceastd valoare)
$i subtipul alungit (peste aceastd valoare).



5 PITHONELLA OVALIS IN CRETACICUL SUPERIOR DIN BAZINUL RUSCA MONTANA 25

Cu P. ovalis sint asociate numeroase microorganisme caleitice cu
sectiune circulari. O parte dintre acestea, comparabile si ca dimensiuni,
reprezintd probabil secfiuni ecuatoriale prin testuri de Pithonella. O altd
parte poate fi atribuitd la Calcisphaerulla innominata Bonet (pl. II,
fig. 2). In sfirsit, unele dintre ele reprezints specii ale genului Stomiosp-
haera (pl. 111, fig, 6). In afard de calcisfere s-au putut observa foramini-
fere de tipul Globotruncana gr. tricarinata (Quereau), G. gr. linneiana
(d’Orb.), Hedbergella sp. precum si Heteroheliz sp. (pl. I, fig. 4).

Coneluzii

Identificarea microfaciesului ¢u Pithonella ovalis in Cretacicul supe-
rior din bazinul Rusca Montand prezintd importantd din dous punte de
vedere : _ ’

1. Prin aceasta se extinde aria geograficd (cunoscutd) de raspindire
a acestui microfacies pe teritoriul térii noastre.

2. Intervalul stratigrafic in care apare acest microfacies (Turonian
mediu-superior — ? Coniacian) corespunde cu intervalul in care a fost
intilnitd P. ovalis in alte zone din tara noastrd. Astfel se aduce un nou
argument in sprijinul ipotezei avansatd de Alexandrescu et al
(1978) cid pe teritoriul tarii noastre microfaciesul cu Pithonella reprezintd
un reper stratigrafic pentru intervalul Turonian-Coniacian.
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INTREBARI

D.Paraschiv:Dinlucrarea prezentatd se degaji ideca ci intre Turonian $i Senonian
existd continuitate de sedimentare. Tinindu-se seama de datele din literatura de specialitate
(Alexandrescu,lon, Szasz, Comsa, Costeca), doresc unele preciziri suplimentare
in legdturd cu accastd problema.

Rdspuns : Referitor la problema existentei sau nu a unei continuitdfi de sedimentare-
tntre Turonian si Senonian am afirmat prezenta intr-un sector mai vestic (zona Civiran-Maciova)
a Turonianului inferior-mediu sub nivelul tufitic, deasupra caruia aparc'microfaciesul cu Pitho-
nella, si situarea acestuia din urm#, geometrie, sub formatiuneca in facies de flis de virsti santo-
nian-campaniand (D i n c &, 1977). Se subinjeclege deci ci microfacicsul cu Pithonella nu se poate
inscrie decit in intervalul Turonian-Coniacian. Avind insi in vedere lacunele de observatie de
care am amintit i in special aceea de deasupra stratelor cu Pithonella, putem afirma cd acestea
nu reprezintd decit o parte a acestai interval stratigrafic, fird sd ne putem pronunia deocam-
datd care anume, si nici dacd succesiunca turonian-senoniand este completd sau nu. Daca
tinem cont si de faptul ed in bazinul Hajeg au fost semnalate citeva intreruperi in sedimentare
la nivelul Turonian-Coniacianului nu putem exclude posibilitatea ca §i in bazinul Rusca
Montan4 si existe discontinuitate la anumite nivele. Succesiunea de detaliu a formatiunilor cre-
tacic-superioare din bazinul Rusca Montan4 este incd in studiu §1 sperdim ci aceste probleme vor
{i ldmurite pe parcurs. :

LA PRESENCE DU MICROFACIES A PITHONELLA OVALIS
(KAUFMANN) DANS LE CRETACE SUPERIEUR DU BASSIN DE
RUSCA MONTANA (CARPATHES MERIDIONALES)

(Résumé) 4

Le microfaci¢s-4 Pithonella opalis a é1¢ identifié dans les lames minces exécutées sur les
marno-caleaires du Crétacé supérieur (Turonien moyen-supérieur — ? Coniacien) du bassin de
Rusca Montani. Dans la ligure cst présentée une coupe 4 travers ces formations sur la vallée de
Rusca, o les couches a Pilhonella sont le micux ouvertes et ol cc microorganisme planctonique
apparait en ,,explosion’’. Les marno-calcaires & Pithonella ovalis sont placés inimédiatement au-
dessus d’un niveau tuffitique, dont la présence dans le bassin a ¢té récemment signalée. La
microfaune des marno-calcaires situés sous ce niveau et le fait que les couches a Pithonella sont
suivies d’une formation de flysch santono-campanienne indique pour l'intervalle d’apparition
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du microfaciés & Pithonella un 4ge turonien supérieur- ? coniacien, en concordance avec Ies don-
nées de la littérature concernant le territoire de notre pays (Alexandrescu et al., 1978),

Signalons aussi la présence du microfaciés a Pithonella ovalis dans une zone limitrophe au
bassin de Rusca Montand, prés de la localité Ohaba Mitnic (colline Migura), dans des marno-
calcaires gréseux (pl. I, fig. 1—2). Dans cctte zone, on n’a pas signalé jusqu’a présent des for-
mations du Crétacé supérieur.

La présence du microfaciés & P. opalis dans le Crétacé supérieur du bassin de Rusca Mon-
tand est importante de deux points de vue: '

1. De cette maniére, s’élargit ’aire géographique (connue) de répartition de ce micro-
faciés sur le territoire de notre pays.

2. L’intervalle stratigraphique dans lequel apparait ce microfaciés (Turonien moyen-
supérieur— ? Coniacien) eorrespond a lintervalle dans lequel on a_rencontré P. opalis dans
d’autres zones de notre pays. Ainsi, on dispose d’urt nouvel argument a étayer ’hypothése que
sur le territoire de notre pays le microfaciés & Pithonella représente un repére stratigraphique
pour Pintervalle Turonien-Coniacien (Alexandrescu et al., 1978). '

EXPLICATIA PLANSELOR

Planga I ]

Fig. 1—4. — Microfaciesul cu Pithonella opalis (KX aufm anun). Fig. 1—2, Ohaba Mitnic
(dealul Magura), x 110 ; fig. 3, valea Rusca, X 110 fig. 4, valea Rusca ; in asociatie :
Caleisphaerulla innominala Bonet si Heterohelix sp.,, x 290.

Microfaci¢s a Pithonella ovalis (Kaufm ann).

Fig. 1—2, Ohaba Mitnic (colline Migura), x 110; fig. 3, vallée de Rusca, x 110;
fig. 4, vallée de Rusca; en association : Calcisphaerulla innominata Bonet et Hele-
roheliz sp., X 290.

Plansa II

Fig. 1—6. — Pithonella opalis (Kaufmann).
Fig. 1, valea Rusca, x 290 ; fig. 2, valea Rusca; in asociatie : Calcisphaerulla inno-
minala Bonet, X 290; fig. 3—6, valea Rusca, x 530.
Pithonella opalis (K aufmann).
Fig. 1, vallée de Rusca, X 290 ; fig. 2, vallée de Rusca : en association : Calcisphaeru-
lla innominala Bonet, ><290;'fig. 3—6, vallée de Rusca, X 530.

Plansa III

Fig. 1—5. — Pithonella ovalis (Kaufmann).
Fig. 1, Ohaba Mitnic (dealul Mdgura), x 520 ; fig. 2—3, Ohaba Mitnic (dealul Migura),
X 660 ; fig. 4, valea Rusca, x 660; fig. 5, valea Rusca, nicoli 4+, X 660.
Pithonella opalis (K aufm an n). )
Fig. 1, Ohaba Mitnic (colline Migura), X 520; fig. 2—3, Ohaba Mitnic (colline
Méguras; % 660 ; fig. 4, vallé de Rusca, X 600 ; fig. 5, vallée de Rusca, nicols+, X 660.
Fig. 6. — Stomiosphaera sphaerica (K aufm ann), valca Rusca, X660.
Stomiosphaera sphaerica (K aufm ann), vallée de Rusca, X 660.
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4. STRATIGRAFIE

BIOSTRATIGRAPHY OF THE TRIASSIC FORMATIONS
IN THE EAST OF THE PADUREA CRAIULUI MOUNTAINS!
.«  BY "
OVIDIU DRAGASTAN 2, MIRCEA DIACONU ¥, ELENA. POPA 4, RAZVAN DAMIAN?

Triassic. Biostraligraphy. Calcareous algae. Dasycladaceae. Microfaunal . assemblages.
Zonal assemblages. Dolomiltes, Vermiculaled limestones. Helerochronous formations. Apu-
seni Mountains. Bihor Unit, Pddurea Craiului Mounlains,

Sommaire

La b,iostratigraphieAdes formations triasiques de.’est de
PiddureaCraiului. Du point de vue biostratigraphique, la série des dépdts triasiques
situés 2 I’est de Pédurea Craiului revient aux étages Scythien, Anisien, Ladinien et Carnien. Sur
le cristallin de la série de Somes se disposent : 1a formation détritique constituée de trois ter-
mes, conglomérats, grés quartzitiques et roches argileuses schisteuses (Scythien); la formation
des dolomies inférieures (Spathien); la formation des calcaires noirs vermiculés, dans lesquels
on a séparé : la zone A Meandrospira pusilla et Glomospira sinensis, la zone 4 Meandrospira
dingrica et 1a zone 4 Glomospirella deformata, au sein de laquelle apparaissent aussi des associa-
tions d’algues dasycladacées (Physoporella-Oligoporella; Macroporella alpina-Diplopora hexas-
ter; Teutloporella hirsula). 1’age des calcaires noirs vermiculés est Spathien terminal-llyrien
(éventuellement 1a zone d Avisianus) en vertu des zones mentionnées. Les dolomies supérieures
représentent une formation hétérochrone d’4ge anisien supérieur-ladinien et carnien. L.a présence
des dasycladacées ladiniennes dans les dolomies supérieures démontre qu’au moins une partie
de cette formation est équivalente des calcaires de Wetterstein. Les calcaires de Wetterstein
renferment les suivantes zones d’association : Diplopora annulatissima-D. philosophi; Diplo-
pora annulala-D, nodosa; T. herculea, et & la partie terminale Clypeina besici et Poikiloporella
duplicata. Ces zones d’association attestent pour les calcaires de Wetterstein 1’Age anisien
supérieur-carnien. Finalement, on essaie également la réconstitution des domaines de sédimen-
tation au cours dun Trias pour une partie de la plate-forme carbonatéc de Bihor.

1 Received April 26 1979, accepted for publication December 7 1979, presented at the
Meeting of February 29 1980.

2 Universitatea Bucuresti. B-dul. N. Bilcescu nr. 1, 70111 Bucuresti.

8 Intreprinderea geologici de prospecfiuni pentru substanie minerale solide.
Str. Caransebes nr. 1, 78344 Buenresti, 32. .

4 Institutul de geologie si geofizicd.. Str. Caransebes ur. 1, 78344 Bucuresti, 32.
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1. INTRODUCTION

This paper deals with the correlation of the Triassic formations in
the eastern area of the Pddurea Craiului Mts.

Several sections in this region as well as the bore-holes in the Ster-
pinoasa Hill drilled in 1977 supplied new data on the Triassic biostrati-
graphy.

2. FORMER RESEARCHES

Data on the Triassic biostratigraphy in the Pddurea Craiului Mts
are known before the year 1900.

As regards the age of the diverse terms of the Triassic covering the
Bihor-Pidurea Craiului autochthon, estdblished on the basis of the palae-
ontological and lithostratigraphical data, there are several opinions to
which we shall refer further.

The detrital formation at the bage of the Triassic succession was as-
signed to the Wertenian' (Krdutner, 1939), Seisian (Patrulius,
Bleahu, 1967), Seisian and Lower Campilian (Patrulius et al.,
1971; Popa, Dragastan, 1973) terminal Spathian-Lower Anisian
(Antonescu et al., 1976).

The lower dolomltes, considered a member of the Lower Triassic
_ Series” (Hoffmanin Szontagh,1901)were assigned to the Anisian
(Krdutner, 1939). Subsequently, they have been confined, together
with the lower part of the Gutenstein limestones, to the Campilian
(Patrulius, Bleahu, 1967) and later to the Upper Campilian
(Patruliusetal,197l; Patrulius,inIanoviciet al, 1976)
or to the Lower Amsmn (Patrullus, inAntonescu et al 1976)

The Gutenstein-type vermiculated limestones, within which
H o ffm a n pointed out (at Bucea) the species Gervilleia modiolaeformis
Giebel and Myophoria costata Z e n k. before 1900, were confined to
the Ladinian by Krdutner (1939) and then, together with the lower
dolomites, to the Upper Campilian-Anisian (Patrulius, Bleahu,
1967; Istocescu et al., 1968). Later, they have been assigned to the
Upper Campilian-Lower Illyrian (Popa, Dragastan, 1973; Pop a,
1981) on the basis -of algal and foraminiferal assemblages.

In 1971, as a result of the study of a material recorded from the
Lordu vermiculated limestones, appeared the first list drawn up by
Patrulius and Popa containing the following assemblage: Mean-
drospira dinarica, Glomospira sp., Physoporella cf. pauciforata, Physopo-
rella dissita, Oligoporella sp.

The upper dolomites, assigned to the Upper Triagsic (Hoffm a n,
in Szontagh, 1901) and then to the Carnian (Krdutner, 1939),
were subsequently confined to the Ladinian (Patrulius, Bleahu,
1967) and then to the Upper Anisian (Diaconu,Dragastan,1969;
Patruliusetal,1971; Popa, Dragastan, 1973;Ianovici
et al., 1976 ; P o p a, 1981). .
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In the report of Patrulius et al. (1978), in the chapter on ,,the
chronostratigraphic correlation’ (page 99), it is mentioned that the Spat-
hian-Anisian boundary lies within the Werfen formation, not over it,
within the Crisul Repede formation, with the specification that the grit-
ty-conglomeratic member of the Werfen formation belongs to the Spa-
thian, the rest of the sequence, the upper dolomites inclusively, belongs to
the Upper Anisian (it is assumed that at least a part of the upper dolo-
mites corresponds to the Binodosus Zone, sensu stricto, and to the Trino-
dosus Zone, eventually and to the upper part of the Balatonicus Zone,
too).

The Wetterstein-type, reefal, massive limestones, within which
Szontagh (1905) mentioned the presence of Gyroporella, were assigned
to the Norian (Krdéutner, 1939). Later, by correlation with similar
limestones, developed in the Padig-Scérisoara plateau, which include
Daonella tridentina K ittl, D. pichleri Giimbel, D. cf. tirolensis
Mojs. (Bleahu, Dimitrescu, 1957) — species typical of the
Ladinian — the reefal limestones were assigned to the Ladinian, at the
same time being considered the last term of the Triassic in the area of the
Bihor autochthon (Patrulius, Bleahu, 1967).

The Ladinian age of the Wetterstein-type limestones was later con-
firmed by an algal assemblage (Patrulius, Bleahu, 1967;
Istocescu et al, 1968; Diaconu, Dragastan, 1969, 1970;
Popa, Dragastan, 1973) and by the species Encrinus cassianus
Laube (Diaconu, 1970). One should observe that both Diaconu
&Dragastan (1969,1970) and Popa & Dragastan (1973) con-
fined the lower part of the Wetterstein-type limestones in the east of the
Pédurea Craiului Mts to the terminal Anisian on the bagis of an agsemblage
of dasycladacean algae (diplopores and physoporelles).

‘There are also references to the presence of the Carnian at the upper
part of the Wetterstein-type limestones in the Bihor-Piddurea Craiului
autochthon [specimens of Gyroporella ctf. ampleforata (G it m b e 1) mentio-
ned by Diaconu and Dragastan (1969) at the confluence of the
Crigul Repede Valley with the Mirsidul Valley].

In the report Patrulius et al. (1978), the authors assume the
existence of the Carnian at the terminal part of the Wetterstein-type li-
mestones.

3, BIOSTRATIGRAPHY OF THE TRIASSIC DEPOSITS

The sequence of the Triassic deposits has been observed on the fol-
lowing sections : Soimul Valley-Bucea (1), Iadul Valley, at Bulz (2), Iadul
Valley at the confluence with the Crisul Repede Valley (3), the bore-holes
in the Sterpinoasa Hill (4), Lordu area (5), Brétcuta Valley (6), Rujet Hill
. (7) and Glimeia Hill (8).

The following stages have been dlstlngulshed Scythian, Anisian,
Ladinian and Carnian (Fig. 1).
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Seythian

The Scythian stage consists of a sequence of detrital rocks, which
may be distributed to four members: conglomerates, sandstones, argil-
laceous schists and carbonate deposits, represented by dolomites (lower
dolomites) and vermiculated black limestones (Meandrospira pusilla and
Glomospira sinensis Zone).

The first member overlies transgressively and unconformably the
erystalline rocks (the Somes Series) and is represented by conglomeratic
brececias (fanglomerates) and quartzitic conglomerates with. sandstone
intercalations. Developed on reduced thicknesses this member occurs on
the Soimul and Brateuta valleys.

The second member is constituted of grey-yellowish or violaceous,
quartzitic sandstones. The thickness of this member reaches 80-100 m on
the Soimul Valley, 200 m on the Iadul Valley at Bulz, and almost 150 m
in the Britcuta Valley.

' The third member is represented by red, argillaceous schists with
subordinated intercalations of micaceous argillaceous sandstones (60-
100 m thick) (Soimul Valley, Iadul Valley at Bulz, and Britcuta Valley).

Within the intercalations of grey, argillaceous schists of the third
member, Antonescu (Antonescu et al, 1976) pointed out a
spore- pollen agsemblage characteristic of the Trladlspora crassa Zone,
confined by the authors of this paper to th® Upper Spathian ?-Lower
Anisian age. Subsequently, Antonescu (1978) assigned the Triadis-
pora Zone to the Lower Anisian. According to these authors the Lower
Anisian includes the terminal part of the quartzitic sandstones, the last
member (argillo-siltic) of the detrital formation, as well as the lower dolo-
mites. ’

On the basis of the data presented further on we consider the first
member (conglomelatlc) of Lower Scythian age.

The lower dolomites are found on sections in the Soimul Valley
with a thickness of abaut 40 m. In the Tadul Valley, at Bulz, and in the
Britcuta Valley, dolomites appear in alternation with vermiculated black
limestones.

Dolomites, of a grey or pink colour, are bedded and in places are
intercalated with black limestones with pseudomorphs after gypsum crys-
tals or crystal clusters (Baltres, inPatruliusetal, 1978).

Quartzitic sandstones with intercalations of argillaceous schists and
argillo-siltic schists at the upper part of the detrital formation, as well
as the lower dolomites are assigned, in the present paper, to the Upper
Scythian (Spathian).

The vermiculated black limestones, in Gutenstein facies, have thick-
nesses varying from 200 m (Soimul and Iadul valleys, at the confluence
with the Crisul Repede Valley) to 350-400 m (Iadul Valley at Bulz and

3 — c. 568
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Britcuta Valley). Within this calcareous member, tlre following assem-
blage zones have been distinguished on the basis of the microfacies :

— Meandrospira pusilla and Glomospira sinensis Zone;

— Meandrospira dinarica Zone;

— Glomospirella deformata Zone.

Meandrospira pusilla and Glomospira sinensis Zone was assigned
to the Upper Scythian (terminal Spathian) and the other two to the
Anisian (Aegean-Bithynian, Pelsonian and Illyrian) (including also the
Balatonicus, Trinodosus and eventually Avisianus zones).

Meandrospira pusilla and Glomospira sinensis Zone

This zone has been identified in the Soimul Valley at Bucea, and the
Tadul Valley, at Bulz.

In this profile the microfacies sequence is, .as follows: micrites,
stromatolites, micrites with ,,Gervilleia’ modiolaeformis, dolomicrites with
birdseyes, graded bedded pseudolaminitic micrites wﬂ;h detrital supply,
and dolomicrites.

The assemblage is constituted of Aeolisaccus dunningtont, A. tintin-
niformis, Dentalina sp., Glomospira sinensis, Frondicularia woodwardi,
Tolypammina gregaria and Meandrospira pusilla.

] In the Iadul Valley, at the confluence with the Crisul Repede Valley,
only Glomospira sinensts has been found.

The microfacial sequence in this profile is, as follows : dolomicrites,
micrites with remains of lamellibranchs and micrites with convolute
microstructures, micrites with globular gastropods, pelsparites; stroma-
tolites, pelsparites, etc.

The assemblage is represented by Glomospira sinensis, Tolypammina
gregaria and Aeolisaccus tintinniformis. ‘

In the Iadul Valley, at Bulz, the microfacies are represented by
intramicrites, micrites, stromatohtes, micrites, micrites with birdseyes,
micrites with detrital supply and dolomicrites. The assemblage, quite
poor, consists of Tolypammina gregaria, Aeolisaceus tintinniformis, Glo-
mospira sinensis and Meandrospira. pusilla.

In the Britcuta Valley one can observe two stromatolites levels.
The assemblage is constituted of Tolypammina grega,ria,, Aeolisaccus dun-
ningtont and Glomospira sinensis (Fig. 1).

In the Glimeia Hill, the following microfacies are to be observed (111
order of  their successmn) stromatolites, micrites, algalmats, micrites
with detrital supply, micrites, pelsparites, stromatolites, dolomicrites,
pelsparites, micrites with debris of pelecypods (lumachelle) and pelspa-
rites.

The assemblage is represented by Glomos;zma sinengis and Aeolisa-
ceus dunningtoni.

Although there are microfacial variations from one sector to another,
one can observe, at the lower part of the vermiculated black limestones,
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the constant presence of a stromatolitic level, followed by micrites with
fragments of algal stromatolite. This level can be followed from the west,
the Glimeia Hill, up to the east, the Soimul Valley.

Another stromatohtrc level appears only in the western part, in the
Briteuta Valley and the Glimeia Hill.

Meandrospira pusilla and Glomospira sinensis Zone is of Upper
Scythian (terminal Spathian) age.

Anisian

The Anisian stage is represented by the black vermiculated limes-
tones which comprise the Meandrospira dinarica Zone and Glomospirella
deformata Zone, as well as a part of the upper dolomites, overlying the
limestones.

Meandrospira dinarica Zone

Meandrospira dinarica Zone appears in all the areas studied.

In the east, in the Soimul Valley (at Bucea) the microfacial sequence
is : pelsparites, micrites, dolomicrites, micrites with birdseyes, dolomicri-
tes with convolute microstructures, micrites with detrital supply and
Costatoria costata, pelsparites with columnals of crinoids, micrites, pels-
parites, micrites and dolomites with birdseyes and convolute microstruc-
tures. :

The assemblage is represented by Meandrospira dinarica, Aeolisaccus
tintinniformis, Glomospira sinensis (very rarely), Tolypammina gregaria
and Glomospirella triphonensis. Glomospira densa is found at the upper
part of the zone, in the Soimul Valley, at its middle part in the Britcuta
Valley.

Within this zone, one can frequently observe Tolypammina gregaria,
a foraminiferon with an extremely various morphology due to the settle-
ment substratum, which gives rise to small “patch-reefs’.

In the Iadul Valley, at the confluence with the Crisul Repede Valley,
the microfacial sequence is similar, except the basal part which presents
2 micritic level with small, globular gastropods.

The assemblage is represented by Aeolisaccus tintinniformis, Mean-
drospire dinarica and Tolypammina gregaria, the last one occurring spo-
radically in this area.

A special development of the Meandrospira dinarica Zoneis observed
in the Tadul Valley, at Bulz. The microfacies developed on a wide litho-
stratigraphic interval ; their succession is, as follows | pelsparites, micrites
with detrital supply and lamellibranchs with a thin shell, pelsparites,dolo-
micrites, pelsparites with crinoids, binary sequences of pelsparites-micrites
then dolomicrites with birdseyes, pelsparites, micrites and pelsparites in
the upper part of the zone. Two levels of micrites with globular gastro-
pods and convolute microstructures appear towards the upper part of
the zone.
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The assemblage is formed by Aeolisaccus tintinniformis, Meandros-
pira dinarica, Glomospirella triphonensis, G. sp., Tolypammina gregaria,
which reaches the maximum frequency in this zone, and Glomospira defor-
mata found very seldom at the terminal part of the zone.

From the Britcuta Valley to the west a condensation of the micro-
facial terms is observed. Here there is a succession of binary sequences
of pelsparite-micrites. It is to be mentioned the appearance of a level of
pelecypods and of the third level with stromatolites, only in this area.
Dolomicrites with birdseyes and pelsparites with crinoid columnals also
occur towards the upper part of the zone.

The assemblage consists of Meandrospira dinarica, Glomospira
densa, Aeolisaccus tintinniformis and Tolypammina gregaria.

Similar characteristic features are observed in the Glimeia Hill, as
well. . ‘
Meandrospira dinarica Zone is of Lower Anisian (Aegean-Bithynian)
age. This age corresponds to the one assigned by the foraminiferal assem-
blages found in the stratotype zone in the Chios Island and Bithynia re-
gion, correlated with the ammonoidea assemblages by Nicora &
Premoli Silva (1976) and Zaninetti & Dager (1978).

We specify that Costatoria costata species, found in the Upper Scyt-
hian-Lower Anisian interval, occurs at the lower part of the zone.

Glomospirella deformata Zone

Glomospirella deformata Zone occurs at the upper part of the ver-
miculated black limestones. Although clear enough outlined by the fora-
miniferal assemblages, it is better determined, as regards its location and
age, by the assemblages of dasycladacean algae occurring inthis zone
(Pl. I).

* In the Soimul Valley, the microfacies are represented by the follo-
wing sequence : intramicrites, pelsparites, micrites with convolute micro-
structures, dolomicrites with budseves and micrites with columnals of
Dadocrinus.

Glomosplrella deformafa Zone, the whole zone or ounly its upper
part, hag the facies with dasycladacean algae as an equivalent.

Thus, in the Iadul Valley, at the confluence with the Crisul Repede
River, dasycladacean algae are found beside foraminifera (Glomospirella
deformata, Tolypammina gregaria and Aeolisaccus tintinniformis ).

The succession of dasycladacean microflora allowed the separation
of the assemblage zones: Physoporella (P. pauciforata, P. waricans s
Macroporella (M. alpina ) and Teutloporella (T'. hirsuta ).

In the Iadul Valley, at Bulz, the zone with Glomospirella deformata
consists of binary sequences of pelsparite-micrite in alternation with dolo-
micrites. Glomospirella deformata occurred in the mieritic and pelsparitic
levels.

‘Within the upper member of the vermiculated black limestones,
the Lordu Hill is an interesting sector. Here, the binary sequences of pels-
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parite-micrite succeed almost uniformly. The zone with Glomospirella defor-
mate consists of assemblages of dasycladacean algae : Physoporella-Oli-
goporella (P. pauciforata, 0. pilosa, O. pmsca) Diplopora hexaster and
Macroporella alpina (also including the species Phusopmella minutula,
P. sulcata, P. varicans) and Teutloporella with species: T. tabulata, T.
hirsuta, Physoporella pauciforata, P. minutula and P. sulcata.

In the Bratcuta Valley this interval is represented both by forami-
nifera and by dasycladacea.

The pelsparite-micrite binary sequences have a level of micrites and
lamellibranchs in the base and dolomicrites with debris of lamellibranchs
in the median part. The Glomospirella deformata Zone, at the upper part,
also includes the assemblage with Meandrospiranella samueli and the fa-
cies with dasycladacean algae, represented by Physoporella (P. paucifo-
rata, P. minutula, and rarely Teutloporella tabulata ) and Teutloporella
(T. tabulata, T. hirsuta, Physoporella minutula, P. sulcata ).

As within the assemblage with Teutloporella one can also observe
Meandrospiranella samueli, we consider that, in this area, the two assem-
blages (foraminifera- algae) are equlvalents In places Endothyranella
wirzt, Trochammina almialensis and Meandrospiranella samueli occur in
assoclatlon with Glomospirella grandis. Mention should be made of the fact
that in this area the microfloristic succession with Diplopora kiexaster and
Macroporella alpina is lacking. It could be explained either by the morpho-
logy of the algal lagoon (which probably becomes very narrow in this area)
QI{by the existence of an erosional phase.

Considering all the micropalaeontologic assemblages found at the
upper part of the vermiculated black limestones, Glomospirella deformata
Zone and the dasycladacean algae (Assemblage Zones) are of Pelsonian-
Illyrian! age (Balatonicus and Trinodosus zones and eventuallv Avisianus
Zone, t00 ; ; sensw Tozer, 1973).

The presence of Dadocrwus gmmlzs at the uppel part of the interval
of the Glomospirella deformata Zone, in a 2 m thick packet of clayey
carbonate shales (in the right side of the Crisul Repede, downstream Bucea),
is in favour of the above-mentioned age.

: We specify that in the study area, the vermiculated hlack limesto-
nes-include dolomite intercalations, their number varying from one sector
to another. Thus, in the Soimul Valley, at Bucea, there are 7 levels; at
the confluence with the Crisul Repede, at Bulz and in the Britcuta
Valley — 3 levels, and in the Glimeija Hill — 2 levels. These levels are do-
lomitic and include foraminifera, remains of lamellibranchs and crinoids.

The presence of the dolomicritic levels indicate restrictive, episodic
conditions occurring on the Anisian carbonatic platform at different time
intervals [term used by Ian ovici et al. (1976) in ”Geology of the
Apuseni Mountains’’].

In conclusion, the vermiculated black limestones, in Gutenstein
facies, may be assigned (on the basis of the mentioned associations) to
the Upper Scythian (terminal Spathlan) -Illyrian interval (eventually
. the Avisianus Zone, as well).
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The upper dolomites represent grey-whittish or blackish, massive,
in places bedded, deposits with a thickness ranging between 80 400 m.
They are mtensely fissured and in places karstic voids filled with residual
red clay can be observed. Films of iron oxides occur on microfissures.

The petrographic characteristics of dolomites indicate a uniform
mineralogical composition ; dolomite predominates, followed subordina-
tely by caleite.- Insoluble, residual minerals, individualized as a result of
the recrystallization process or accidentally, as inclusions, are also obser-
ved sporadically. The microcrystalline or mesocrystalline, mosaic structu-
res predominate.

In dolomicrites (predominantly algae and foraminifera) organic
remains can be frequently observed.

In the latest works (Diaconu, Dragastan, 1969; Patru-
lius et al., 1971; Popa, Dragastan, 1973; Ianovici et al,
1976) the upper dolomites have been assigned to the Upper Anisian.

The bore-holes drilled by IGPSMS in the Sterpinoasa Hill
(Diaconu, Damian, 1978) supplied new biostratigraphic data which
indicate tha’f in this area, some of the upper dolomites belong to the
Ladinian- Cordevohan interval (Pl. I).

The drillings reached 200 m in the upper dolomites without inter:
cepting the limit with the subjacent vermiculated black limestones.

The interval passed by drillings would correspond to a real thick-
ness of about 180 m and would represent the upper part of the dolomite
pile. .

The drilling data point out that the sequence is, as follows: bet-
ween 1-19 m — dolomicrites with relics of intramicrites and shells of plank-
tonic pelecypods (filaments), micrites with cone-shaped gastropods and
dolosparites ; between 20-39 m — dolosparites with algal laminites and
Tubiphytes obscurus; between 40-59 m — dolosparites with relies of
laminites, pelsparites with Diplopora annulata and Aciculella bacillum
between 60-79 m — dolomicrites with relict intercalations of mierites
with birdseyes and relict pelsparites with Diplopora annulaia, Aciculella
bacillum, Teutloporella herculea and Cayeuxia lemaitrae ; between 80-90 m
— dolosparites followed by a level of algal laminites, pelsparites with
Teutloporella and Tubiphytes obscurus, pelsparites with Diplopora annu-
lata and Trochammina sp.; between 90-119 m — dolosparites; between
120-139 m — dolomicrites and pelsparites with Diplopora annulata, Ma-
croporella beneckei and Physoporella minutula ; between 140-168 m —
dolomicrites with intercalations of dolosparites and Endothyranella wirzi,
Aeolisaccus tintinniformis; between 169 and 200 m — dolosparites with
a level of algal laminites at 169 m deep.

From the above-mentioned succession of dep051ts passed by drillings,
it is concluded that:

— The foraminiferal assemblarge within the interval 140-160 m,
constituted of Endothyranella wirzi, Aeolisaccus tintinniformis, points to
the Upper Anisian age (probably the Reitzi Zone, sensu T o zer, 1978);
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— The Anisian-Ladinian boundary is situated at about 140 m deep ;
the deposits occurring in the interval 1-139 m belong to the Ladinian. The
Ladinian assemblage is represented by dasycladacean algae and foramini-
fera. Among the alcrae Diplopora anwnulata is widespread at the lower palt
of the interval. Besuie it one can also observe Physopm ella minutula, P
suleata and Macroporella benecked.

Diplopora nodosa occurs at the median part of the dolomitic pile
and Teutloporella herculea and Aciculella bacillum at the upper part.
The assemblage with Endothymnella Wwirzs belongs to the Upper
Anisian.

Analysing the data provided by the drlllmgs in the Sterpinoasa Hill,
which prove that a part of the dolomitic sequence belongs to the Ladl-
nian, and considering the other sectors of the Padurea Craiului Mts (Brit-
cuta Valley, Glimeia Hill), where the upper dolomites belong entirely to
the Anisian (being overlain .by Wetterstein-type limestones whose base,
in these profiles, belongs to the Upper Anisian), it may be ascertained
that the upper dolomites are heterochronous. More than that, the Ladi-
nian associations found in dolomites in the Sterpinoasa Hill can be com-
pared with those occurring in the Wetterstein-type limestones ; therefore,
at least a part of the dolomites represent an equlvalent to the Wetterstem
limestones.

In the eastern area (including the Remeti graben), it is also admitted
the presence of the Ladinian at the upper part of the dolomites.

Ladinian

The Ladinian includes a part of the upper dolomites in the eastern
part of the Piddurea Craiului Mts (Sterpinoasa Hill, Lordu-Ponoare and
Remeti graben) and the Wetterstein-type limestones.

The new data mentioned above prove that a part of the upper dolo-
mite sequence in the Sterpinoasa Hill belongs to the Ladinian on a thick-
ness of about 140 m and might possibly reach the Lower Carnian, being
comparable with the Wetterstein dolomites from the West Oa,rpathmns
(Mahel, 1979). '

The Wetterstein-type limestones develop in the Pddurea Craiului
Mts, west of the Loriu-Ponoare alignment. Their thickness is small enough
(as compared with other Alpine-Carpathian regions where it reaches hun-
dreds of metres) reaching 100 m in the Britcuta Valley, 120 m in the
Glimeia Hill and 50-60 m in the Rujet Hill.

In the Britcuta Valley, the microfacies sequence consists of a bi-
nary sequence at the lower part, pelsparite-micrite and then pelsparites.
The dasycladacean algae and the foraminifera recorded from the Wetter-
stein limestones allow the separatlon of several assemblage zones, as fol-
lows :

— Diplopora annulatissima and Endothyranella wirzi;

— Diplopora nodosa and Diplopora annulata ;

— Teutloporella herculea.
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Diplopora annulatissima and Endothyramella wirzi assemblage Zomne

The assemblage with Diplopora annulatissima and Endothyranella
wirzi also includes the species Diplopora annulata, D. philosophi, Teutlo-
porella triassina, Physoporella minutula, Cayeuwia mediteraneea and Diplo-
tremina astrofimbriata of Upper Illyrian (terminal) age.

Diplopora nodosa and D. annulata assemblage Zone

The assemblage with Diplopora nodosa and Diplopora annulate
consists of micrites, pelsparites, a level of stromatolites and then only
pelsparites. This assemblage is represented by Diplopora annulata (maxi-
mum development), Diplopora nodosa, T. ladinica, Physoporella minu-
tula, Macroporella beneckei, Duostomina alta, Diplotremina astrofimbriata
and Endothyranella wirzi (rarely). This asseinblage characterizes the Lower
Ladinijan.

Teutloporella herculea assemblage Zone

The assemblage with Teutloporella herculea is represented by pel-
sparites and contains, beside Teutloporella herculea, Diplopora annulata .
(rarely), Physoporella minutula, Oligoporella chia, Cayéuxia lemaitrae and
Solenopora simionescui. It indicates the Upper Ladinian.

In the Rujet Hill the microfacies are different and appear, as fol-
lows : micrites with birdeeyes, pelsparites, intramierites, pelsparites,
micrites with birdseyes, pelsparites with small-sized, cone-shaped, rarely
. globular gastropods. In this area the assemblages are sumlaa to those in
the Brdtcuta Valley.

The assemblage with szlopom annulatissima and Endothyv anella
wirzs also includes, besides the species Diplopora annulata, Physoporella
minutula, P. sulcata, P. undulata and Diplopora philosophi, as well as the
foraminifera Diplotremina astrofimbriata. This assemb]age is of Upper
Illyrian (terminal) age.

The assemblage with Diplopora nodosa and Diplopora annulata
consists of Griphoporella giuembeli, Aciculella bacillum, Physoporella mi-
nutula, P. sulcata, Cayeuxia lemaitrae and C. mediterraneea.

The assemblage with Teutloporella herculea 'is individualized only
on the basis of the ,,index” species.

The last two assemblages mentioned above are of Ladinian age..

In the Glimeia Hill the microfacies are represented by binary se-
quences of pelsparites and migcrites. At the lower part of the limestones
patch-reefs can be observed.

The succession of the assemblages is similar to those in the seutms
already presented.

The assemblage with Diplopora annulatissima and Endothyranella
wirzi is dominated by Physoporella (P. minutula, P. undulata ), Diplo-
pora (D. philosophi, D. annulata ) and Teutloporella triassina. The fora-
minifera are represented by Diplotremina astrofimbriata.
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The assemblage with Diplopora nodosa and Diplopora ms:mlm‘a is
dominated by Diplopora annulata (maximum frequency), D. nodosa,
Teutloporella (T. ladinica ), Aciculella bacitlum, Macroporelia bcnechea
(rarely) and Cayeuxia mediterrancea. At the lower part of the assemblage
there occur calcareous sponges and problematic organisms (Dictyocoelia
manon, Ladinella porata, Tubiphyies obscurus ).

The. assemblage with Teutloporella herculea consists of Macroporella
beneckei, Acwulella bacillum, Ol@goporella chia, Cayeuxia wmediterancea,
C. lemaitrae and Solenopom simionescui. '

Carnian

At the terminal part of the Wetterstein limestones, in the Mirsid
Valley, it was found the assemblage with Poikiloporella duplicata ® ; beside
it Macroporella beneckei, Oligoporella chia and the foraminifera Trocholing
biconvexa and Glomospirella friedli also occur. The last two species appear
in the Glimeia Hill, too.

The above-mentioned assemblage corresponds to the Lower Carnian
(Cordevolian).

The same age is indicated by the assemblage consisting of Clypeina

besici, fragments “of G yroporella vesiculifera, Cayeuwia alpma, Involuting
eomesozoica, Involutina cf. gaschei praegaschei as well as algal nodules of
Tubiphytes obscurus. This assemblage has been identified at the upper part
of the Wetterstein-type limestones in the Morilor Valley, nearby the Joca-
lity of Pestis. \
: The species Clypeina besici was described by Pan tic (1965, 1972,
1973 1974) from the Carnian of the Outer Dmarlds, where it occurred in
assocmtlon with Poikiloporella duplicata, Physoporella heraki, Trocholina
multispira, T. biconvexra, Glomospirella sp., Involutina sp.

The species C. besici was also found in the shallow calcareous-detrital
Carnian, developed in the north and east of the Yugoslavian territory, in
association with Peikiloporella duplicats, Gyroporella wvesiculifera, Cyano-
phyceae, Solenoporaceae, benthonic foraminifera (Tr ocholma mulmspw‘a,
Involutina eomesozoica, ete.).

Ottt (1972 a, b) mentioned the presence of Poikiloporelle duplicata
and Clypeina cf. besici at the upper part of the Wetterstein limestones in
the East Alps.

In the east of the Pddurea Craiului Mts, the Wetterstein limestones’
are overlain unconformably and transgressively by the Bojurassic gritty-
quartzous series.

4. STRATIGRAPHIC INDEX-SPECIES AND THEIR SIGNIFICANCE

In the study area the lithological units are quite well characterized,
both by isolated species and by microfossil assemblages.

Certain-species of foraminifera and dasycladacean algae can be easily
identified and have a limited vertical extension. The mentioned species
can be used as stratigraphic index-species of correlation between different
sectors.
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Foraminifera — Index-speeies

Among fhe index-species of stratigraphic importance it is to be men-
tioned :

— Meandrospira pusilla, a good indicator for the Lower Triassic
(Upper Scythian). Described by H o in the Middle Triassic (?) in South
China, this species was found again in very many localities in the Meso-
gean, European and Asian domalns In Europe, it was reported from the
eastern part of the Alpine arc, of the Carpathians, the Dinarids, the Bal-
kans, the Helenids, and in the Asian part in Taurus, Iran and North
Pakistan.

The available data indicate that the stratigraphic interval of the
named species is limited to the -Upper Scythian (Spathian) — base of
the Lower Anisian (Aegean) according to Zaninetti, Dager (1978).
In the European areal, Meandrospira pusilla is associated with Meandros-
pira dinarice and develops in the above-mentioned interval.

In the Soimul Valley, at Bucea, Meandrospira pusille occurs in as-
sociation with Glomospira sinensis, pointing to the Upper Scythlan (Spat-
hian).

— Glomospira sinensis is widely developed in the Mesogean, Euro-
pean and Asian domains (the Dinarids, the Carpathians, Silezia, Turkey,
the Caucasus), occurring in the Upper Scythian-Lower Anisian.

Lately, this species has been reported by Michalik,
Jendrejakova, Borza (1979) from the Upper Triassic of the
Tatra formation ; its sizes smaller than the normal one make us to doubt
of this determination.

— The species Meandrospira dinarice, described in previous papers
only in the Pelsonian-Illyrian in the Alps, the Dinarids, and the Carpat-
hians, has recently been reported from the Aegean of the Kocaeli Peninsula
(Turkey) and from the Aegean-Bithynian of the Chios Island (Zani-
netti, Dager, 1978; Nicora, Premoli Silva, 1976).

It imposes the reconsideration of the stratlgraphlc interval as well
as the possibility of the existence of a migration in time of the benthonic
foraminifera in the Anisian platforms, from the eastern provinces of the
Tethys, to the western regions or.to the north (Zaninetti, Dager,
1978).

— Glomospirella deformata indicates the Anisian. It was described
by Salaj from the West Carpathians; then it was reported from the
Carpatho-Balkan area and the Median Prealps. The named species was
also found in the Lower Muschelkalk (in Silezia), considered an equivalent
to the Lower Anisian and the Pelsonian, as well as in the Steinalm limes-
tones in the Alps (Zaninetti, 1969).

The constant appearance of Glomospirella deformata at the upper
part of the vermiculated black limestones, in association with dasyclada-
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cean algae (Physoporella sp., Diplopora hexaster, Macroporelle alpina ),
ma_kg us to consider the Pelsonian-Illyrian the spreading interval of this
species.

— Endothyranella wirzi occurs only in the Middle and Upper
Anisian. It is specific to the Mesogean domain and is frequently reported
from the Alps, the Dinarids, the Carpathians and the Balkans. It has also
been reported from the Lower Anisian in Turkey, where it occurs in asso-
ciation with Meandrospira dinarica, Trochammina almtalensis and Glo-
mospira densa, as well as from the Middle and Upper Anisian in the Me-
dian Prealps, in association with Meandrospira dinarica, Glomospira defor-
mata and Glomospirella triphonensis (Baud et al., 1971, 1974; Z an i-
netti, 1977).

The stratigraphic interval of this species is not well established as,
according to some researchers, it is also found in the Ladinian.

In the Britcuta Valley, Endothyranella wirzi appears in association
with Diplotremina astrofimbriata and Diplopora annulatissima, being situ-
ated in the base of the Wetterstein limestones,. at the terminal part of the
Anigian, and in the Ladinian, in association with Diplopora annulata.

Endothyranella wirzi is also found in the bore-holes in the Sterpi-
noasa Hill, in the upper dolomites in association with Aeolisaccus tin-
tinniformis.

— Glomospirella friedli occurs in the Anisian-Carnian-Norian inter-
val. It has been reported from the Anisian of the West Carpathians, the
Balkans, the Upper Ladinian of Turkey, from the Carnian of the Carpa-
thians and the Dinarids, as well as from the Norian of the Alps (the Dolin
massif).

In the Glimeia Hill, Glomospirella friedli occurs in association with
Trocholina biconvexa, indicating the Carnian.

Foraminifera — Assemblage Species

The assemblage species are quite few. The characteristic feature of
this species is given by the distribution intervals larger than those of the
index-species.

- — Glomospira densa, frequently reported from the Middle and
Upper Anisian, covers the whole Anisian interval. It is sporadically men-
tioned in the Carnian and the N orian. Tts spreading area is Mesogean,
predominantly European and less Asian. '

— Frondicularia woodwardi is a problematic enough species, both
from the systematic and stratigraphic point of view. It was described by
Howechin inthe Lower Carboniferous and later mentioned in the whole
Triassic.



44 O. DRAGASTAN et al. 16

In the Soimul Valley, at Bucea, Frondicularia woodwardi occurs in -
association with Meandrospira pusille and M. dinarica in the Upper
Scythian-Lower Anisian.

— Glomospirella triphonensis is found in the Upper Scythian-Ani-
sian interval and has a Mesogean distribution area. It has been reported
from the Soimul Valley (at Bucea) and the Iadul Valley (at Bulz) only
within the Meandrospira dinarica Zone.

— Aeolisaccus tintinniformis or Harlandie (Borza 1975; Zani-
netti, Dager, 1976) has a very wide spreading interval, from the
Scythian to the Norian, inclusively. Its areal is both Mesogean European
(France, Silezia, the Rigid Median Prealps, the Dolomitic Alps, the Dina-
rids, the Carpathians, the Balkans) and Asian (Turkey, Iran, Central
Burma). ‘

This species occurs frequently in the vermiculated black limestones,
in the Spathian-Anisian.

— Tolypammina gregaria has been described by Wendt from the
Halstatt limestones of the Austrian Carnian as an attached foraminifera
with an agglutinated test and microgranular, recrystallized walls. This
species has also been reported from Muschelkalk of Basse Provence
(France) and the Judicarian Alps (Italy) which, on the basis of the fora-
miniferal assemblage, is the equivalent of the Anisian (Bré6nnimann,
Zaninetti 1972). Tolypammina gregaria also appears in the
Campilian-Anisian in the Carpatho-Balkan region (Pantic, 1974). Its
spreading area is mostly European, with a small penetration in the Asian
zone (Taurus, Turkey)..

.In the Pidurea Craiului Mts Tolypammina gregaria is frequently
found in the terminal Scythian (Spathian) and the Anisian. It ocecurs
more frequently in the Lower Anisian (Meandrospira dinarica Zone), in
the Soimul Valley (Bucea), the Iadul Valley (Bulz), in the Upper
Scythian-Lower Anisian (the Britcuta Valley), as well as in the Pelso-
nian-Lower Illyrian (bhe Iadul Valley at the confluence with the Crisul
Repede).

— Diplotremina astrofimbriata occurs in the Anisian-Carnian. It is
known only from the European areal, in the Middle and Upper Anisian
(the Median Prealps, the Dinarids), as well as in the Upper Ladinian-
Lower Carnian (St. Cassian Beds, the Dolomitic Alps).

In the Britcuta Vallev, the named. species appears in association
with Diplopora annulata in the Wetterstein limestones and in associa-
tion with Diplopora annulatissime in the Rujet and Glimeia Hills. In
the Pddurea Craiului Mts the interval of this species is Upper Anisian*

Ladinian.

— Trocholina biconvewa is to be found in the Upper TLadinian-
Carnian, only in the Mesogean areal.. In the Pidurea Craiului Mts, at
the upper part of the Wetterstein limestones, in association with Poikilo-
porella duplicata, this species is of Carnian age.
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Dasyeladaeeae

The dasycladacean algae may be considered as stratigraphic indica-
tors for certain intervals of the Middle and Upper Triassic their distribu-
tion being determined to a great extent by facies.

One can distinguish assemblage zones constituted of genera inelu-
ding characteristic species.

In the Pddurca Craiului Mty there are two sectors in which stra-
tigraphic considerations may be made on the suceession of the dasyela-
dacean assemblage zones :

— the Iadul Valley sector, at the confluence with the Crisul Repede,
Lorfin and Bratcuta Valley for the Anisian;

— the Britcuta Valley — the Rujet Hill - the Glimeia Hill and
the Sterpinoasa Hill bore-holes sector, for the upper dolomite succession
and the Wetterstein limestones.

The stccession of the dasyecladacean algae can be followed at the
upper part of the vermiculated black limestones. Considering the bio-
chronological scale carried out by O tt (1972 a, b) for the Middle and
Upper Triassic in the Alps area one can observe a correspondence bet-
ween the scale established by the mentioned author and the miecrofloral
succession in the Pddurea Craiului Mts.

The dasycladacean algae are spread in the Pelsonian-Illyrian inter-
val (Balatonicus-Trinodosus zones and eventually Avisianus Zone).

Within the above-mentioned interval the dasycladacean assemblage
zone succession is, as follows:

— In the base, the assemblage with Physoporella (Iadul Valley, at
the confluence with the Crisul Repede, the Britcuta Valley), or in associa-
tion with Physoporella-Oligoporella {Lordu).

The assemblage with Physoporella consists of Physoporella paucifo-
rata (predominantly), P. varicans and P. minutule and only sporadically
Teutloporella tabulata. Physoporellas have two-branched (Physoporella
varicans, P. minutula ) and one-branched verticils (Physoporella pauci-
forata ), the latter frequently found.

— The assemblage with Physoporella-Oligoporella is representecd
by one-branched (Physoporella pauciforata ) and two-branched (Physo-’
porella minutula ) verticil species as well as the Oligoporellas of the two-
branched ,,pilosa’-type and of the one-branched ,prisca’-type. Within
the named assemblage Physoporella pavciforata and Oligoporella pilosa
predominate.

— The assemblage with Diplopora hexaster and Macroporella alpina
(Iadul Valley, at the confluence with the Crisul Repede; Lordu). In the
- Britcuta Valley this assemblage is lacking. Mention should be made of
the fact that the two above-mentioned species do neot co-exist in all sec-
tors.
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— Macroporella alpina only, is found in the Iadul Valley, at the
confluence with the Crisul Repede. In the Lordu Hill it occurs beside
Diplopora hexaster and Physoporella ( Physoporella minutula, P. varicans,
P. sulcata ). Oligoporellas and Physoporella pauciforate are lacking.

— At the upper part one can observe the assemblage with Teutlo-
porella an assemblage with stratigraphic interference with the assemblage
already mentioned. This fact is rendered evident by the association of the
species Teutloporella hirsuta with Macroporella alpina (Iadul Valley, con-
fluence with the Crizul Repede), and of the species Teutloporella hirsuta,
T. tabulata with Diplopora hexaster and Macroporella alpina (Lordu).
Teulloporella tabulata occurs only in the Britcuta Valley.

The position of the dasycladacean facies at the terminal part of the
vermiculated black limestones makes it difficult to determine the strati-
graphic intervals of the mentioned species as this evolution is interrupted
by the upper dolomites. In this case the succession of the dasycladacean
-algae cannot be followed entirely due to the upper dolomitic member.

According to O tt’s scheme, the succession of the dasycladacean
assemblages belongs to the Pelsonian-Illyrian. The mentioned assembla-
ges can be correlated totally or partly with the interval of the Glomos-
pirélla deformata Zone.

The Wetterstein limestones have the following suecession of the as-
semblage zones :

— The assemblage with Diplopora annulatissima, occurring in the
Britcuta Valley, Rujet Hill, Glimeia Hill. D. annulatissitha is found in
association with D. philosophi and D. annulate (Glimeia and Rujet hills)
or only with D. annulate (Britcuta Valley). Besides Diploporas, in the
Rujet Hill there also occur Physoporella sulcata, P. undulata (one-branched
verticil species) and P. minutule (two-branched verticil). In the Glimeia
Hill the assemblage is similar, except P. sulcate which is lacking.

The age of the above-mentioned assemblage, which besides Diplo-
pora annulatissima and D. philosophi also includes one-and two-bran-
ched verticil Physoporellas, is Upper Anisian (terminal).

Diaconuand Dragastan (1969, 1970) assigned this age for
the Wetterstein limestones on the basis of a dasycladacean assemblage
in which the species has not the stratigraphic interval clearly defined. The
ideas mentioned in 1969 correspond to the more recent data (O t t, 1972 b;
Zankl, 1969) according to which in the type region the Wetterstein
limestones are to be found up to the Avisianus Zone at the lower part and
the Lower Carnian (Cordevolian) at the upper part.

- The presence of the small-sized, one- and two-branched per verticil
‘Physoporellas associated with Diplopora annulatissima and D. annulata
was pointed out for the first time by Diaconu and Dragastan
(1969) in the Glimeia area. Later, Z o rn (1971) showed that Diplopora
annulata occurs in association with Physoporella minutule even under the
Avisianus Zone. Diplopora annulata was found in association with Physo-
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porella pauciforata, P. prealpina, Teutloporella triassina in the Upper
Anisian-Lower Ladinian. In the bore-holes in the Sterpinoasa Hill, D.
annulata appears beside Macroporella benecker and Physopm ella mmutula,
the assemblage being confined to the Ladinian.

The Ladlnnn Lower Carnian interval inecludes :

— The assemblage with Diplopora annulata and D. nodosa, which
occurs in all the sectors studied. Within this assemblage Diplopora annu-
lata reaches the maximum frequency ; it is found in association with .D.
nodosa, Physoporella minutula and Macroporella beneckei (Britcuta
Valley). In the Rujet Hill, D. annulata and D. nodosa predominate ; they
are found in association with Griphoporella guembeli and Aciculella bacil-
lum. Physoporella minutule is lacking. A similar assemblage is found in
the Glimeia Hill ; it also includes Teutloporella ladinica, Aciculella bacillum
and Macroporella beneckei.

— The assemblage with Teutloporella herculea occupies an upper
segment in the Wetterstein limestones. In the Rujet Hill it occurs solita-
rily. In the Britcuta Valley the named species is found in association with
Diplopora annulata, Physoporella minutula and Oligoporella chia, and in
the Glimeia Hill only with Aciculella bacillum and Macroporella beneckei.

— The assemblage with Poikiloporella duplicata is to be found at
the terminal part of the Wetterstein limestones, at the confluence of the
Crisul Repede Valley with the Mirsidul Valley. Beside the above-mentio-
ned species one can also observe Oligoporella chia, cyanophyceae and fora-
minifera (Glomospirella friedli and Trocholina biconvexa ).

— The assemblage with Clypeina besici was identified in the Morilor
Valley (Pestis).

From the presentation of the dasycladacean assemblages several
conclusions may be drawn :

a) The Physoporellas oceur first in this succession, alone or in agso-
ciation with Oligoporella. When alone, they are represented by types with
one-and two-branched verticils. Physoporella pauciforata is one of the pre-
vailing species. When together with Oligoporelas, the Physoporelas are
one-branched (Physoporella pauciforata ) and the Oligoporelas are one-
and two-branched verticils (Oligoporella pilosa and O. prisca ).

In the Pddurea Craiului, the assemblage with Physoporella or Phy-
soporella-Oligoporella is of Pelsonian age. The species Physoporella minu-
tule has a wide stratigraphic interval (Pelsonian-Illyrian and Ladinian).

Species Physoporella minutula (two-branched), P. suleata and P.
undulata (one-branched) occur beside Diplopora annulatissima and D.
philosopht in the Upper Illyrian.

As compared to Ott’s scheme, the Physoporellas with one- and
two-branched verticils have a wide stratigraphic interval, reaching the
Ladinian.

b) Macroporella alpina can be associated with Diplopora hexaster
and Physoporella minutula, P. sulcata’ and P varicans, but it does not
exceed the Lower Illyrian.
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¢) The Teutloporelas (Teutloporella hirsuta and T. tabulata ) are
large-sized species, in places associated with Maeroporella alpina, which
does not exceed, at least in the Pddurea Craiului Mts, the Lower Illyrian.

d ) Diplopora annulatissima can be associated only with D. philo-
sophi or D. annulata, in the base of the Wetterstein limestones, indicating
the Upper Illyrian. In places it is found in assoeciation with the one-bran-
ched and two-branched Physoporelas.

e ) Diplopora annulata is frequently found in the Ladinian; it does
not exceed this stage. In the Tadinian one ean observe two maximums
of frequency of this species. Diplopora annulate oceurs quite frequently
in association with Diplopora nodosa, T. ladinica, Macroporella beneclkei,
Aciculella bacillum and the group Physoporella suleata-minutula.

) Diplopora nodosa is a typical Ladinian species located at the me-
dian part of the Wetterstein limestones.

g) Teutloporella herculea is associated with Diplopora annulate. In
the P'ZLdu.rezL Crainlui Mts its evolution interval is gsituated in the middle
and upper part of the Wetterstein limestones, in places reaching the Lower
Carnian. 7. herculea also occurs in association with Physoporella minutula
and Oligoporella chia, which seems to belong to the genus Physoporella,
being very close to the species P. sulcata found in the Ladinian.

h ) Potkiloporella duplicata, a species very rarely found in the Pi-
durea Craiului area, occurs in the Lower Carnian. :

1) Clypeina besici, occurring in association with Gyroporella vesicu-
lifera and Involutinas at the upper part of the Wetterstein limestones,
points to the Lower Carnian, too.

The data presented here indicate that the Wetterstein hmegtoueq
are of Upper Illyrian-Lower Carnian age.

It is worth mentioning the presence, within the Wetterstein limes-
tones, of the species Diplopora tubispora, associated with Diplopora nodosa
and Tubiphytes obscurus in the Glimeia Hill. The species considered by
Diaconuand Dragastan (1969) as Diplopora cf. phanerospora is
in fact Heteroporella ~(m/plz occurrlng in association with Cayewwia medite-
rraneea. These two species had been first desceribed by O t t (1967) from the
Dachstein limestones of Norian-Rhaetian age, as well as from the Norian
of the West Carpathians (Bystricky, 1968).

Maerofauna

The macrofauna, poorly represented in the Pddurea Craiului area,
comes from the vermiculated black limestones and the Wetterstein li-
mestones. .

In the vermiculated black limestones one can observe Gervilela
modioliaeformis, a species known from the Upper Scythian (the Dinarids,
the West Carpathians) as well as from the Campil schists.

— Costatoria costata is reported from the Campil schists (the Alps,
the Dinarids, the West Carpathians) ; it is also found in the Lower Anisian
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of the Austrian Alps and in Persani, in association with Beneckeia tenuis
(Gridinaru, innDragastan, Griddinaru, 1977).

— Dadoerinus gracilis is found mostly in the Anisian. The species
reported from the Lower Anisian of the Median and East Alps has been
subsequently found at different intervals in the Anisian (T ollm a nn,
Tollmann, 1967). :

The reefal fauna of the Wetterstein limestones also includes the cal-
careolls sponge Dictyocoelia manon occurring in the Wetterstein limestones
in the Alps and the St. Cassian Beds in the South Alps, in the Ladinian-
(‘arnian.

Incertae Sedis

Ladinella porata, occurring in association with Diplotremina astrofim-
briata in the Wetterstein limestones, belongs to the Lower Ladinian.
First reported fromy Dobratsch limestones (Ladinian), the Dachstein
Nappe, it was later found in the Carnian, too.

5. CONSIDERATIONS ON THE SEDIMENTARY ENVIRONMENTS

The configuration of the sedimentary basin as well as the position
of the deposits, mostly carbonate, within the palaeogeographic backgro-
und of the Triassic sea, point out several elements characteristic of the
Bihor carbonate platform facies (Patrulius, in Ianovici et al,
1976).

The sedimentation of the Triassic deposits took place on a tidal-
flat platform, extended on tens of kilometers, with thicknesses up to
1000 m. Mention should be made of the fact that the detrital formation
was formed in a wide area in the Padurea Craiului Mts, from Bucea up
to Oradea, during the Scythian. The marine transgression started in the
Upper Scythian (terminal Spathian) and continued in the Anisian-Ladi-
nian-Carnian with a carbonated sedimentation, in a subsident basin with
a various morphology. The supra- and intertidal-subtidal domains of the
basin were outlined, the latter widely developed as areal. The intertidal
domain had lagoons and patch-reefs. Calcareous sponge reefs were formed
in the subtidal (basinal) domain.

The areal spreading of the sedimentary facies led to the recognition
of the following domains : continental, supratidal, intertidal and subtidal
(inner basinal) (Pl. I1I).

— The continental domain was widely developed and corresponded
to the Proterozoic crystalline schists of the Somes Series and to the detri-
tal formation belonging to the Lower Scythian.

The morphology ot the continental domain occurred as a flat plain,
with uneveness weak depression to which, besides the fluviatile sedimen-
tation (Baltres, in Patrulius et al.,, 1978) typical of the named
domain, the eclian sedimentation probably contributed, as well.

4 — c. 568
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The coarse-grained detrital sediments, poorly graded pebbles and
detritus, occurring in the base of the series, indicate a fluviatile origin
Such accumulations, with reduced thicknesses, are to be found in the
Soimul and Britcuta valleys. The quartzitic sandstones, in alternation
with clayey siltites, point to a mixed material,with wide granulometric
variations, of the fluviatile sands and sandy mud type. Sandstones have
crossed structures as a result of the fluviatile transport action (Soimul and
Briteuta valleys). As it is a region with a warm climate, therefore with an
intense evaporation and active atmospheric circulation, it is possible that
eolian sediments might have been formed on the basis of the sandy and
clayey particles carried by fluviatile currents. However, the eolian sedi-
mentation was recognized in the Lower Triassic series in the Alps as well
as in the Buntsandstein facies.

The mudy-sandy material, carried by water courses had been qui-
ckly deposited, forming the clayey siltites of a red and grey-greenish
colour, the latter rich in spore-pollen (A ntonescu,in Antonescu
et al., 1976).

The detrital formation dep0s1ted in the Scythxan points to semi-
arid, continental warm climate conditions.

— The supratidal domain corresponds tothedeposmon
of the lower dolomites and of the lower part of the vermiculated black
limestones. A mostly emerged domain, it was 1nterm1ttently flooded by
water as waves or storms near the coast.

The deposition of the lower dolomites on the tidal platform, with
an almost flat bottom spread with small depressions, was due to the water
flows on the *’coastal plain”, by the filling of the depression with brackish
water. The stagnation of water in such depression favoured the salt con-
centration due to the intense evaporation process determining the subse-
quent formation of the dolomite. The presence of the birdseyes structures
in dolomites is a further argument of their deposition in the supratidal
- domain of the platform, therefore being 1nterm1ttent1y subjected tothe
subaerial exposure.

In the depression areas nearby the shore line including Mg salts due
to the capilar concentrations, these salts were deposited at surface as dolo-
mitic crusts.

The lower dolomites have not bioturbation structures; the salt
concentration prevents the development of the organisms.

The lower dolomites acting as ’ridge” within the platform were
moulded, at the exterior, by a stromatolite level. These stromatolites are
formed of slightly waved, flat laminas.

The sea influence is already felt in the whole supratidal platform
areal, where to the west the ’course’” of certain channels was outlined,
alono which the erosion of the poorly consolidated sedlments depostced
as dolomltlc and oosparitic intraclasts took place.

The birdseyes structures in the lower dolomites as well as those
found at the lower part of the vermiculated black limestones point to su-

s
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pratidal conditions for the mentioned formations (Shinn et al., 1965).
On the other hand, the deposition of the pelecypods- bearing mlcrltes, the
foraminifera- bearlng micrites and pelsparites (Glomospira sinensis, Mean-
drospira pusilla ) indicate quiet environments in certain shallow areas
nearby the shoreline.

Unlike it, in the western part of the platform there were possibilities
to keep water a long time. Here, besides foraminifera and pelecypods-
bearing micrites, pelsparites with Tolypammina are also found, indicating
agitated episodic periods. Tolypammina occurs under various morphology
due to the life attached to the substratum and the association with blue-
green algae. The assemblage of foraminifera-blue-green algae gave rise,
by vertical growth, to reef-like miniatural structures. The substratum is
represented, in this case, either by a hardened bottom or a small erosional
surface where the foraminifera form layer-crusts. These miniatural ,,reefs”

have, at irregular intervals, fine-limonitic crusts. The presence of these .

‘reefs in dolomites and in pelsparites (only in the western part of the area
— Briteuta Valley, Glimeia Hill) is connected with the morphology of the
platform bottom, which has slight unevenness, with enough areas (ridges,
small isles) temporarily exposed subaerially and depression areas invaded
by water as waves or storms.

The settlement and growing of the stromatolites with flat morpho-
logy indicate the existence of ridges raised on the bottom of the basin.
The stromatolitic structures occur in association with Aeolisaccus, a genus
with wide possibilities of adaptation to different salinity.

— The black vermiculated limestones and a part of the upper
dolomites correspond to the intertidal domain. The uplift
shelf which constituted the margin of the supratidal domain was
moulded by oolitic, sandy deposits with crinoidal detritus.

In the eastern part, a more obvious tidal channel functioned. Erosi-
onal channels have been pointed out by Baltres (in Patrulius
et al.,, 1978). The tidal currents frequently transported to the interior
mtraclasts with a diameter of 5 mm to 1 cm (pelloids, dolom1cr1tes, pels-
parites with fragments of pelecypods, crinoids).

The presence of the convolute microstructures on the traject of the
channels indicates the erosional action. The sediments, usually muddy
and muddy-sandy, occupy different areas within the mentioned domain;
micrites and pelsparites occupy areas almost equal.

In the above-mentioned areas there were conditions favourable for
the development of the foraminifera (Meandrospira dinarica, Glomospira
densa, Qlomospirella triphonensis ), the globular, small gastropods and the
thin-shelled pelecypods. The tidal channel in the Brétcuja Valley trans-
ported intraclasts, micrites, fragments of crinoids and oncoides from the -
external part of the platform. Mention should be made of the presence of
Tolypammina in pelsparites and dolomicrites, which formed structures
similar to the reefs in the eastern part, settled on raised and flat bottoms.
The marine influences become meore and more stressed. The bottom of the
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platform sank gradually and the sediments of the vermiculated black
limestones were deposited and several shallow lagoons with different
positions in the platform area were functionally.

In this area, in pelsparites one can frequently observe foramlnlfem
(Glomospirella deformata ) and in micrités cone-shaped or globular small
gastropods.

Pelsparites with columnals of Dadoerinus are also quite frequently.
found and represented sediments formed in the transitional zone between
intertidal and subtidal domains. ‘

The lagoons were located on the present alignment, among the Iadul
Valley, Loriu, Britcuta Valley and Glimeia H1H ‘The Wlde development
of these lagoons corresponds to the Lorfu-Britcuta areal. In the mentio-
ned lagoons, shallow and still waters there oceurs a microflora consisting
of dasycladacean and blue-green algae (Tubiphytes and Cayeuwia ).

The distribution of the dasycladaceae in these lagoons allowed the
separation of zonate successions occupied by certain generic assemblages.
The named zonate succession of dasycladaceae can be followed both from
N to S and from W to E.

Thus, from N to S the dasycladacean assemblages have a little asym-
metrical zonate disposition. On the southern slope and in the central
zone of the lagoon, without reaching the northern slope of the lagoon,
one can observe algal assemblages with Physoporella-Oligoporella corres-
ponding to its early phase of development in lagoon. Diplopora hexaster
and Macroporella alpina, as well as nodules of Tubiphytes and Cayeuxia
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Fig. 2. — Distribution of Dasycladacean assemblages in the Anisian lagoon.
1, Oligoporella; 2, Physoporella; 3, Tubiphytes; 4, Teutloporella (labulata, hzrs‘u[a) 5, Diplo-
pora hexaster; 6, Macroporella alpina.

developed in the intermediary phase of the lagoon. In the central part
and on the northern slope of the lagoon there occur assemblages of Teutlo-
porella, Tubiphytes and Cayeuxia, corresponding to the final phase.
From W to E, it is observed an ununiform development of the lago-
ons as coneerns the size and the spreading of the dasycladacean algae cor-
responding to the three evolution phases of the lagoon (Fig. 2).
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Mention should be made of the fact that these lagoons with clear
waters and slowly sedimentation are shallow and this characteristic allo-
wed the development of the dasycladacean algae.

The upper dolomites were formed in intertidal to subtidal condi-
tions.

Initially, dolomites were formed on the basis of the organogenous

calcareous muds with dasycladacean algae, fora,mlmfera, pelecypods, and
gastropods. The presence of Endoth; yranella wirzi, Aeolisaccus tintini form.is
in these dolomites indicates, for the dolomitic facies, initially aerated con-
ditions with normal salinity water. The species Endothyranella wirzi is
specific to the outer intertidal domain of the platform nearby the reefs.

The upper dolomites also included subtidal - stromatolitic levels
with flat laminas.

The presence of crinoids in dolomites, sometimes well-preserved,
other times as relics, indicates a subsequent dolomitisation process of the
organogenous calcareous muds or muddy sands in the subtidal conditions.

In the Ladinian, the upper dolomites and the Wetterstein limesto-
nes occurred in a large lagoon.

The upper dolomites in the eastern part of the areal (Sterpinoasa)
include pelsparite intercalations with dasycladacean algae and stromato- -
lites levels. In this sector the stromatolites formed three levels.

The presence of the species Diplopora annulate is an argument in
favour of the existence of the initially aerated environments, Wlth clear
waters and normal salinity.

() (o (508 3« (B35 (306 7 (28 (I8

Fig. 3. — Distribution of Dasycladacean assemblages in the Ladinian-Carnian lagoon.
1, Diplopora annulata; 2, Diplopora philosophi; 3, Diplopora annulatissima ; 4, Poikiloporella
duplicata ; 5, Teutloporella herculea; 6, Diplopore nodosc; 7, stromatolitc; 8, patch-reef; 9,
g algal ridge.

In the Glimeia-Britcuta sector, the distribution of the da,syelada-
cean assemblages in the lagoon is dlSCOIltlIlU.OU.S by lateral passings and
interfingers between various assemblages from S to N (Fig. 3).

The assemblages with Diplopora annulatissima and D. philosophi
or D. annulata and D. philosophi as well as those with Diplopora annulata
occupied the southern slope and the central part of the lagoon, correspon-
ding to its early evolution phase. In the intermediary phase of thelagoon
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the assemblages with Diplopora nodosa and T'. herculea occupied the whole
areal of the lagoon. The assemblages with Poikiloporella duplicata and
Clypeina besici (Fig. 3) developed sporadically in the final phase of the
lagoon.

The patch-reefs structures were situated on the inner-slope of the
lagoon. The reefs were built by sphinctozoa (Colospongia and Dictyocoe-
lia ), by Ladinella porata and particularly by nodules of Tubiphytes obs-
CUTUS.

As compared to the Alpine cyclic sedimentation presented by
Ot t (1972 a) for the lagoon of the Wetterstein limestones there are seve-
ral differences as regards the distribution of the algal assemblages and
especially of the Teutloporella herculea assemblages, which occupied, in
the Pddurea Craiului Mts, an upper segment in the stratigraphic succe-
ssion, as compared to the disposition of the same species in the Alpine
lagoon,

By the microfacies and assemblage zones, the Triassic sequences of
the Padurea Craiului Mts presented several resemblances with the North
Calcareous Alps (Ot t, 1968, 1972) and the West Carpathians (Misik,
1970,1977). ' :

5 (= Gyroporella cf. ampleforata in M, Diaconu and O. Dragastan, 1969).
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EXPLANATION OF PLATES
Plate 111

Fig. 1. — Meandrospira pusilla (H o) and fragments of crh:oids. Iadul Valley-Bulz.

Figs. 2—5. — Glomospira sinensis H o and Tolypammina gregariac W e n d t. Figs. 2—3, $oi-
mul Valley-Bucea, Fig. 4, Bratcufa Valley, Fig. 5, Iadul Valley—Bulz.'

Fig. 6. — Tolypammina gregariac W en dt. Britcuta Valley. Vermiculated black limestones,
Meandrospira pusilla and Glomospira sinensis zones. x 60.

Plate IV

Figs; 1—2. — Meandrospira dinarica Kochansky —Devidé & Pauntic, Fig. 1,
-Tadul Valley-Bulz, Fig. 2, Britcufa Valley.

Fig. 3. — Glomospira densa (P antic). Soiinul Valley-Bucea.

Figs. 4—5. — Glomospirella {riphonensis Baud, Zaninetti & Bronnimann. Fig. 4,
Soimul Valley-Bucea, Fig..5 Iadul Valley-Bulz.

Fig. 6. — Glomospira sinensis H o, Tolypammina gregaria Wendt and stromatolites (in-

the lower part of the photos). Britcuta Valley. Vermiculated black limestones,
Meandrospira dinarica Zone, X 60.

Plate V .

Figs. 1—2, — Glomospirella triphonensis Baud, Zaninetti & Bronnimann., Soi-
mul Valley-Bucea.

Figs. 3—5. — Tolypammina gregaria Wend t. Figs, 3—4, Britcufa Valley, Fig. 5, Soimul
Valley-Bulz. Vermiculated black limestones, Meandrospira dinarica Zone., x 60.
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Plate VI

Figs. 1—~8. — Glomospirella deformata (S alaj). Soimul VaIley—Bucea Vermlculated black
limestones, Glomospira deformata Zone. x 60.

Plate VII

Fig. 1. — Algal laminites, Tolypammina gregaric Wen dt and filaments. Britcufa Valley.

Fig. 2. — Glomospirella deformata (S alaj). Iadul Valley-Bulz.

Fig. 3. — Meandrospiranella samueli (S alaj). Briatcuta Valley.

Fig. 4. — Breccia with micritic cement and probably dolommzcd algal debris. Soimul Valley-
Bucea.

Fig. 5. — Endothyranella wirzi(Koehn-Zaninetti). Britcuja Valley. Vermiculated black
limestones, Glomospira deformata Zone. X 60.

Plate VIII

Fig. 1. — Tubiphyies obscurus Maslov, Teutloporella sp. and Trochammina almialensis
.Koehn—Zaninetti
Fig. 2. — Tubiphyles obscurus M aslov and Physoporella sp.
Fig. 3. — Physoporella sulcala Bystricky.
Fig. 4. —3 Endothyranella wirzi and Tubiphyles obscurus M a sl o v. Vcrmiculated black limesto-
nes, Glomospira deformata Zone. Britcuta Valley. x 60.

Plate IX

Fig. 1. — Tubiphyles obscurus M as1o v. Soimul Valley-Bucea.

Fig. 2. — Gaudryina cf. trigssica Trifonova. Britcuta Valley.

‘Fig. 3. — Endothyranella wirzi (Koehn-Zaninetti), Britcuja Valley. Figs. 1—3. Vermi-
culated black limestones, Glomospira deformata Zone. X 60.

Figs. 4,7,8. — Diplopora annulala (Schafhé&utl), bore-hole 1/4. Sterpinoasa — 126 m,
assemblage with D. annulata, upper dolomites,

Fig. 5. — Physoporella minutula (G iim bel), bore-hole 1/4, Sterpinoasa — 128 mi, assem-
blage with D. annulafa, upper dolomites. x 30.

Fig. 6. — Diplolremina astrofimbriala Kristan-Tollm ann. Britcula Valley, Glomos-
pira deformata Zone.

»

Plate X

Fig. 1. — Diplopora nodosa (Schafhdiutl)-(T n), bore-hole 2/3. Sterpinoasa, — 81 m.

Fig. 2. — 7. herculea (Stoppani), bore-hole 1/4. Sterpinoasa, — 70 m.

Fig. 3. — Micrites with laminoid fenestral structures, bore-hol.g, 1/4. Sterpinoasa, — 63 m.

Fig. 4. — Micrites with dolomitized algae, probably Teutloporella, bore-hole 1/4. Sterpinoasa,
— 46 m. Upper dolomites, X 30.

Plate XI

Figs. 1—2. — Teutloporella herculea (Stoppan i) and Diplopora annulala (Schafhédu t D,
bore-hole 1/4. Sterpinoasa, — 44.50 m.
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Fig. 3. — Diplopora annulala (Schafhédu t 1), bore-hole 1/4. Sterpinoasa, — 44.50 m.
Fig. 4. — D.annulale (S ch afhdutl), dolomilized thalus, bore-hole 1/4. Sterpinoasa, —46 m.
Upper dolomites, x 30.

Plate XII

Fig. 1. — Diplopora annulalissima P i a, assemblage with D. annulalissima. Rujet Hill.

Figs. 2—3. —'D. annulata (Schafhiutl) and Physoporellu sulcala Bystricky, assen-
blage with D. annulafa. Rujet Hill. -

Fig. 4. — Oligoporella chin Herak, assenlblagc with sz[opoza nodosa. Ruj(.t Hill. Wetters-

v tein-type limestones. x 30.

Plate XIII

Fig. 1. — Diplopora philosophi (P i a), assembfagc with D. annulalissima. Briteuja Valley.

Fig. 2. — Diplopora ennulale (Schafhéutl), assemblage with D. annulala. ‘Brilcuta
Valley. )

Fig. 3. — Endothyranelly wirzi (Kocechn-Zaninetti), assemblage with D. annulala, Brat-
cuta Valley.

Fig. 4. — Diplolremina astrofimbriata Kristan-T ollm an n, assemblage with D, annulala
Britcula Valley., Wetterstein-type limestones. X 30.

Plate X1V

Figs. o L - Diplopora philosophi (P ia) and D, annulate (Schafhdéutl), assemblage with
D. annulatissima. Glimeia Hill,

Fig. 3. — Physoporella minutula (G @ m b e ), assemblage with D. «nnulalissima. Glimeia Hill,
Fig. 4. — Tubiphyles obscurus M aslo v assemblage with D. annulala. Glimeia Hill,

Fig. 5. — Endothyrenelle wirzi (Koehn-Zaninetti) and Tubiphyles obscurus M aslo \v
assemblage with D. annulala. Glimeia Hill. Wetterstein-type limestones. x 30.

Plate XV

Fig. 1. — Ladinella porata O t t (L) and Tubiphytes obscurus Maslo v, asscmbhée with Diplo-
pora nodosa. Glimeia Hijll,

Fig. 2. — Diplopora nodosa (Sehafhdutl), assemblage with D). nodosa. Glimeia Hill,

Fig. 3. — Trochammina altinalensis oelhn-Zaninetti, ~assemblagc with D, annulala.
Glimeia Hill.

Fig. 4. — Endothyranella wirzi (Kochn-Zaninectti), assemblage with D. annulala. Gli-
meia Hill. Wetterstein-type limestones. X 30.

Plate XVI
Fig. 1. — Macroporella beneckei (S alom on), assemblage with D. annulala. Glimeia Hill,
Fig. 2. .— Teulloporella n. sp., assemblage with D. annulala. Glimeia Hill.
Fig. 3. — Cayeuxia lemailrac Dragastan, assemblage with Teutloporella herculea.-
Glimeia Hill.
Fig. 4. — Aciculella bacillum P ia, assemblage with 7'. herculea. Glimeia Iill.

Figs. 1—2 x 60.
Wetterstein-type limestones. x 30.
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Plate XVII

Fig — Diplopora tubispora O t t, assemblage with Diplopora nodosa. Glimeia I1ill.
Fig — Ileleroporella zankli O Ly asseniblage with D. nodosa. Glimeia Hill. x 60.

Poikiloporella duplicala (P ia), assemblage with P. duplicala. Glimeia Hill.
— Trocholina biconpexa Oberhauser, assemblage with P. duplicata. Glimeia Hill,
Wetterstein-type limestones. Figs. 1,3—4 x 30.

)
5
)
N
i

Plate XVIIT

Figs. 1—3. — Clypeina besici Pantic.
1, longitudinal section; 2—3, cross scclions. Morilor Valley, Pestis.

Fig. 4. — Tubiphytes obscurus Maslov (T). Wetterstein-type limestones, Morilor Valley.
Pestis. % 50. '

Plate XIX

Fig. 1. — Tubiphyles obscurus Maslo v.

Fig. 2. — Gyroporella vesiculifera Gtimbel. Mdri]or Valley, Pestis.

Figs. 3—4. — Pelsparites with Involutinas (?). Wetterstein-type limestones, Morilor Valley,
Pestis. x 50.

Plate XX

Fig. 1. — Glomospirella friedli Kristan-Tollmann.
Figs. 2—3. — Involulina comesozoica (Oberhausecr).
Fig. 4. — Pelsparites with Involutinas. Wetterstein-type limestones, Morilor Valley. x 50,
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4. STRATIGRAFIE

Projeét 4: The Triassic of the Tethys Realm

it
UNESH8

BIOSTRATIGRAPHY OF THE TRIASSIC DEPOSITS IN THE _..

SOMOVA-SARICA HILL ZONE (NORTH DOBROGEA) WITH . -

SPECIAL REGARD ON THE ERUPTION AGE'! /

B

BY
ELENA MIRAUTA @

. AN
Triassic. Biostraligraphy, Conodonls. Microfazmal assemblage. Eruplion age. Bas?:‘lts.
Pillow-lava. Spilitization, Quartz porphyres. Dobrogea. North Dobrogea. Tulcea Zone,

Sommaire

Biostratigraphie des dépéts triasiques de la région Somova-
colline Sarica (Dobrogea du Nord) et discussions sur ’agedes érup-
tions, Dansles dépbts triasiques de la zone comprise entre la colline de Sarica et 1a localité de
Somova on a séparé plusieurs complexes lithologiques dont I’Age a été établi grace aux associa-
tions de Conodontes. On y a mis en évidence le Trias inférieur, I’Anisien inférieur et supérieur,
le Ladinien inférieur et supérieur, le Carnien moyen et supérieur. Les éruptions synchrones de
basaltes sous faciés de pillow-lava, caractérisées par des phénoménes de spilitisation sont situ-
ées 4 la partie supéricure du Trias inférieur (Spathien), tandis que les filons de roches acides
du type des porphyres quartziféres traversent les dépdts attribués a I’Anisien inférieur et moyen.
On suppose que I’activité 'éruptivé s’est déroulée en plusieurs phases achevées avant 1’Anisien
supérieur, On a établi en méme temps que I'unité de Niculifel-colline Sarica chevauche l'unité
de Parches-Somova, ol les dépdts triasiques esquissent un anticlinorium qui plonge vers le nord-
ouest, :

This paper presents the results of the field and laboratory resear-
ches carried out in 1969, 1970 and 1979 on the occasion of the drawing
up of the model of the Somova Sheet (Geological Map 1 :50,000).

The study on conodonts played the main part in dating the Triassic
deposits and implicitly in establishing their structure, as well as in the

1 Received May 15 1980, accepted for publication May 16 1980, presented at the Mee-
ting of May 23 1980.
2 Institutul de geologie si geofizieA. Str. Caranscbes nr. 1, 78344 Bucuresti, 32,
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determination of the eruptions replacement interval in the studied area,
eruptions connected with the Somova-Mineri complex mineralization.

The researches carried out up to now developed mainly during two
periods. The first period (1867 —1940) included mostly reconaissance works
which led to the identification of several lithological entities comparable
with those of the Alpine Triassic. Thus, P et er s (1867) established in the
study zone the presence of the Gutenstein Beds (alternating series of thinly
stratified black shales and brown marly shales) as well as of grev and red,
thickly stratified limestones, which he considered an equivalent to the
Muschelkalk. The melaphyre masses could be assigned to these two
formations. On the basis of the petrographic characteristics of the mela-
phyres and felsite porphyry, the author infers their identity with those from
the South Alps, where the Werfen Beds included felsite porphyry. Pascu
(1908) indicated, at Somova, the existence of black shales with calcite
veins, crossed or included in porphyrites which change them into red
marls. Murgoci (1914) considered that porphyrites and diabase-porphy-
rites (melaphyres) are post-Ladinian (Jurassic) in age as they cross and
metamorphose the limestones assigned to the Ladmlan Further east-
wards, at Tulcea Veche, the dlabase -porphyrite veins, accompamed by
tuffs, are associated with the Schreveralmkalk. Mur g o ¢i pointed out
the existence of the Parches-Movila Sipatd anticline, which may be fol-
lowed to the southeast, and of another anticline which passes through the
Parchey Hill-Somova Zone and continues eastwards, to Caeracele-
Dunavat .

On the basis of the first fossil remains identified at Somova —
Daonella badiotica, D. tyrolensis, D. lommeli, Halobia styriaca, Posidonia
wengensis — Simionescu (1925, 1927) established the existence of
an argillaceous facies with daonella, as an equivalent to the "Wengen
Beds”, of Mesotriassic age. As regards the diabases, Simionescu
connected their presence with the 01(1 Cimmerian foldmws at the end of
the Triassic.

Savul (1931) concluded on the relationships between the sedimen-
tary and eruptive rocks and on their age. Thus, he established the concor-
dance and alternation of diabases and limestones, in places metamorpho-
sed, and pointed out the cxistence of breccias with blocks of limestones
included in diabases, as well as of breccias with diabase elements in cal-
careous cement and of concordant intercalations of pyroclastic material
in which levels of breccias with calcareous cement or banks of Triassic
limestones can be observed. On the basis of the above-mentioned facts,
the author considered that the Niculitel dnbases are of the same age as
the limestones.

The first stage of researches in Dobrogea ends with Atahasiu’s
paper (1940). The mentioned author presents critically the results of the,
researches in a synthetic table which points out 1) the continuous transi-
tion from the Lower to the Middle Triassic; 2) the existence of two facies
at the level of the Trchyceras aon zone; 3)the assigning of the Niculitel
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diabase and porphyrite volcanic eruptions to the Carnian; 4) the.total
facies change at the same level where it is observed the gradual passage
from a mostly calcareous facies to a flysch-like schistous-gritty facies
similar to the Lunz Beds, called by the author the ,,Nalbant Beds". Refer-
ring to the facies variations, A tana siu emphasized that they might
appear superposed or alternated in a series of scales shifted to NE. The
flysch deposits would represent, according to Atanasiu, syntectonic
sediments indieating the old Cimmerian foldings wh1ch started in the
Upper Triassic.

In 1958 begins a new stage in the geologlc activity in the North
, Dobrogean Triassic zone. It is matel ialized in two synthesis papers which
record the results of M u t i h a ¢’s researches. We refer first to the Guide.
to Excursions (Dobrogea) presented at the 15th Congress of the Carpatho-
Balkan Association (1961). The above-mentioned author considers that
the submarine diabase eruptions are intercalated in the Cataloi-type
marly-limestones (assigned to the Upper Carnian and to the lower part of
the Norian) which gradually pass upv» ards to flysch-like detrital deposits,
considered of Norian age.

In 1964, Mutihac dlstmgulshed, within the Carnian-Lower
Norian interval, the entity of the chert-bearing limestones in which dia-
base flows and, on a small thickness at the upper part, the Halobia Beds
are interposed. The detrital formation resting conformably is mostly
confined to the Upper Norian”. The above-mentioned author does not
recognize the existence of several facies within the Triassic deposits in
the Tulcea Zone. In tectonic respect, he distinguished in the study region
the Uzum Bair-Saun central anticline, the Telifa syncline and the Sarica-
Cilic anticline overthrusting the western flank of the Telifa syncline.

Patrulius(inPatruliusetal, 1971), starting from pubhs-
hed or unpublished data belonging to Mir & u tdand Elena Mirs ut#,

as well as from the palaeontological materials delivered from the study by
the named authors or already illustrated, distinguished, within the
Ladinian-Carnian interval, four facies zones, which succeed from E to
W : Hagighiol, Cataloi-Somowa, Izvoarele-Niculifel and Consul. The
above- mentloned interval would include porphyriesand basalts, the latter
being more recent than the former.

The first m1cropa1aeontologlcal data on the stud 1ed region belong to
Elena Mirduts (1974), who pointed out, south of Somova, a cono-
dont assemblage with Spathognathodus gondolelloides Bender. On the
"basis .of this species, Elena Mirdut i (1974) assigned the detrital
nodular limestones with green or reddish pelites (overlying the acid and
basic, massive eruptions) to the basal Anisian. The characteristic features
of the microfaunal assemblage indicate the same affinities with the eas-
tern Triassic (Asian and circum-Pacific) as the macrofauna, thus confir-
ming Simionescu’s opinion (1910) and allowing the assigning of
Dobrogea to the Asian faunal province during the Upper Werfenian and
Lower and Middle Ahisian.

6 — c, 568
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Finally, S a vu et al. (1980) rendered evident the spilitization phe-
nomena of the basic eruptive rocks. Thus, he separated several petro-
graphlc types and supposed that they “developed in an intercontinental
oceanic zone”’ characterized by the presence of an are of islands as well as

by the existence of a subduction process.

ﬁBiostrati'graphy of the Triassic Deposits

As already'meﬁtioned, within the Triassic deposits outcropping‘i‘n
the studied region several formations have been distinguished, whose
dating has been achieved on the basis of the conodont assemblages.

The platy limestone formation (Spathian) (45-80 m) consists of grey-
bluish limestones as decimetric beds, separated in centimetric plates
with joints and intercalations of grey-yellowish-greenish siltites occurring
as subcentimetrie laminae alternating with decimetric beds of fine-lami-
nitie, light grey dolomites with limonitized pyrite. Rare intercalations of
- spathic, granular, grey limestones, as decimetric beds, are also observed. .
Some fine dolomites and dolomitized micrites contain guartz and feldspar
grains.

The mentioned formation is well exposed close to the end of the
Ormanul cu Pari Valley, where it overlies the porphyrites from the Movila
Sdpatd Hill and is overlain by massive basalts with pillow-lavas from the
Varnita and Pietros hills, where they are traversed by porphyrites. Small
ammonites have been recorded from the limestones outcropping near by
the end of the Minei Valley (the right side) and of the Cortelu Valley.

' The limestones yielded conodont assemblages specific to the upper
part of the Lower Triassic (Spathian or, according to Ko zur, Olene-
kian). They include the characteristic species Neospathodus triangularis
(Bender), beside N. homeri (Bender), Neoplectospathodus muelleri
Kozuret Mostler, Neohindeodella triassica (M i) er), N. nevadensis
(Miler), Enantiognathus latus Kozur et Mostler (sample 645).

A similar assemblage, including also Neospathodus excelsus Wan g
et W ang, Hibbardella magnidentata (T a t g e) and Enantiognathus bitor-
tus (Ben der), has been identified in reddish limestones, more or less
dolomitized, with crinoids, bivalves, brachiopods, ammonites, with gree-
nish and reddlsh pelites and poor mineralization of Fe oligiste. They are
associated with fine, grey-blackish, silicified limestones with numerous
calcite veins overlying the basalts oceurring on the right side of the Vu]or
Valley (E Sarica) (sample 4060).

The platy limestone formation is characterized by an intense fol-
ding. 4

Immediately above basalts there are either porphyrites (Cortelu
Hill) or a calcareous-dolomitic formation (Spathian-basal Anisian) (maxi-
mum 300 m) constituted of limestones, dolomitized limestones and white,
rose, reddish, grey dolomites, massive or as centimétric plates, bariolates
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in alternation with dolomitized limestones as beds with nodular surfaces,
moulded by red and grey pelites. The same rocks also oceur as intercala-
tions (Varnita Hill) and lenses included in basalts (Cortelu Hill).

The above-mentioned formation outcrops in the Varnita Hill,
Pietriy Hill, Cortelu Hill and is well developed in the Viriria Hill, where:
it is penetrated by concordant porphyritic dikes. ' ’

The limestones outcropping in the Pietris Hill yielded a conodont
assemblage consisting of the species Neospathodus cf. triangularis (B e n-
der), Neohindeodella aequiramosa Kozur et Mostler, N. dropla
Budurov, N. triassica riegeli (Mo sher), Kamuellerella (Kamuelle-
rella ) subsymmetrica Ge dik (sample 621). As this assemblage includes
a species characteristic of the Spathian and species known up to now
only in the Anisian, the calcareous-dolomitic formation in the Somova
zone has been assigned to the Spathian-basal Anisian (Lower-Middle
Triassia‘). ‘

The.same age is indicated by the conodont assemblage with Neos-
pathodus cf. triangularis (B ender) and numerous specimens  of N.
homeri (B en der). Beside conodonts numerous ostracods can be obser-
ved, too. This assemblage comes from grey-brown, fine-crystalline limes-
tones as plates of 2-3 em with spots and yellow-orange dolomitic joints,
in alternation with grey, argillaceous shales, in which discontinuous lens-
shaped limestone beds are to be found. In the limestones of the formation
outcropping in the Varnita Hill (sample 4064), a level with small calciti-
zed ammonites has been identified. Similar limestones developed in the
Pietris Hill yielded conodont assemblages including specimens of Neospat-
hodus homeri (Bender), Neohindeodella mevadensis (Miller) and
Enantiognathus latus Kozur et Mostler. The species identified are
situated in the same interval —Lower Triassic-Middle Triassic —although
the lack of the species Neospathodus triangularis would make it possi-
ble to assign them to the basal Anisian. Mention should be made of the
presence of numerous -garnets in the residuum of the carbonatic rocks

(samples 4088, 623).

Finally, in a sequence of grey, rarely reddish limestones, locally
calciruditic, with intercalations of calcareous shales and grey-greenish or
reddish marls characterized by the mostly nodular-schistous aspect of
the beds, a sequence outeropping in the N end of the Cortelu Hill ( height
109), the conodont species Gondolella timorensis (N o ga m i) (=8patho-
gnathodus gondolelloides B e n d e r), Gladigondolella sp. and Gondolella sp.
have been indentified. The first species has been attributed by various
authors to the uppermost Spathian, or to the basal Anisian. Elena
Mir#ut s (1974) took into account the second alternative and endorsed
it according to the recent researches carried out by Nicora (1977) in
Chios (Greece), Bithynia (Turkey) and Nevada (USA).

The above-mentioned data emphasize that the calcareous-dolomitic
formation, in which a part of the porphyries and basalts in the Somova
zone develop, is of Spathian-Lower Anisian (Aegean) age, with the speci-
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fication that the emplacement of basalts in pillow-lava facies took place
in the Somova-Sarica Hill zone during the Spathian (Lower Triassic).
The researches carried out by N. Gherasi (oral information) indicate
that this type of basalts present more or less intense spilitization pheno-
.mena. It is not excluded that other types of basalts identified by Sa v u
et al. (1980) in the Niculitel zone shonld be more recent. The synchronism
of the massive, basic eluptlons has not been more discussed. It results
clearly from the presence of the breccias with tuffitic, basaltic or calca-
reous cement, of the pyroclastic material, of the limestone lenses included
in eruptive rocks, of the simultaneous foldmg of the eruptive and sedi-
mentary deposits, characteristics already emphasized.

Although in the mentioned zone the age of the basalt emplacement
is Lower Triassic (Spathian), south of the locality of Mihai Bravu their
replacement is Anisian in age. Thus, in a hill south of the Eaila Hill, the
reddish limestones, partly recrystallized, occurring as enclaves in basalts,
also spilitized (N. Gherasi, oral information) vielded an assemblage
with Gondolella regale (M o s h e r). It indicates the Lower Anisian, there-
fore an age more recent that of the basalts from the north. It should be
admitted a heterochroism of the basaltic eruptions, which are older in
the northern zone where the eruption centre seems to be located and more
recent in the southern occurrences.

The calcareous-dolomitic formation is overlain conformably by a
Cherty Calecareous-dolomitic formation (Lower Anisian-Middle Anisian)
(maximum 500 m). At the lower part, it consists of an alternation of grev
to blackish, fine limestones, with rare cherts and veins of calcite and
spathic, blackish limestones as plates of 3-5 cm with brachiopods and small
crinoids (Varnita Hill). Levels of calcirundites with elements of grey. li-
mestones included in a spathic, blackish, calcareous matrix oceur in pla-
ces. In the cherty, fine limestones (sample 4063) an assemblage with Gon-
dolella 1egale and @. timorensis (N o ga mi) was identified which, accor-
ding to Nicora (1977), is swuated at the median part of the Lower
Anisian (Upper Aegean).

A more recent.age (Lower Bithynian) is indicated by a conodont-
assemblage containing Neospathodus ctf. homeri (Bender), N. germani-
cus Kozur, Gondolella regale (Mosher), G bulgarica (Budurov
et Stefanov), Gladigondolella malayensis Nogami, Gl. carinata
B en der, Enantiognathus ziegleri (D iebel) (Ooazmla Hill, sample 4180).
This microfauna has been yielded by grey-bluish 1imestones, in places
spathic, occurring as centimetric beds, with fine laminations and with
intercalations of greenish-grey calcareous shales, which contain lenses of
nodular-like, grey limestones with white cherts, nuclei of black chalce-
-dony or bands of integrate silica.

In the Coazima and Vdirdria hills the deseribed rocks are pierced
by oblique or concordant porphyry veins. :

The mentioned formation is well developed in the Saon-Movila
Sipatd anticlinorium, where it has frequent intercalations or presents
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lateral passages between the dolomitized limestones and light-coloured
dolomites with white, black or reddish cherts. They have subordinated
intercalations of green or reddish, satined argillaceous shales. Locally
(the hill west of Parches), the nained formation also contains levels with
“breccias’ constituted of fragments of limestones and grey dolomitized
limestones included in a fluidal calcareous cement.

The rocks are represented by micrites with calcitized radiolaria and
ostracods, biopelmicrites with numerous fragments of echinoderms and
with Meandrospira dinarica K o ¢h.-D e v. in sparitic cement, as well as
dolomites. Limestones generally occur in various stages of dolomitizations,
relict limestone enclaves being observed in a completely dolomitized mass.

The limestones sampled from the Stinca Mare and Cuca hills, the
hills' west and south-east of Parches and from the village of Parches, as
well as from the Eschigiu Hill supplied conodont assemblages pointing to
the upper part of the Lower Anisian, with the species Gondolella regale
(Mosher) (rarely), G. bulgarica (Budurov et Stefanov) (fre-
quent), Gladigondolella malayensis N o g a m i, Kamuellerella (K amuellere-
lla ) seyment Gedik, K. (K.) subsymmetrica G e d ik, Ketinella mexica-
vata Ge dik, Anastrophognathus sagittalis B en d e r, more rarely Neo-
hindeodella aequiramosa K ozur et Mostler, beside ostracods, fish
teeth and scales, crinoids, spicules of limonitized sponges. In a sample
from the Stinca Mare Hill (sample 4014) it was identified a specimen of
conodont similar to that described by Kozuret Mostler (1976) under
the name of Merrilling oertlii, as a new species of the Upper Artinskian
(Permian) in- the Ural region. It also has affinities with Xaniognathus sp:
reported by Malkowskiet Szaniawski (1976) from the Permian
of Spitsberg. A similar situation has a conodont specimen similar to the
genus Furnishius pointed out by Clark (1959) in the Meekoceras beds
(Lower Triassic) in Nevada and by Solien (1979) in the Smithian of
Utah..

Mention should be made of the fact that the dolomitization pheno-
menon affected the conodonts, deforming them. :

Although up to now there are no palaeontologic elements indicatin
the presence of the Middle Anisian in the studied region we consider that
its age reaches the base of the Upper Anisian, therefore it covers the inter-
val comprising the upper part of the Lower Anisian and the whole Middle
Anisian. Our statement is based on the identification of the Middle Anisian
in the limestones of the formation described, which crops out in various
places of the Triassic zone (Derin Dere, Tulcea Mts, south Marca Hill,
Carierei Hill, etc.) as well as-on the fact that the overlying lithologic en- -
tity belongs to the Upper Anisian. 2 € :

The cherty bituminous limestones formation (Upper Anisian-Ladi-
nian) (maximum 250 m) overlies conformably the earlier formation
(Bschigiu Hill, SW of Parches and a hillock west of the village of Parches).
It consists of blackish-bluish, fine-grained limestones with siliceous small
nodules in relief and fine-grained limonite levels, as well as ammonites,
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and spathic, granular, blackish limestones with brachiopods and zones with
numerous filaments of juvenile bivalves. On the altered surface one can
locally observe a calciruditic aspect due to the presence of fragments of
fine and/or spathic limestones included in a micritic matrix. Micrites with
frequent echinoderm elements, with g1a,1ns of quartz and authigenic
feldspars, can be observed under the microscope.

The limestones in the base of the formation, yielded Upper Anisian
conodont species, such as: Gondolella cornuta (Budurov et Stefa-
nov), G. excelsa (Mosher), G. acuta Kozur, G. longa (Budurov
et Stefanov), Gladigondolella tethydis (Diebel), Enantiognathus
ziegleri (D ieb el). The micropalaeontological assemblage also contams
foraminifera, ostracods, gastropods (samples 779,4207).

Further upwards, in the lithologic succession one can observe inter-
calations of calcareous shales and marls which prevail at the upper part
of the formation. Conodonts typical of the Lower Ladinian — Gondolella
longa (Budprov et Stefanov) and G. transita Kozur et
Mostler (sample 3428) — have been identified in the blackish-bluish
limestones with black cherts, stratiform or with irregular shape, with
intercalations of encrinitic grey limestones (crinoidal b1ospa,11tes)

The Upper Ladinian has also been identified on the basis of the co-
nodonts in the grey limestones intercalated in a mostly schistous succe-
ssion outcropping in the village of Parches. The conodont assemblage in-
cludes characteristic species, such as Gondolella foliata (Budurov),
Metapolygnathus cf. mostleri Kozur and Gondolella polygnathiformis
Budurov et Stefanov pointing to the upper part of the Upper
Ladinian (terminal Longobardian), as well as numerous crinoids, forami-
nifera, fish scales and basalt fragments (sample 4003).

In a valley starting, to the north, from the- Ogurului Hill and on the
western side of the Comorii Hill there are two outerops with thick packets
of yellowish marls alternating with grey marls, with a very strong schis-
tosity, and lenses of grey, marly limestones. They contain numerous bival-
ves, and a few ammonites and brachiopods.The limestones are characteri-
zed by large nests of limonitized pyrite.

-A conodont assemblage similar to the above-mentioned one has been
reported from the light grey, spathic, nodular limestones, exposed in the
Zebil quarry (N Babadag) and in the grey-spotted brick red micritic
limestones with numerous ammonites and bivalves, which crop out in the
Pietros Hill, Delusorul and Dealul Lung, west of the locality of Agighiol.
Thus, it is palaeontologically assertained thie existence, in the Triassic
zone of Dobrogea, of three different facies at the level of the Upper Ladi-
nian : the mostly schistous facies with bivalves, the Wetterstein limestone
facies, rendered evident by Baltres in the Popina Island, and the
Hallstatt facies of Agighiol, occurring from under the overthrusting of
the Lower and Middle Amnisian deposits (Mir&dut 4, 1978).
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" The calcareous-detrital - formation (Carnian) .(100-500 m) overlies
conformably the formation of the cherty bituminous limestones. Within
the named formation it is separated the lower part with spathic, grey
limestones (whitish on surface), with limonite nodules and numerous halo-
biids belonging to the H. fluxza group. The rock is represented by a luma-
chelle of fine bivalves, ostracods and foraminifera. These rocks crop out

on the southern side of the Ogurului Hill and at the base of the Comorile
Hill cliff. '

) At the median part of the sequence it is observed an entity of fine,
bituminous limestones, white-coloured on the weathered surface, inter-
bedded with satined, fine, grey clays and grey, granular limestones with
limonitic concentrations. In this succession’ it is distinguished a mark

level of calcirudites with large, rolled fragments of fine, black limestones

included in a matrix of spathic, grey limestone, pointing to an intrafor-
mational reworking. The black limestones contain conodont assemblages
which indicate the Middle Carnian (Julian) age on the basis of the species
Gondolella polygnathiformis Budurov et Stefanov, G. tadpole

‘(Hayashi), Neospathodus sp. A Mosher, Enantiognathus =ziegleri

(Diebel), Prioniodinag muelleri (T atge) (samples 736,4033). _

At the upper part of the succession thick packets of grey, fine, marly
shales, with levels of blackish limestones as plates or beds up to 10 cm
thick, predominate. The limestones are compact, fine, grey-coloured,

with yellowish cherts in relief, also granular, limonitic, with lumachelle of

juvenile bivalves and ammonites. Under the microscope one can observe
pelmicrites with rare quartz grains and detrital limestones with’ qua}'tz
and plagioclase feldspars, respectively. An assemblage of Upper Carnian

conodonts (Middle Tuvalian, according to Kozur, oral information)

with Gondolella polygnathiformis Budurov et Stefanov and Meta-
polygnathus communistt Hayashi has been identified in the above-

- mentioned limestones. Deposits with similar lithology and with a cono-

dont assemblage formed of Gondolella polygnathiformis Budurov et
Stefanovand@. tadpole (Hayashi) are to be found on the Viilor
Valley, east of the Sarica Hill (samples 3426 Parches and 4054 Viilor
Valley, respectively). ,

The outerops in the Somova cliff (fishing ground) with deposits
similar to the above-mentioned ones (in which bivalves and ammonites
have been identified) including an intercalation of quartz-feldspathic,
calcareous sandstones, with which the gradual passing to the overlying
formation is made, are assigned to the Upper Carnian, too, on the basis of
the conodonts. Under the microscope, recrystallized oolites, basalt frag-
ments, grains of feldspars and calcitized plagioclase feldspars can be
observed in limestones. : '

The Triassic formation ends with the upper-detrital formation, called
by Mirdutad (1966) “Alba Beds”. It is constituted of micaceous, grey,
quartz-feldspathic, calcareous- sandstones, characterized by an intense
alteration which gave them a brown colour, and of light grey-whitish,
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quartz-feldspathic sandstones with intercalations of siltites and satined,
grey-greenish and reddish clays with fucoids, also occurring as enclaves
in sandstones. In this succession it is observed a level of conglomerates or
microconglomerates with pebbles of grey-blackish limestones, micaceous
quartzites, black jaspers, quartz, basalts, included in a gritty-calcareous,
quartz-feldspathic, grey-yellowish matrix. The conglomerates are inter-
bedded with grey-greenish, foliated clays and siltstones. The above-men-
tioned level occurs east of Isaccea and at Telita. The formation described
either overlies transgressively the former terms or is overlain conformably
by the calcareous-detrital formation when, at its upper part, there occur
more and more frequently levels of sandstones, more or less calcareous.
The formation has a typical flysch-like character due to the rhythmicity
of the sedimentation, the presence of turbidites and mechanoglyphs, and
the lithologic constitution. The upper detrital formation displays these
characteristics on a large area in the west of the Tulcea zone (Telita-
Cilic), on the Groapa Cailor-(E Isaccea)-W Telita alignment, between
the Lipca Hill and west of the Stinca Mare Hill, in the axis of & syncline,
as well as.in the axis of the Carierei Hill synelinorium.

The age of the formation described is indicated by the conodont
assemblages and by macrofauna, identified in the outcrops outside the
studied area.

Thus, the limestones inter calated in the base of the formation y1e1
ded, in the Malciu Hill (west of the Teilor Valley) and in the Carierei Hill
(south of Tulcea), conodont assemblages with Gondolella polygnathiformis -
Budurov et Stefanov and Metapolygnathus angustus K ozur,
pointing to the Tuvalian (Upper Carnian). Halobia styriaca (Mo j 8:)y
species occurring in the Carnian-Norian interval, has been identified in
the fine, black limestones with filaments found in the base of the Upper
detrital formation in the Carierei Hill. '

Tectonics

The main structure of the studied zone is represented by the Saon-
Movila Sdpatd anticlinorium, with a NW-SE trending, which contains,
in its axis, the Movila Sipatd, porphyries. This axis plunges to Saon,
- where it is covered periclinally by more recent deposits and protrudes to SE.

The anticlinorium presents small anticlinal and synclinal structures,
e.g. the Parches and Ogurului Hill anticlines with Lower and Middle
Anisian deposws in its axis and the Stinca Mare Hill syncline with Upper
Anisian-Ladinian deposits in its axis.

Carnian deposits and the upper detrital formation of the Alba Beds
are to be found -on the flanks of the anticlinorium. The north-eastern flank
is more straightened than the south-western one.

In the SW corner of the zone there is the Telifa reversed syncline,
with the deposits of the upper detrital formation in the axis. It is shiffed
to NE and this character is followed to SE. On the NE flank of the syn-
cline two small structures are outlined south of the Sarica Hill. The SW
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flank is overthrust by Lower?-Middle Triassic deposits penetrated by
basic rocks developed massively towards Niculitel. This tectonic contact
can: be followed from Isaccea, where the grey-greenish or reddish limesto-
nes with reddish cherts, Lower Anisian (after conodonts) and pierced
by porphyries, overlie rocks of the upper detrital formation. The over-
thrust continues south of Sarica, probably south of the locality.Bilcescu
up to N of Babadag. The scalesh-aped structure shifted to NE is typical
of the western part of the Triassic zone and it was rendered evident by
Mirdutd and Mir&ut i (1964), who specified that the overthrust
plane dips 50—70° to SW. '

Metallogenesis is connected with the porphyries which cross the
limestones assigned to the Lower Triassic-Middle Triassic. It can be fol-
lowed from the Cortelu Hill up to the Cisla Hill. Considering the fact that
the structure plunges to NW, the deposits connected with metallogenesis
should occur at depth in the same direction.

Conelusions |

.- The following conclusions can be inferred from this paper : 1) The
delimitation of several formations and their age specification : a) the Spa-
thian (Lower Triassic) platy limestone formation ; b) the calcareous-dolo-
mitic formation assigned to the Lower Triassic-Middle Triassic interval
- (Spathian-basal Aegean); c) the cherty calcareous-dolomitic formation
of Lower Anisian-Middle Anisian age; d) the Upper Anisian-Ladinian
bituminous limestone formation within which the Upper Anisian, Lower
Ladinian and Upper Ladinian have been locally indicated on the basis of
the conodonts; e) the detrital-calcareous formation assigned to the Car-
nian in which the presence of the Middle and Upper Carnian has been
emphasized ; f) upper detrital formation (=Alba Beds, Mir & u {4, 1966)
considered terminal Carnian, possibly Norian.

2) The age of the synchronous basalt eruptions is Lower Triassic
(Spathian). These basic rocks occurring frequently as pillow-lava had
been more or less spilitized. The other types of basic rocks probably have
a vein-like character and a more recent age. As mentioned before, the
limestones included in thespilitized basalts N of Babadag indicated a Lower
Anisian age ; the existence of a migration of the voleanic activity from
N to S can be presumed. Reworked basalt fragments have been identified
in the Ladinian, Carnian deposits and in the Alba Beds. |

3) The acid rocks of the massive quartz porphyry type occur under
and within the Lower Triassic deposits as well as in those confined to the
Lower Triassic-Middle Triassic interval. The nature of their relationships
with the sedimentary deposits is not known yet, but the porphyry veins
cross the cherty dolomitic-calcareous formation assigned by us to the
upper part of the Middle Anisian. Eruption indications do not occur from
the level of the Upper Anisian upwards.
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We may presume that there existed several phases of basiec and acid
eruptions, which succeeded during a relatively short time interval (Spa-
thian-Middle Anisian inclusively) which probably differ in petrographic
respect, depending on age, from the rocks which cross them and to their
way of occurrence.

The basalts should be regarded as initial magmatltes of the Cim-
merian cyecle (Mit & ut 4, 1966), whereas the Alba Beds represent a for-
mation connected with the conditions of sedimentation of this orogeny.

A volcano-sedimentary formation consisting of mostly detrital sedi-
ments and eruptions of diabase, porphyrites, melaphyres associated
with tuffs, tuffites and breccias has been reported by Mar ko vié (1967)
from the Internal Dinarids (characterized by Lower Triassic basic volca-
nism) and in the External Dinarids (with Middle Triassic porphyrv vol-
canism). Ramov3§ (1974) pointed out three sedimentary types in W
Serbia, during the Lower Triassic. One of these types is characterized by
the presence of the eruptive rocks associated with graywacke, clays,
radiolarites and marly limestones.

From this point of view, the inner sedimentary zone with eugeosyn-
cline character of the Triassic “sillon” (Mirdutd, 1974) is correlated
with the Dinarid zone, not with the Alpine domain, where the eruptions
occeur from the level of the Awvisianus zone (terminal Illyrian) (Mietto
et Petroni, 1979). ‘ : '

REFERENCES

Atanasiul. (1940) Privire Generala asupra geologxel Dobrogei. Luer, Soc, Geogr. D. Cantemir,
111, 89 p., Iasi.
BenderH. (1970) Zur Gliederung der Mediterranen Trias I1. Die Conodontenchronologie der
mediterranen Trias. Ann. Ggol. Pays Helléniques, p. 465—540, 5 pl., Athénes.
Budurov K. (1975) Paragondolella foliata sp. n. (Conodonta) von der Trias des Ost-Balkans.
Review of the Bulgarian Geological Sociely, XXXVI, 1, p. 79—80, Sofia.
— Stefanov S. (1965) Gattung Gondolella aus der Trias Bulgariens. T'ravaux sur la
Géologie de Bulgarie, V11, série paléont., p. 115—127, Sofia. )
— Stefanov S. (1972) Plattform-Conodonten und ihre Zonen in der Mittleren Trias
Bulgariens. Mill. Ges. Geol. Bergbaustud. 21, p. 829—846, Innsbruck. )
— Stefanov S. (1973) Etliche neue Plattform-Conodonten aus der Mitteltrias Bulga-
riens. Comples'rendus de U’Acad. bulg. Sci. 26, 6, p. 803 —806, Sofia.
— Stefanov S. (1975) Neue Daten {iber die Conodontenchronologie der Balkaniden
Mittleren Trias. Comples rendus de I’ Acad. bulg. Sci. 28, 6, p. 791794, Sofia.
Clark D. L. (1959) Conodonts from the Trlassm of Nevada and Utah. Journ Pdl., 33, 2,
p. 305-312, 2 pk, 1 fig., Tulsa. '
Gedik L (1975) Die Conodonten der Trias auf der Kocaeli-Ialbinsel (Tiirkei). Palaeonfograp-
hica Abl. A, 150, p. 99160, Stuttgart.. s "
IanoviciV,, Giuscd D,, Mutihac V,, Mirdutd O.,, Chiriac M. (1961) Ghidul
excursijlor D. Dobrogea. Asoc. Geol. Carp. Balc., 84 p., Bucuresti. '



13 TRIASSIC DEPOSITS IN THE SOMOVA-SARICA HILL ZONE 75

Kozur H. (1972) Die Conodontengattung Metapolygnathus Hayashi 1968 u'nd'ihr stratigrap-
hischer Wert. Geol. Pal. Mitl. Innsbruck, 2/11, p. 1—37, Innsbruck.

— Mock R. (1972) Neue Conodonten aus der Trias der Slowakei und ihre stratigraphische
Bedeutung. Geol, Pal. Mitt. Innsbruck, 2 (4), p. 1—20, Innsbruck.

— Mostler H. (1970) Neue Conodonten aus der Trias. Ber, Naf, Med. Ver, Innsbruck,
59, p. 462—464, Innsbruck.

— Mostler H. (1972) Die Conodonten der Trias und ihr stratigraphischer Wert. 1. Die
»Zahnreihen-Conodonten’” der Mittel- und Obertrias. Abhandlungen der geologischen
Bundesanst. 281, p. 1—36, 15 pl., Wien.

— Mostler H. (1976) Neue Conodonten aus dem Jungpaldozoikum und der Trias. Geol.
Paldont. Mitl. Innsbruck, 6/3, p. 1—33, Innsbruck.

Markovié B. (1967) Ein Beitrag zum Aufbau der Trias Jugoslawiens (Einige paldogeograp-
hischen Beobachtungen). Geol. Sbornik, XVII1/2, p. 203—217, Bratislava.

Malkowski K, SzaniawskiH. (1976) Permian conodonts from Spitsbergen und their
stratigraphic significance ; preliiinary note. Norsk Polarinstitul Arbok 1975, p. 7987,
Oslo. ’ )

Mirdutd Elena (1974) Uber die Conodontenfaunen des oberen Werfens und des tieferen
Anis der nérdlichen Dobrudscha/Ruménien. Geol. ef Pal., 8, p. 149—158, Marburg.

— (1978) Report, the archives of the Institute of Geology and Geophysics, Bucharest.

Mirdutd O, Mirdutd Elcna (1964) Cretacicul superior si fundamentul Bazinului
Babadag (Dobrogea). An. Com. Geol. XXXI111, p. 343 —374, Bucuresti.

— (1966) Centributii 1a cunoasterea formatiunilor paleozoice din partea sudicd a Munfiilor
Micinului. Stud. cerc. geol. geof. geogr., ser. Geologie, 11/2, Bucuresti.

— (1974) Aspects de I’évolution géosynclinale de la Dobrogea du Nord. VI e Congr, de I’ass.
géol. Carp.-Balk., 11, 1 (1963), p. 457 —466, Warszawa.

MiettoP.,,Petroni Marina (1979) I conodonti a piattaforma del limite Anisico-Ladi-
nico nella sezione di San Ulderico nel Tretto, Memorie di scienze geologiche, XX XTI, 11 p.,
2 pl., Padova. P
Mo ck R. (1979) Gondolella carpathica n. sp., eine wichtige tuvahschc Conodontenart. Geol.
Pal. Mill. Innsbruck, 9/4, p. 171 —174, Innsbruck.
Mosher L. C.(1968) Triassic Conodonts from Western North America and Europe and iheir
‘correlation. Journ. Pal. 42/4, p. 895—946, Tulsa. .

— (1970) New Conodont Species as Triassic Guide Fossils. Journ. Pal. 44/4, p. 737742,

Tulsa.

Murgoci G. (1914) Etudes géologiques dans la Débrogea du Nord. La tectonigsle de I'aire
cimmeérienne. An. Inst. Geol. Roum. V|2, p. 495—620, Bucuresti. :

MutihacV.(1964) Zona Tulcea i pozitia acesteia in cadrul structural al Dobrogei. An. Com.
Geol. XXX1V/1, p. 215—253, Bucuresti.

Nicora Alda (1977) Lower Anisian Platform-Conodonts ‘from the Tethys and Nevada :
taxonomic and stratlgraphlc revision. Palaeonlographlca, Abt. A, 157, p. 88—107, Stut-
tgart.

Pascu R. (1904) Studii geologice si miniere in jud. Tulcea (Dobrogea). Bul. Minist. Agric,.
Industr., Comer{ si Domeniilor, Serv. Minelor, 50 p., Bucuresti.

Patrulius D.,, Bleahu M., Popescu Ileana, Bordea S. (1971) Guidebook to
excursions of the IInd Triassic Colloquium Carpatho-Balkan Association. The Triassic
Formations of the Apuseni Mountains and of the East Carpathian Bend. Geol. Inst.
Guidebooks to excursions, 8, 86 p., Bucuresti.



76 ELENA MIRAUTA 14

Peters K. (1867) Grundlinien zur Geographie und Geologxe del Dobrudscha. Denkschriften
der mathem.- nafurw. Cl. XXVI1I/2, 207 p. Wien. -

"Ramov$ A, (1974) Die Trias in Jugoslawien. In : Zapfc, H. : Dic Straligraphie der alpin-
mediterranen Trias. Schriflenr. erdwiss. Komm. Osterr. Akad. Wiss., 2, p. 161—165,
Wien. '

Savy ul M. (1931) Eruptiunile de diabaze din nordul Dobrogei. D. S Inst, Geol. Rom ., XVIII
(1929 1931), Bucuresti.
— (1935) Porphyles quartziféres de la région Meldanchxol-Consul D. S. Inst, Geol Rom.,
XX (1931 —1932), Bucuresti.
Savu H.,, Udrescu Constanta, Neacsu V3511xca (1980) Studiul structural,
petrologic, geochiniic si genetic al ofiolitelor din zona Niculitel (Dobrogea de Nord).
D. S. Inst. geol. geofiz., LXV/1, Bucuresti. .
Simionescu L (1925) Piturile cu Daonella in Dobrogea. Acad. Rom., Publ. Fond. V.
Adamachi, IX/XLIIT, 9 p., Bucuresti. . : 2
—  (1927) Apercu géologique sur la Dobrogea. Assoc. p. "avang. géol. Carpal., [1° réun.,
p. 353—382, Bucarest.
Solien M. A. (1979) Conodont biostratigraphy of the Lower Triassic Thaynes Formalion,
Utah. Journ. Pal., 53, 2, p. 276 —300, Tulsa. )
WangCheng-yuan, W angZhi-hao (1976) Triassic Conodonts from the Mount Jolmo
Lungma Region, Tibelan Scientific Expeditional Term. Academia Sinica, p. 387—4186,
Peking.

. QUESTIONS

D.Paraschi e ) 1 ‘Which is the thickness of each of the six lithostrati_grap'hic units
distinguished in the studied reglou? -

2. 1 ask you lo specify the number and the stratigraphic posmon of the magmatic
sequences in the stud1ed region. .

3. In the determination of the llthOStl‘atl"’l‘aphIC units. did you take 111t0 account the
regional setting (of the structural-stratigraphic units) too or only the studied reglon? To what
- extent didgwou consider the recommendations of the “Hedberg Code’ in the separation of the
six litho;m'tigraphic units.

Answer: 1. The six lithostratigraphic units have the sizes, as follows: (1) 60 m on an
average ; (2) it may reach maximum 300 m ; (3) the chert-bearing calcareous—dolémitic' forma-
tion, maximum 500 m ; (4) the chert-bearing bituminous limestones reach 250 m ; (5) the thick-
ness of the calcareous-detrital formation ranges between 100-500 m; (6) the formation of the
Alba Beds reaches 500 m. It is difficult to estimate the thickness as the beds are very incom-
petent and form small and numerous structures, - ‘

_i%:' In the Somova Zone and the Sarica Hill one can observe Lower Triassic (Spathian)
massive basalts in pillow-lava facies, synchronous with the sedimentary formations. Massive
porphyries occur both in the platy limestones and within the calcareous-detrital formation.
Their relationships with the sedimentary rocks are not known. The porphyry veins penetrate
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the deposits of the cherty calcarcous-dolomitic formation. From the Upper Anisian level indi-
cations of magmatic activity are missing in this zone.
3. In the determination of the lithostratigraphic units we considered the regional setting

and the lithologic type or the combination of predor’niﬁan’lithélogic types, sensu Hedberg
Code, 1970, :

EXPLANATION OF PLATES
Plate II

Fig.» :1 a, b. — Neospathodus 1riangizlaris (Bender). Sample 645/76. Ormanul cu Pari Valley.
Platy limestones formation. Lower Triassic (Spathian): a) lateral view; b) aboral
view. ) ,
Fig. 2 a, b. — Neospathodus homeri (B ender), Idem. .
Fig. 3. — Neospathodus homeri (B e n d er), Sample 4088/79. Plctros-SOmova Hill, Calcareous-
dolomitic formation. Lower Triassic/Middle Triassic.
Fig. 4 a, h. — Neospathodus ct. 1riangulari§ (Bender). Sample 642/76. Pietrisul lui Cuciuc
Hill (Pietros Hill). Lower Triassic/Middle Triassic,
Fig. 5 a, b. — Neospathodus cf. triangularis (B e n d e r). Sample 4064/79. Varnila Hill. Lower
Triassic/Middle Triassic. ,
Fig. 6. — Kamuellerella (Kamuellerella) segymeni G e dik. Sample 4015/79. Stinca Mare Hill.
Cherty-dolomitic formation. Lower Anisian-Middle Anisian.
Fig. 7. — Kamuellerella (Kamuellerella) subsymmelrica Gedik. Idem.
“Fig. 8. — Neospathodus excelsus Wang & Wan g. Sample’4060/79. East Sarica Hill. Platy
' limestones formation. Lower Triassic.
Fig. 9. — Enanliognathus bitortus (B e n d e r). Sample 4060/79, East Sarica Hill. Idem.
Fig. 10. — Enantiognathus latus Kozur & Mo s tler, Sample 4088/79. Pietros- Somova il
Lower Triassic/Middle'Triassic.
Fig. 11 a, b, c. — Nov. gen., n. sp. .Sam'ple 4015/79. Lower Anisian-Middie Anisian : a) oral
view ; b) lateral view; ¢) aboral view.
Fig, 12 a, b. — ? Xaniognathus sp. Idem,
Fig. 18. — Neospathodus germanicus K o zur. Sample 4180/79. Coazima Hill. Cherty-dolomitie
formation. Lower Anisian-Middle Anisian. )
Figs. 14—16. — Gondolella regale (M osher). Samples 4180/79. Coazima Hill and 4015/79
Stinca Mare Hill, Idem. J
Figs. 17, 18. — Gondolella bulgarica (Budurov & Stefanov). Samples 4015/79 Stinca
Mare Hill and 4180/79 Coazima Hill. Lower Anisian-Middle Anisian.
Fig. 19. — Gladigondolela malayensis N o gam i. Sample 4180/79. Coazima Hill, Idem.
Fig. 20, 21 a, b. — Gladigondolelld carinata Ben der. Sample 4015/79. Stinca Mare Hill.
Idem. a) lateral view; b) aboral view.
All sizes X 50.



78 ELENA MIRAUTA . 16

Plate IIT

Fig. 1. — ,,Spathognathodus’ gondolelloides B e n d e r. Sample 539/70 Somova. Lower Anisian.

Fig. 2. — Gondolella timorensis () o g a m i). Sample 3707/77. Isaccea Quarry. Lower Anisian,

Figs. 3, 4. — Gondolella excelsa (W o s h e r). Samples 4004/79 Parches and 779/70 Eschigin Hill,
Cherty bituminous limestones formation. Upper Anisian.

Figs. 5,6, — Gondolella cornufa (Budurov & Stefanov). Samples 3432/76 Parches and
4004/79 Parches. Idem.

Fig. 7. — Gondolella acula K o z ur. Sample 4004;79. Parches. Idem.

Fig. 8. — Gondolella longa (Budurov & Stefanov). Sample 779/70 Eschigiu Hill. Idem.

Fig. 9. — Melapolygnathus cf. mostieri K o z u r. Sample 4003/79. Parches. Upper Ladinian.

Fig. 10. — Gondolella foliata (Bu d ur o v). Sample 4003/79, Parchcs. Idem.

Figs. 11,14—16. — Gondolella polygnathiformis Budurov & Stcfanov, Sample 736/78.
Ogurului Hill, Calcareous-detrital formation. Middle Carnian.

Figs. 12, 13. — Gondolella tadpole (H ay ashi). Sample 736/78. Idem.

Fig. 17.—Metapolygnathus communisii H a y a s hi. Sample 3426/76. Parches. Calcareous-detrital
formation. Upper Carnian.All sizes X 50, exeept Fig. 1 : x 200 executed at Stereo-
scan,
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CONTRIBUTIONS A LA CONNAISSANCE DES KLIPPES

DE TYPE PIENIN DE POIANA BOTIZEI (MARAMURES)!
’ PAR

MIRCEA SANDULESCU %, THEODOR NEAGU % EMANUEL ANTONESCU ¢

Jurassic, Neocomian, Pieniny Klippen, Boliza Nappe. Lithostratigraphy. Apiychus Beds,
Microfaunal assemblages. Palynological assemblages. Basic tuffs. Jaspers. East Carpal-
hians, Transcarpathian flyseh. Ldpus Mouniains and Depression.

Abstraet

Contributions to the Knowledge of the Poiana Botizei
Pieniny-TypeKlippen (Maramures). The pieniny-type klippen of Poiana Botizei
are involved in the frontal scales of the Botiza Nappe. The Jurassic-Neocomian lithostratigraphic
succession is the following: basic tuffs, jasper beds, detrital limestones, “Aptychus beds”,
pelitomorphie limestones and breecious nodular limestones. The Tissalo Beds follow with a
break ; they arc Lower Aptian (or even uppermost Barremian)-Cenomanian in age, cqptaining
microfauna and palynological assemblages cspecially in the Aptian levels. The marly formation
of ,,couches rouges” type starts in the Middle Cenomanian and reach up to the Upper Senonian.
The Turonian levels are missing or strongly condensed. The Mesozoic formation was involved
in tectonic imbrications anterior to the Eocene flysch sedimentation.

Clest Anton (1943) qui, signalant les klippes de Poiana Botizei,
en donne une premiere description microscopique et souligne leur Age
Tithonique, basé sur des restes fossiles. Il est le premiere & les comparer
avec la série pienine des Carpathes occidentales.

" Dimitrescu et Bleahu (1952) mettent en évidence, parmi
les roches constituant les klippes, des calcaires & debris de roches basi-
ques ; ils apportent aussi de nouvelles contributions paléontologiques
en faveur de I’Age Tithonique.

1 Recue le 23 Mai 1980, acceptée le 24 Mai 1980, présentée a la séance du 27 Mai 1980.
2 Institutul de geologie §i geofizicd. Str. Caransebes nr. 1, 78344 Bucuresti, 32.

8 Facultatea de Geologie si Geogralie, Universitatea Bucuresti. Bdul. N. Balcescu
nr, 1, 70111 Bucuresti.
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: Dumitrescu (1957) est celui qui préecise le cadre structural de
la région, v distinguant deux nappes : la nappe de Botiza et la nappe de
Wildflysch. Il considére que les klippes de type pienin, & son avis d’ige
Tithonique, se trouvent dans la nappe de Botiza. Les données cartogra-
phiques de Dumitrescu sont matérialisées aussi dansla feuille Tirgu
Lipus (Dumitrescu, Marinescu, 1965) et sur la carte a I’échelle
1 :200.000 de la Roumanie (feuilles Baia Mare et Visen).

Patrulius et al. (1960) sont les premiers a supposer que les
klippes de Poiana Botizei renferment, & c¢6té du Tithonique, le Néocomien
aussi,. Bombitd (1971) déerit assez en détail les roches constitutives
des klippes, revoit la faune d’Aptychus et fait des précisions micropaléon-
tologiques sur les marnes-rouges de leur ,,couverture”. Il remarque que
les premieres formations avec lesquelles débute cette couverture appartien-
nent &4 un ,horizon marno-argileux som‘ore’-’, traversé par le forage de
Valea Burcutului (Baia Mare), qu’il compare aux couches de Tissalo de la
zone de klippes pienines de 1’'Ukraine subcarpathique. Ilnesignale pourtant
pas ces couches dans la région de Poiana Botizei. Bom bit{ 4 accorde
aux dépoOts des klippes 1'Age Tithonique ; il semble accepter, indirecte-
ment mais pas explicitement la présence du Berriasien. :

Antonescu et al. (1975) ont remarqué, partiellement, les com-
plications tectoniques présentées par la klippe du ruisseau Virdstia (&
Poiana Botizei). Ces auteurs ont séparé également les formations péliti-
" ques sombres de la série de Tissalo (sans leur donner ce nom), qu’ils attri-
buent au Cénomanien. Dicea et al. (1980) ont repris ces données dans
un cadre général concernant le Maramures.

Dans quelques notes de synthése ou dans des travaux de détail I'un.
d’entre nous (S#indulescu, 1975, 1980; Sdndulescu et al,
1975, 1976) a fait des précisions sur la lithostratigraphie, la tectonique et
le cadre général des klippes de Poiana Botizei; ces considérations seront
présentées en détail dans cette note.

.Cadre géologique général

Les klippes de type pienin qui aifleurent dans la région de Poiana
Botizei sont cantonnées dans les écailles frontales de la nappe de Botiza.
Par rapport au corps principal de la nappe, ces écailles frontales ont des
successions lithostratigraphiques différentes (Sdndulescu, 1980).
En effet, dans cette nappe on peut distinguer de : marnes rouges (turono(?)
-sénoniennes), argiles bariolées (paléocénes), le flysch de Tocila (type
»eouches & hiéroglyphes’), le grés de Secu (flysch gréseux lutétien) et le
flysch de Valea Vinului (bype ,,couches & hiéroglyphes” du Lutétien supé-
rieur-Priabonien) (Sdndulescu in Stefdnescu et al, 1979),
tandis que dans les écailles frontales le grés de Secu manque, les argiles
bariolées montent par endroits jusqu’au Lutétien et le grés de Secitura
est supposé étre d’age Oligocéne (Antonescuetal, 1975). De ce point
de vue, on peut considérer les écailles frontales comme formant une unité
indépendante (I'unité des klippes pienines proprement-dite), chevauchée
par la nappe de Botiza (s. str. ). '
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Raccordant les écailles frontales & la zone des klippes pienines qui
affleurent au nord de la vallée de la Tisa (en Ukraine subecarpathique),
la nappe de Botiza (s. str.) se trouve forcément dans une position plus
interne (S&ndulescu, 1980) du point de vue paléogéographique, et
structural aussi. Leur position actuelle, au sud de la faille de Bogdan Vod#
(Sdndulescu, 1976), serait done une position ,,ultra” par rapport 2
la _nappe de Dragovo-Petrova (qui correspond & la nappe de Migura —
Sdndulesecu, 1975). La corrélation des deux unités  (Botiza et
' Dragovo-Petloxra) (B ombit#, 1971; Dicea et al., 1980) se heurte,
. pour ces raisons-la, & de omndeb dlfflcultés

Les quatre écailles frontales montrent, elles aussi, des constitutions
différentes. On constate d’abord que les klippes de type pienin se trou-
 vent groupées le long d’une seule écaille, au front de celle-ci. C’est 1’écaille
de Poiana Botizei nord, qui n’est pourtant pas la plus externe. De I'inté-
rieur vers l’extérieur la succession des écailles frontales est la suivante :
écaille de Migura Tocilor, écaille de Poiana Botizei nord, écaille de Poiana
Botizei sud et écaille marginale. Les particularités de chaque écaille sont
les suivantes :

— Décaille de Migura Tocilor comporte une- succession lithostrati-
graphique qui débute avec les marnes rouges sénoniennes, suivies par des
argiles bariolées paléocéne-éocenes, un ﬂysch type ,,eouches 2 hiérogly-
phes” docéne (par endroits paléocéne ? aussi) et le grés de Seciitura (oligo-
céne?); .

— 1’écaille de Poiana Botizei nord est caractérisée par la présence des
klippes de type pienin, dont nous allons examiner plus loin en détail la
constitution ; le seul probléme serait si la klippe du sommet La Piatrd
appartenait & cette écaille ou bien & 1’écaille de Migura Tocilor ;

— D’écaille de Poiana Botizei sud, dont la succession lithostratigraphi-
que est la suivante : marnes rouges sénoniennes, flysch bariolé paléocéne,
flysch éocéne (type ,,couches & hiéroglyphes);

— écaille marginale constituée d’un flysch éocéne.

Le long de ’écaille de Poiana Botizei nord les klippes de type pienin
affleurent en plusieurs endroits, montrant des dimensions différentes.
Au nord du village de Poiana Botizei, dans le versant gauche du ruisseau
Poiana, deux klippes d’une dizaine de meétres carrés affleurent les klippes
de Piatra Bulbucului. A Poiana Botizel sur la lisiére nord du village, le
ruissean Virdstia coupe la ,klippe principale’ dans laquelle on peut faire les

observations les plus complétes sur la stratigraphie et la structure. Dans
le ruissean Fagului, une tres petite klippe (de quelques meétres) affleure
sous les marnes rouges. Au sud de ce ruisseau au-dessus du village de Poiana
Botizei affleure une autre klippe. Enfin, au sommet. nommé La Piatra,
vers Strimbu Biiuti, est connue une autre klippe assez importante ; elle
est coincée au front de 1’écaille de M#gura Tocilor, mais peut représenter en-
core les restes de I’écaille de Poiana Botizei nord. Nos-principales considéra~
tions portent sur la ,,klippe principale”. Suivant le cas, nous allons faire -
également des remarques comparatives sur les autres klippes.

6 — c. 568
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Stratigraphie des formations jurassiques et néoeomiennes

Afin de mieux comprendre les probléemes de la stratigraphie -des for-
mations jurassiques et neocomiennes, il est nécessaire de présenter tout
d’abord la structure de détail de la ,,klippe principale” (pl. 1).

La ,,klippe principale’ -est constituée de trois écailles : inférieure,
moyenne et supérieure. Les deux premiéres écailles montrent des succes-
sions presque identiques ; celle supérieure présente des différences surtout
pour les niveaux tithonique et néocomien.

Tufs basiques. Les plus anciennes formations affleurant dans les
klippes de Poiana Botizei sont constituées de tufs basiques (écaille inféri-
eure de la ,,klippe principale’). Epaisses de 2 m, elles renferment & leur
base un niveau de bréche a éléments de basaltes subvariolithiques et de
hyalobasaltes amygdaloides (certains de type palagonitique) . Cette breé-
che peut étre partiellement de nature sédimentaire, vu qu'il y a des débris
roulés. I,’Age de ces tufs est accordé indirectement : ils précédent les cou-
ches & jaspes pour lesquelles on admet 1’age callovien-oxfordien. Les tufs
seront donc au moins caloviens et/ou plus anciens.

Couches & jaspes. Aux tufs basiques suivent des jaspes rouges, verts
et noiritres, dont 1’épaisseur dans 1’écaille inférieure de la ,,klippe princi-
pale” est de 4 m. Avec des épaisseurs semblables les jaspes se trouvent
aussi dans les deux autres écailles de la ,,klippe principale’ et aussi dans
la, klippe La Piatrd. Il s’agit pour la plupart deradiolarites typiques, mais
aussi de silicolites. finement détritiques, dépourvues ou tres pauvres en
Radiolaires. I’Age des couches & jaspes est accepté, pour des raisons de
corrélation générale, comme callovien-oxfordien. ,

Mis & part ce niveau de base, les jaspes se retrouvent également
comme des intercalations dans des niveaux plus hauts jusque dans les
,,couches a Aptychus”.

Calcaires détritiques. Développés dang ’écaille inférieure de la ,,klip-
pe principale” avec une épaisseur de 11 m, ces calcaires détritiques se
trouvent aussi dans la plupart des klippes de type pienin de la région. Ils
sont constitués de débris de calcaires (surtout), d’oolithes et de débris de
roches éruptives. Ces derniers ont été déja remarqués par Dimitrescu
et Bleahu (1952). Il g’agit surtout de roches basiques, rappelant les
basaltes subvariolitiques 4, mais aussi de roches plus acides qui pour-
raient étre éventuellement des trachytes. Des débris de Foraminiféres
(parmi lesquels nous avons pu déterminer Nautiloculina oolitica M o h.)
sont également présents, ainsi que des grains de glauconie.

L’4ge des calcaires détritiques est difficile & préciser. Ils surmon-
tent en général les jaspes, mais il'y a des endroits (klippe La Piatr#, écail-
les moyenne et supérieure de la ,,klippe principale’) olt des jaspes sont
intercalés ou méme surmontent ces calcaires. On peut les considérer donc
d’age oxfordien et méme (?) kimméridgien (inférieur).
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La présence des débris de roches basiques et des tufs serait-elle un
argument pour considérer les séries des klippes pienines provenant d’une
zone & croiite simique?! Nous (Sdndulescu, 1975) l'acceptons
volontiers.

»,Couches & Aptychus. Une formation trés caractéristique pour les
klippes de la région de Poiana Botizei, remarquée par tous les auteurs qui
v ont travaillé, est représentée par les ,,couches & Apiychus’. Elles sont
constituées surtout de calcaires (micrites) fins, lités, de couleur rouge,
verte ou violacée. Des intercalations de jaspes ou simplement de rognons
siliceux y sont également connus. :

a Radiolaires, débris d’Apitychus et quelques fragments de Saccocoma.

Généralement ce sont des micrites ou pelmicrites souvent siliceuses ‘ NN

Nous avons été frappés par la pauvreté en Tintinides (il y en a de rares
Calpionella alpina et des Crassicolaria ).

La faune d’Aptychus des klippes de Poiana Botizei, que les diffé-
rents auteurs (Anton, 1943; Dimitrescu, Bleahu, 1952;
Bombi{é, 1971) ont décrite, provient de ces couches. On considére
qu’'elle est en majeure partie tithonique, avec d’éventuels passages au
Berriasien (Patrulius et al, 1960; Bombitd, 1971). La présence
des Saccocomes nous porte pourtant & considérer qu’elles débutent au
Kimméridgien (supérieur ?). Bien que s’étageant du Kimméridgien jus-
qu’au Berriasien, la majeure partie des couches & Aptychus semble étre%
tithonique. _ 2

. Calcaires blancs pélitomorphes. Le sommet des couches & Aptychus
de lécaille inférieure de la ,klippe principale”, de la klippe de Dealu
Bisericii et aussi de' la klippe La Piatrd, est surmonté par des calcaires
blanes trés fins qui renferment des Tintinides. Leur épaisseur ne dépasse
guére quelques métres. Bom bi{# (1971) y a trouvé Calpionella alpina,
C. cf. elliptica, Crassicolaria intermedia et Cr. massutiniana, Tintinopsella
carpathica et T. longa. Nous y avons déterminé aussi des Calpionellites,
ce qui nous autorisait & placer les calcaires blancs pélitomorphes dans le
Néocomien. r B G

Calcaires brécheux noduleux. Au-dessus des calcaires blancs pélito-
morphes (écaille inférieure de la ,klippe principale’) ou au- dessus des
couches & Aptychus (écaille médiane de la ,klippe principale’) affleure
un niveau de 2—4 m d’épaisseur constitué d'un calcaire brecheux d’aspect
noduleux. Ses éléments sont constitués de calcaires rouges et blanc-ver-
datres cimentés par du matériel calcaire rouge. Ils sont riches en Sacco-
comes et Radiolaires.

Les rapports avec les formations qu’il surmonte semblent indiquer

le dépdt inconforme de ce calcaire brécheux. La source des éléments calcai-
res qu’on y trouve reste problématique ; leur microfaciés, bien qu’appa-
renté, ressemble peu & celui des couches & Aptychus des écailles qui I’abri-
tent. Pour des raisons de corrélation nous rangeons ces calcaires brécheux
noduleux dans le Néocomien. .

¢
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Breéche a éléments angulewxz. Dans le lit du ruisseau Poiana (dans
1’écaille supérieure de la ,,klippe principale”) affleure, au-dessus des cou-
ches & jaspes, une breche riche en débris angulaires de calcaires rouges et
de radiolarites. Remarquée aussi par Dumitrescu (1957) et
Bombita (1971), elle a été considérée d’dge Crétacé supérievr, étant
située a la base des marnes de type Puchov. .

En réalité, cette breéche est plus. ancienne; elle est surmontée par
des calcairés siliceux rouges violacés (70 ecm d’épaisseur), qui nous ont
fourni une microfaune & : Dorothia hechti Dien. & Massy, Ammodis-
cus tenuissimus (Gumb.), Lenticulina mauensteri (R oem), Guiullina
nuorensis Dien, & Mass. qui indigque la présence du Néocomien,
notamment du Valanginien supérieur-Hauterivien. Il s’ensuit donc que la
bréche serait elle-aussi néocomienne ; en la corrélant avec le calcaire hré-
cheux noduleux (voir ci-dessus), nous avons précisé 'dge des deux.

Couches de Tissalo

(’est Bom b it & (1971) qui a décrit dans le forage de Valea Burcu-
tului (5 Baia Mare) une série pélitique sombre, qu’il comparait avec les
couches de Tissalo de la zone des klippes pienines de I’Ukraine subcarpa-
thique. Cet auteur ne signale pourtant pas dans la région de Poiana Botizel
des formations similaires. Antonescuetal (1976)et Sdndulescu
- (1975) sont ceux qui ont mentionné ces roches & Poiana Botizei, en les
attribuant au Cénomanien ou; respectivement, & 1’Albien-Cénomanien.

‘ Les couches de Tissalo affleurent dans la région de Poiana Botizel
dans : le ruisseau Virdstia, le ruisseau Scrodoasa (affluent sur la droite du
ruisseau Poiana au nord du village) et au sommet La Piatrd. Elles y sont
représentées par des marnes et argiles sombres cassantes ou feuilletées,
tachetées. A la partie sommitale des minces intercalations d’argiles rouges
violacées sont également connues (Virdstia, Scrodoasa). L’épaisseur des
couches de Tissalo est dé 25—45 m.

Les informations micropaléontologiques. et microfloristiques les
plus complétes ont été obtenues du ruisseau Viristia, dans 1’écaille médi-
ane de la ,klippe principale”. Depuis les niveaux les plus bas jusqu’a
deux meéetres au-dessous de la limite supériecure des couches de Tissalo ’agso-
ciation de microforaminiféres est caractérisée par:

Lituotuba incerta Franke
Hyperammina gaultina D a m.

. Hippocrepina depressa Vasicek
Rheophax minuta T a p p.
Glomospira gordialis (Jon & Park)
Pelosina complanate Frank.
Haplophragmoides concavus Ch a p.
Trochammina vocontiana M oull.
Gaudriyna neocomica Chalil.
Gaudriyna sherlocki B e t.
Gaudriyna cf. filiformis Berth.
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. Verneuillinoides subfiliformis Bar th.
: -~ Dorothia neocomica Chalil.

Lenticulina subgaultina D ar th.
Lenticulina subalata R ss.-
Lenticulina muenster: (R o em.)
Lenticulina cf. collignoni Bspit. & Sigal
Dentalina distincta Reuss :
Dentalina linearis (IR o e m.)

Dentalina oligostegia 1Rs s.
Vaginulinopsis plamuscula (Rss. )
V aginulinopsis incurvata (R s s.)
Marginulinopsis schloembachi (R s8.)
Pseudonodosaria mutabilis (Reuss)
Lagena laevis (Montag.)

Astacolus gratus (Reuss)
Gyroidinoides gracillima D & 1.
Gavelinella barremiana B et t.

» Discorbis vassoewiczi (D jaf.)

A 4 m au-dessus de la base des couches de Tissalo apparait pour la
premiére fois dans cette asscciation Hedbergella sigali M o 11 et Hedber-
gella aptica (A galarova).

On remarque également que les deux derniers meétres renferment
— sur le ruisseau Vardstia — une microfaune dont le contenu présente
une dominance de Foraminiféres agglutinés : - Rhizammina sp., Hippo-
crepina depressa V asicek, Hormosina ovulum Grzyb., H. ovulum
crassa Geroch, Hyperammina gauliina D am., Rheophar minutus
T ap p., Lituotuba incerta Franke, Pelosina complanata Franke,
Glomospira gordialis (Jon & Park), Gaudriynia sherlocki Bett.,
G. predividens. Neacru Ammobaculites cf. parvispira Dam., Recurvozdes
astrachanica (T a j.), Haplophmgmozdes aff. nonioninoides (R $s.), Tro-
chammina vocontiona Mo ull ., Gaudrintya filiformis Ber th. A c6té de
ceux-ci on trouve, avec une momdre fréquence : Gavelinella barremiana
Bett. Globorotalites cf. bartensteini intermedius B et t.

A l’exceptlon des deux derniers metres, ’association microfauni-
que peéut &tre placée dans l'intervalle Barrémien supérieur-Aptien infé-
rieur. Tenant compte du fait que Hedbergella sigali et H. apta n’apparais-
sent qu’a 4 m au-dessous de la base des couches de Tissalo, on pourrait
‘admettre qu'au-dessus de ce niveau est représenté le Barrémien supérieur
et au- dessus de celui-ci D’Aptien inférieur. Nous considérons possible
également I’hypothése que ces couches ne débutent qu’a ’Aptien inféri-
eur, tenant compte aussi des arguments palynologiques.

Trassociation & Foraminiféres agglutinés serait, & la rigueur, d’age
Aptien supérieur, vu qu’elle marque un ehanvement dans les conditions
paleoecologlques Ce changement est d’aﬂleurs ‘anticipé par le palynofa-
ciés, puisqu’au-dessus du niveau & Hedbergella les échantillons deviennent
stériles, dans des conditions lithofaciales identiques.

_f \_ Institutul Geologic al Romaniei
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Sur 30 cm & la limite supérieure des couches de Tissalo, dans une
zone écrasée, aux argiles sombres et argiles rouges, nous avons trouvé
une microfaune & :

Dorothia conica (Rss.)

Dorothia pupa (Rss.)

Dorothia oxycona (Rss.)

Tritazia gaultine carainata (N ea gu)
Tritaxia amorpha (Cush.)
Osangularia cretacea Car B o n.
Rotalipora appeninica (Reich.)

qui prouve I’4ge Cénomanien inférieur de ce niveau. En nous rapportant
a la séquence supérieure des couches de Tissalo du ruisseau Scrodoasa oll
la partie sommitale de celles-ci contient des intercalations d’argiles rou-
ges, nous considérons que les pélites écrasées de la vallée de Viristia
appartiennent également & ces couches. Elles sont surmontées par la for-
mation marneuse de type ,,couches rouges”, qui débute dans la vallée de
Viardgtia dans le Cénomanien moyen (voir plus loin). Le probléme de
I’Albien reste ouvert. Nous n’avons pas encore de preuves paléontologi-

" ques directes. En nous rapportant aux données connues pour les Carpathes

soviétiques, il serait aussi présent dans les couches de Tissalo de la région,
mais laminé peut-étre par des processus tectoniques (souhcrnes par les
pélites écrasées mentionnées). Les remarques de Bom b it & (1971) sur les
péhtes sombres rencontrées par le forage de Valea Burcutului viennent
aussi & l'appui de cette hypothése (si ces pélites sont vraiment des cou-
ches de Tissalo?!)

Tenant compte que I’extréme base des couches de Tissalo ne dépasse
pas le Barrémien supérieur, et méme pas ’Aptien inférieur (voir ci-
dessus) et que leur substratum direct serait néocomien (les calcaires bré-
cheux noduleux), il est possible — et méme trés probable — que celles-
ci aient un caractére discordant.

L’association palynologique identifiée dans les couches de Tissalo
de ’écaille moyenne est rencontrée sur une épaisseur de 10 metres, depuis la
base de la succession. La microflore comprend surtout de dinoflagellés,
les spores étant subordonnés (des espéces de Gleicheniidites) et les pollens
rares. Le contenu en dinoflagellés est le suivant :

cf. Aptea polymorphe Bisenack 1958

Apteodinium granulatum Eisenack 1958

Broomea ? sp.

Cleistosphaeridium ? sp.

Cribroperidinium orthoceras (Eisenack) Davey 1969

Cyclonephelium distinctum (Deflandre&Cookson)
Stover & Evitt 1978

Dinoflagellé type D

Dinoflagellé type E

* Florentinia cf. mantelh ( avey & Williams, da.ns
Davey et al) Da y&V rdler, 1973
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Fromea amphora Cookson & Fisenack 1958
Gonyaulacysta sp.

Gonyaulacysta sp. B ex Antonescu & Avram 1980
Gonyaulacysta cf. cretacea (Neale & Sarjeant)
Sarjeant 1969
ct. Leberidocysta chlamidate (Cookson & Eisenack)
Stover & Evitt 1978
Meiourogonyaulas psoros Davey & Verdier 1974
Meiourogonyaulaz stoveri Millioud 1969
Odontochitina operculata (O. Wetzel) Deflandre &
: Cookson 1955
Oligosphaeridium sp.
Oligosphaeridium complex (White) Davey &
Williams, dans Davey et al.,, 1966
Oligosphaeridium cf. diastema Singh 1971
Olegosphaeridium dictyophorum (Cookson &
Eisenack) Davey & Williams, dans Davey
et al., 1966
Prolizosphaeridium parvispinum (Deflandre) Davey,
Downie, Sarjeant & Williams 1966 (=Prol-
vosphaeridium deirense Davey, Downie, Sarjeant:
& Williams, 1966)
Sentusidinium ? sp.
Sentusidinium sp. B ex Antonescu & Avram 1980
Spiniferites spp.
cf. Subtilisphaera sp.
Tanyosphaeridium sp.
Tapeinosphaeridium cf. granulatum Ioannides,
Stavrinos & Downie 1976
En regardant la répartition stratigraphique des espéces de dinofla-
gellés de l'agsociation palynologique des couches de Tissalo, on peut faire
aussi, de ce coOté-1a, quelques considérations sur 1’age de cette formation.
Prolizosphaeridium parvispinum est une espéce considérée par
Davey (1974) comme marquant le début du ,,Barrémien moyen” dans
‘les argiles de Speeton d’Angleterre et ld partie terminale du Barrémien
inférieur au stratotype (Millioud, 1969; Davey & Verdiert
1974). Antonescu & Avram (1980) identifient cette espéce des la
base du Barrémien supérieur de la région de Svinita — la partie terminale
de la biozone & Leptoceras et Holcodiscus. Cette espeéce persiste dans de
différentes régions d'Europe jusqu’au Vraconien (Verdier, 1975).
Florentinia mantelli est citée par Davey & Verdier (1976)
comme débutant au Barrémien, et dans la région de Svinita, Anto -
nescu & Avram (1980) identifient cette espéce & partir du Barrémien
supérieur.
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Aptea polymorpha est une espéce considérée comime marquant le
début de I’Aptien et caractéristique pour cet étage, sans dépasser ses limi-
tes(Davey & Verdier, 1974; Verdier, 1975). Pourtant, Singh
(1971) cite la présence de cette espece dans 1’Albien (Australie, Amérique
du Nord) et William-s (1978) identifie un exemplaire d’Aplea poly-
morpha dans le Barrémien de 1’Atlantique oriental — DSDP — 370 —
prés des cOtes d’Afrique, platean marocain. G :

Meiourogonyaulax stoveri débute probablement au Jurassique su-
périeur et ne dépasse pas, d’apres Verdier (1975), le Gargasien.

Meiourogonyaulax psoros, espéce décrite dans I’Aptien inférieur au
stratotype (La Bédoule; Davey & Verdier, 1974) est intéressante
par sa présence ; nous he connaissons pas de données plus récentes concer-
nant sa distribution stratigraphique.

11 faut souligner aussi la présence de Leberidocysta chlamidata, espece
dont le début est — selon Verdier (1975) — a partir de I’Albien supé-
rieur. Dans 1’association' de dinoflagellés du niveau 169A/V8 apparaissent
quelques exemplaires attribués & cette espéce ; nous ne pensons pas, méme
si nos exemplaires appartenajent a cette espece, que le niveau respectif
revienne 2 I’Albien ; il est plus probable que cette espéce fasse son appari-
tion plus bas dans 1’échelle stratigraphique.

Tenant compte de ces données, les dinoflagellés des couches de Tis-
salo indiquent lintervalle Barrémien supérieur-Aptien inférieur, marqué
par la présence de Prolizosphaeridium parvispinum qui debute au Barré-
mien supérieur (Antonescu, Avram, 1980) et de Metourogonyoulax
stoveri, espece qui ne dépasse pas le Gargasien (Verdier, 1975). L’asso-
ciation de ces espéces avec Aptea polymorpha (si nos exemplaires appartien-
nent réellement a cette espéce) et la présence de nombreux exemplaires
de Meiourogonyaulax stoveri serait un indice que les couches de Tissalo
(intervalle & dinoflagellés) comprennent seulement I’Aptien inférienr.
Le probleme de l'existence du Gargasien également dans l’intervalle ol
I’on a trouvé les dinoflagellées est difficile & resoudre, compte tenant des
données disponibles jusqu’a présent, parce que son début est marqué
(Verdier, 1975) par Dapparition des espéces comine KFxochosphaeri-
dium arnace Davey & Verdier, 1973 ; Florentinia laciniata Davey
& Verdier, 1973; Ovoidintum scabrosum (Cookson & Hughes)
Davey, 1970, qui manquent dans notre association. Quelques exeni-
plaires observés pourraient appartenir & Ewochosphaeridium arnace, mais
nos déterminations ne sont pas sures jusq’a présent.

La corrélation de l'association des dinoflagellés des couches de Tis-
salo peut se faire tout d’abord avec les dinoflagellés du Bédoulien du stra-
totype (Davey, Verdier, 1974), la présence de 'espece Meiowrogon-
yaulax psoros étant un argument dans ce sens. L’association posséde des
traits communs aussi avec le contenu en dinoflagellés du : 1) Barrémien
supérieur et 1’Aptien inférieur de la région de Svinita, Banat
(Antonescu, Avram, 1980); 2) Barrémien supérieur-Aptien jnfé-
rieur (non différencié) de I’horizon schisteux calcaire de la vallée de Horii-
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cioara, Unité des plis marginaux, Carpathes Orientales (Antonescu
et al,, 1981); 3) Barrémien supérieur des couclies de Speeton — Angleterre
(Davey,1974).

Soulignons encore une fois que les données palynologiques qui con-
cernent, dans cette note, les couches de Tissalo, proviennent du tiers
inférieur (jusqu’au niveau ou apparaissent les Hedbergella ), au-dessus de
laquelle le contenu microfloristique mangque.

Nous voulons donc conclure que, dans la région de Poiana Botizei,
les couches de Tissalo débutent & D'Aptien inférieur (et méme au Baré-
mien terminal) et montent jusqu’au Cénomanien inférieur, et qu’une
grande partie en est d’dge Aptien ; les roches de 1’Albien seraient partielle-
ment écrasées, sinon fortement condensées.

Formation marneuse de type ,,couches rouges”

Les dépots de type ,,couches rouges’ ont été remarqués par tous les
auteurs ayant étudié la région. Ils ont été depuis longtemps (An ton,
1943) comparés avec les couches de Puchov de la zone des klippes pienines
et attribuées au Sénonien (& ’excéption de Bom bit &, 1971, qui sup-
pose aussi la présence du Turonien). Nos observations sur 1’dge de cette
formation ont été faites surtout dans les vallées de Viristia et Poiana,
la, ol elle vient en contact direct avec la ,,klippe principale’.

Dauns le ruisseau de Varfstia les pélites éerasées du sommet des cou-
ches de Tissalo sont surmontées par des marnes de tvpe ,,couches rouges”,
qui ont délivré une microfaune a : Spiroplectaminnina roemeri Lialik er,
Dorothia pupa (Reuss), D. conica (Reuss), D. oxycone (Reuss),
Tritazia goultine carinata (N ea gu), T. amorpha (Cush.), Pleurosto-
mella obtusa Berth., Nodosarelln aliebusi (Storm.), Gyroidinoides
mauretanicus (Carbovier), Gavelinella schloembacht (R euss), Osan-
gularia cretacea Car b onier, Heterolepa polyraphes (R eus s), Orostelle
awmalensis (S1igal), Rotalipora cushmani minor Morn od, R. cushmani
expansa (Carbonier), R. cushmani cushmani (M o1 o w), RE. brotzens
Sigal, R. globotruncanoides (Sigal), Praédglobotruncana stephani
Klaus, qui est d’age Cénomanien moyen.

Dans la vallée de Poiana, & la base des ,,couches rouges’” qui surmou-
tent les calcaires rouges violacés & microfaune néocomienne, appartenant
I’écaille supérieure de la ,klippe principale’”, rous avons trouvé égale-
ment une microfaune du Cénomanien moyen a: Rotalipora brotzeni
Sigal, R. cushmani (Mormnod), R. cf. appeninica (Reich.), Geveli-
nella schloembachi (R eu s s), Hedbergella delrioensis (Carsey), Praeglo-
botruncana stephani (Gandol). ‘

A quelques métres au-dessus du niveau ci-mentionné, une micro-
faune sénonienne inférieure, & savoir :

Ammodiscus cretaceous (Réusgs)
Glomospira charoides (Jon & Park.)
Dorothia oxycona (Reuss)

Gaudryina carinata Franke
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Thalmaennamminag recurvoidiformis Neagu & Tocorjescu
Globotruncana concavata Brotzen
Globotruncana coronata Bolli
- Globotruncana sigali Reich
Marginotruncata pseudolineana Pessagno
Hedbergella cf. flandrini Donze & Porth.

a été trouvée. Son age est indiqué par la présence de Globotruncana coro-
nate, Globotruncana sigali, Marginotruncate pseudolineana, cantonnées
seulement dans le Santonien, et Globotruncana concavata du Coniacien-
Santonien. A cette association s’ajoutent des Foraminiféres remaniés du
Cénomanien (aussi bien planctoniques que bentiques).

A 2 meétres au-dessus la microfaune avec:

Glomospira gordialis (Jon & Park.)
Dorothia omycona (Reuss)
Hormosina ovulum (Grzyb.)
Spiroplectammina semicomplanata (Carsey)
Fissurina orbygniana bicornis Nea gu
Pyramidina sgaynokae (GrzyDb.)
est d’age Sénonien supérieur, aussi bien que celle qui la surmonte (& 50 cm),
qui contient :
Psamosphaera fusca (Sars.)
Ammodiscus cretaceous (Reuss)
Glomospira gordialis (Jon & Park.)
Trochamminoides trreqularis W hite
Trochamminoides vermetiformis (GrzyDh.)
Plectina sp.
Arenobulimminag truncates (Reuss)
Recurvoides gerochi Hanzlikova
Recurvoides glomerosus (Grzyb.)

Les ,,couches rouges” sont surmontées — sur cette coupe et dans
cette écaille (Poiana Botlzel nord) — directement par le flysch éocéne dela
base duquel nous avons déterminé une association & Cyclammina amplec-
tens et Sphaerammina subgaleata du Lutétien.

Les considérations que nous venons de faire sur la formation marneu-
se de type ,,couches rouges” qui affleure dans ’écaille Poiana Botizei
nord montre qu’elle débute au Cénomanien (moyen) et qu’une lacune au
Turonien n’est pas impossible. Nous rapportant aux autres écailles, nous
remarquons que cette formation a délivré une microfaune surtout séno-
nienne, & l’exception de celle de Poiana Botizei sud (Bom bit i, 1971).
Tenant compte des remaniements constatés par nous & la base du Séno-

“nien, on peut se demander si les Globotruncanides turonjennes détermi-
nées par cet auteur n’étaient pas aussi en gisement secondaire (surtout
qu’elles sont accompagnées de Foraminiféres cénomaniennes). La lacune
d’observation qui sépare le niveau a microfaune éosénonienne de celle
cénomanienne sur la coupe que nous avons analysée permet aussi & sup-
poser un Turonien extrémement condensé, ol des resédimentations succes-
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sives ont pu avoir lieu. De toute fagon, le probléeme du Turonien reste
encore a resoudre. |

Dans 1’écaille Poiana Botizei nord — qui renferme les klippes de
type pienin — le seul endroit ol des dépots & lithofaciés paléocéne affleu-
rent est au sommet des ,,couches rouges” de la vallée de Viridstia. Deld
provient fort probablement la microfaune & Globorotalia membranacea et
G. conitruncata mentionnée par Antonescu et al. (1975) (que nous
n’avons pas retrouvée). Le Paléocéne est pourtant connu dans 1’écaille
Poiana Botizei sud et I'écaille Migura Tocilor, aussi bien que dans le corps
principal de la nappe de Botiza.

Discordances et tectogenéses

Le probléme des discordances dans les séries sédimentaires qui pren-
nent part & la constitution de la zone des klippes pienines a été longue-
ment analysé (Andrusov, Birkenmaier., Sikora, ete.) en
Slovaquie et en Pologne. La zone restreinte d’affleurement de ces séries
dans la région de Poiana Botizei rend difficile ’analyse. Quand méme,
on peut souligner certains faits dans ce contexte :

— une discontinuité qui existe au Barrémien est présente au-des-
sous des couches de Tissalo; .

" — une lacune qui s’étend du Néocomien jusqu’au Cénomanien existe
dans Pécaille supérieure de la ,,klippe principale” (1a les couches de Tissalo
ne sont pas connues);

— une lacune ou une trés forte condensation peut étre supposée
dans les ,,couches rouges” au niveau du Turonien.

D’autre part, une tectonisation de certaines klippes (,klippe princi-
pale”, klippe La Piatrd) qui n’entraine pas les flysch éocenes, est certaine.
(est surtout, le cas de la ,,klippe principale’ qui contient trois écailles con-
stitudes sculement de formations mésozoiques (qui montent jusqu’au
Sénonien supérieur). L'’exception du Paléocéne de Viristia (pas encore
confirmé) ne change pas beaucoup le probléme, le flysch éocene n’étant
pas concerné dans cette tectonisation.

Certainement, la phase qui a créé la nappe de Botiza est bien plus
jeune. Il g’agit de la tectogenese intra-Eomiocene, qui est contemporaine
de la deuxiéme phase pienine des Carpathes occidentales. Au cours de cette
tectogenése les écailles frontales, qui correspondent & la zone des klippes
pienines (surtout celle de Poiana Botizei nord), ont été entrainées au front
de la nappe de Botiza s. str. (le corps principal de la nappe). Les klippes
ainsi entrainées ont gardé les traces des déformations (plus ou moins in-
portantes) plus anciennes. Certains accidents tectoniques ont pu étre
méme repris. '

Les différences dang la succession lithostratigraphique des écailles
frontales et du corps principal de la nappe soulignent que ces éléments ne
proviennent pas d’une méme partie de la zone de sédimentation du grand
sillon paléogéne situé entre les Dacides orientales et celles occidentales
(les deux figées en blocs plus ou moins rigides par les tectogenéses créta-
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cées) (SHndulescu, 1980), mais de zones paralléles juxtaposées dans le
sens transversal. Méme les différences de constitution des écailles frontales
montrent que leurs histoires sédimentogénes et tectogenes ont été plus on
moins différentes. Tous ces faits concordent pour soutenir que le raccour-
cissement de socle déterminé par la genése des unités mentionnées a- été
fort important (rappelons dans ce contexte que la nappe de Botiza, 'y
compris ces écailles frontales, ce sont des nappes de couverture).

Conelusions

Les recherches poursuivies sur les klippes de type pienin nous ont
permis d’abord de compléter et de détailler la succession lithostratigraphi-
que des séries sédimentaires constituant ces klippes et aussi leur cou-
verture. Ce sont surtout les contributions sur la présence de I’Aptien (et
du Barrémien supérieur ?) dans les couches de Tissalo et du (Cénomanien
dans la formation marneuse de type ,,couches rouges” qu’il faut particu-
lierement souligner.

L’analyse stratigraphique et les travaux cartographiques nous ont
permis de preclscr l’existence de plusieurs discordances, dont certaines
correspondent & des tectonisations du Crétacé ou du fini-Crétacé.

Les corrélations régionales que nous venons de faire précisent la
possibilité de comparer les écailles frontales de la nappe de Botiza avec’
la: zone des ‘klippes pienines proprement dite. Le corps principal de la
nappe (ou la nappe de Botiza s. str. ) aurait une position plus interne par
rapport & celle-ci et les deux uné position ,,ultra’” par rapport & la nappe
de Dragovo-Petrova (qui est le correspondant de la nappe de Maoura dans
les Carpathes Omentales)

¢ Létude pélrologique a élé réalisée par Doina Russo-Sdndulescu.
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QUESTIONS

Fl. Antonescu: 1. Quels sont les éléments paléontologiques qui indiquent 1’age
des couches A jaspes de la partie basale de la succession des klippes pienines?

2. Les auteurs connaissent-ils I'ouvrage concernant la stratigraphic des dépdts consti-
tuant les klippes de Poiana Botizei, de Gh. Mitreaet I. Costca (1976)?

Réponse : L’ﬁg;e, Callovo-Oxfordicn des couches a jaspes nous ’avons accordé pour des cri-
teéres géométriques et par corrélation régionale depuis 1974 (Sdndules cu, 1975). L’associa-
tion palynologiquc citée par F1. Antonescuetal (1975)ct Gh. MitreactI. Costlen
(1976) nc peut pas étre considéréc caractéristique, puisque la distribution stratigraphique des
genres et espéces indiqués est plus large que l'intervalle Callovien-Oxfordicn, Par exemple, Cla-
sopollis clasoides et Osmundacidites wellmani débutent au Trias supérieur ou a la base du Jurassi-
que, Callialasporites cf. dampierii au Toarciep. La présence des dinoflagéllés non déterminés peunt
suggérer que I’association ne soit pas plus ancienne que le Jurassique moyen, mais sous la forme
dont elle est eitée elle peut monter jusqu’an Crétacé inférieur. Ce n’est pas, sans doute, le eas
des couches a jaspes, qui restent callovo-oxfordiennes; I’association palynologique reste pour-
tant non-caractéristique. X

Gh. Bombi{é: Conformément aux conelusions de cette note, j’aimerais avoir quel-
ques précisions afin de mieux connaitre.les opinions des auteurs sur la strueture générale et la
distribution des faci¢s dans la région. En définissant les catégories sédimentaires approximative-
ment de 1a m&me maniére que dans la zone du Flyseh externe des Carpathes orientales :

1. Quelles sont les différences litho-stratonomiques entre les formations synchrones des
écailles frontales erétacéo-paléogénes d’une part et celles du corps prineipal de la nappe de
Botiza, de I’autre part ? et aussi entre les formations de la nappe de Botiza et celle de Petrova?

2. Quelles sont les ressemblances lithologiques entre la nappe de Petrova et celle de
Magura?

3. Quelle serait, suivant votre opinion, la section traversée par un forage situé dans le
mont Secu? ’ ‘

4. Quelle est la signification de la dénomination de klippes ,,de type pienin’’?

Réponses : 1. Les écailles frontales montrent des successions lithostratigraphiques diffé- |
rentes par rapport au corps priucipal de la nappe de Botiza, comme nous 1’avons d’ailleurs
remarqué dans la note. L'une des plus importantes c’est I’absenee du grés de Secu (Lutétien)
dans les écailles frontales, olt I’Eocene est constitué exelusivement du flysch de type ,,couchesa
hiéroglyphes’’. Par contre, dans les écailles frontales est développé le grés de Secitura, supposé
d’age Oligoceéne, qui n’a pas d’équivalents dans le corps principal de la nappe. Il est aussi &
remarquer la distribution des argiles bariolées, qui dans les écailles frontales montent par cndro-
its jusqu’au Lutétien, tandis que dans la uappe s. sir. ne dépassent pas le Paléocene.

La succession lithostratigraphique de la nappe de Botiza (s. sir. ) est différente également
de celle de Petrova. Le grés de Strimtura (de la nappe de Petrova) n’est pas connu dans la nappe
de Botiza, ol, plus ou moins & cc niveau, est développé le flysch de Valea Vinului (flyseh type
s»scouches & hiéroglyphes’’, Lutétien terminal-Priabonien). L’Eocéne inférieur montre également
des successions lithostratigraphiques différentes, -les grés tendres et le flyseh 4 intercalations
bariolées de la nappe de Petrova n’¢tant pas eonnus dans la nappe de Botiza.

2. C’est surtout le grés de Strimtura qui a des affinités avec le grés de Migura. Cette
ressemblance a été confirmée parles collégues polonais Sikora, Zytkoet Kotlarczik
lors d’une excursion commune au Maramures. Ils ont comparé le grés de Strimtura avee
I’Oravska Magura, qui a une position interne dans I’ensemble de la nappe de Magura. Ca vient
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confirmer aussi la corrélation de la nappe de Dragovo-Petrova avec les unités internes de Ia
nappe de Magura (S&ndulescu, 1972, 1975). Dans ce contexte nous considérons logique
que.la nappe de Botiza s. sir. (qui a une position interne par rapport aux klippes pienines de
Poiana Botizei) nc puissc pas &tre corrélée avec la r;appe de Dragovo-Petrova (qui est externe
par rapport aux khppes pienines).

3. Sur la verticale du mont Secu la nappe de Botiza devrait &tre superposée teclonique-
ment & la happe de Wildflysch. 11 n’est pas impossible que des restes des ,,écailles frontales’”
;;’y trouvent aussi coincés entre les deux nappes. L’unité de Lz{pus, serait inférieure a la nappe de
Wildflysch.

4, La dénomination de ,klippes de fype pienin”’ est utilisée dans le sens défini par
D.Andrusovet E. Scheibner.

DISCUSSIONS

Gh. Mitrea: En dehors des affleurements figurés sur la carte présentée, il y a d’au-
tres points ol les roches appartenant aux klippes pienines affleurcnt, tels que sur les ruisseaux
Leorda, Cocului et Podului.

EXPLICATION DES PLANCHES
Planche II

Dinoflagellés de couches de Tissalo.
Vallée de Viristia,

Fig. 1. — Cyclonephelium distincium (Deflandre & Cookson) Evitt & Stover,
1978. Lame 176A/10; 5,8/113,2; 70 p, f. 661,

Fig. 2. — cf. Leberidocysta chlamidala (Cookson & Eisenack) Stover & Evitt,
1978. Lame 169A/3 ; 23,2/97,2; 65 p, f. 661,
Fig. 3. — cf. Aptea polymorpha Eiscnack, 1958. Lame 34A/1;12/119,5; 118 pu, f. 686,

Fig. 4. — Gonyaulacysta cf. crefacea (Ncale & Sarjecant) Sarjeant, 1969, Lame
1654/3; 2/112,2; 55 u, f. 661,

Planche IIT

Dinoflagellés des couches de Tissalo.
Vallée de Vairdstia.

Fig. 1,3. — Oligosphaeridium diclyophorum (C o ockson & Eisenack) Davey &
Williams, dané Davey et al., 1966. Lame 173A/3; 15,9/95; 125 p, f. 661,

Fig. 2. — Gongaulacysta sp. E. Lame 162A/5; 7,8/106,5; 78 u, f. 661.

Fig. 4. — Dinoflagellé type D. Lamec 169A/3; 21,2/114,3; 60 p, f. 661.
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Fig. 4. — Oligosphaeridium sp. Lame 169A/2 ; 13/107.5; 176 u, f. 661.
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Planche IV

Dinoflageliés des couches de Tissalo.
Vallée de Viristia.

Meiourogonyaulax psoros Davey & Verdier, 1974, Lame 36A/5; 17/111, 9;
58 u, f. 668.

. — Meiourogongaulax psoros Davey & Verdier,1974. Lame 36A/5; 17,2/112; .

58 u, f. 668.
— Cleistosphaeridium? sp. Lame 36A/8; 20/116,5; 73 p, f. 668,
— Broomea? sp. Lame 36A/64 10,9/116,2; 80 p, 1. 668.
5. — Tapeinosphaeridium cf, granulafum Toannides & Stavrinos & Downie ]
1976, Lame 36A/8; 12,9/91, 7; 65 w. f. 668.
Planche V
Dinoflagellés des couches de Tissalo.
Vallée de Varistia.
— Oligosphaeridium cf. diasiema Sin gh, 1971. Lame 36A/4; 20,96,2; 95 pu, f. 668.
— Senfusidinium? sp. Lame 36A[6; 9,2/90; 45 u, f. 668.
— Dinoflagellé type E. Lame 36A/6; 12,9/91 ; 48 p, f. 668.
. — Prolizosphaeridium parvispinum (Deflandre) Davey, Downie,
Sarjeant & Williams, 1966. Lame 36A/15; 18/19,2; 63 u, f. 686.
. — Gonyaulacysia sp. B ex Antonescu & Avram, 1980. Lame 36A/2L 6,1/99;
93 u, f. 668.
Planche VI
Dinoflagellés des couches de Tissalo.
Vallée dec Vardstia.
. — Apleodinium granulaium Eisenack, 1958, Lame 36A/5; 7/101,5; 68 p, 1. 668.
. 2. — Meiourogonyaulax psoros. Davey & Verdier, 1974, Lame 36A/3; 17/112,6
63 u, f. 668.
. — Fromea amphora (Cookson & Eisenack) Sarjeant, 1969. Lame 36A(3;
3,2/103,3; 93 p, f. 668. .
. — Meiourogonyaulax stoperi Millioud, 1969, Lame 36A/[5; 20,2/91,6 ; 63 u, I. 668.
Planche VII
Dinoflagellés des couclies de Tissalo.
Valléc dec Viristia,
. — Prolizosphaeridium parvispinum (Deflandre)Davey,Downie, Sarjecant
& Williams, 1966. Lame 38A/3; 13/113; 70 p, 1. 680.
. — Florentinia cf. mantelli (Davey & William-s dans Davey et al.) Davey
& Verdier, 1973, Lame 169A/1; 110,5; 80 g, f. 661.
. — Senlusidinium sp. B ex Antonescu & Avram, 1980. Lame 176A/7; 7/92,8 ;

83u, f. 661,

— L_ Institutul Geologic al Romaniei
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Project 58 : Mid-Cretaceous Events

et

LES SUBDIVISIONS ET LA CORRELATION DU
CENOMANIEN DE ROUMANIE A PARTIR DE LA FAUNE
- D’AMMONITES t
PAR
LADISLAU SZASZ?

Ammonites. Cenomanian., Biostratigraphic subdivisions. Biostratigraphic zoning. Bio-
stratigraphic correlation.

Abstraet

The Subdivisions and the Correlation of the Cenomanian in
Romaniaonthe Basisof the Ammonite Fauna., The Cenomanian deposits
contain an ammonite assemblage which allows the identification of biozones valid both for the
Romanian territory and for Western Europe. These biozones can be perfectly correlated with
those established in the type region of the Cenomanian as well as in other classical regions in
Europe having the same faunal content; however, the zone index species is different. In this
paper a unitary zoning based on the evolution of the representatives of the Family Acanthoce-
ratidae is presented. The zone index species are characterized by a well-established range, a
wide geological distribution as well as by the fact that they can be easily identified. On the
basis of the fauna evolution the Cenomanian has been divided into three substages, each sub-
stage with a specific ammonite assemblage, which facilitates the intercontinental correlations,

Introduetion

Durant les dermiéres années il a existé une préoccupation pour les
problémes de biochronologie et de' corrélation dans le cadre du Crétacé
supérieur. Ainsi, les programmes internationaux, & savoir le projet ,,Mid-
Cretaceous Events” dans le cadre de 'IGCP (International Geological
Correlation Programme), ont comme fin principale d’établir un schéma
de zonation de l’intervalle Albien-Coniacien & validité internationale, &
méme de servir 4 la datation la plus exacte des divers événements ayant

1 Recue le 20 Mai 1980, acceptée le 22 Mai 1980, présentée a la séance du 28 Maj 1980,
2 Institutul de geologie si geofizicd. Str. Caransebes nr. 1, 78344 Bucuresti, 32,

7 — e 568 ¥
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eu lieu dans cet intervalle. L’existence de ce projet a provoqué, bien en-
tendu, la réactivation des recherches sur les limites, les subdivisicns et le
contenu paléontologique des étages du Crétacé moyen et supérieur sur-
tout dans les régions des stratotypes, mais également dans d’autres régi-
ons avec des données intéressantes pour des zonations ou corrélations
interrégionales, avec des résultats tout & fait intéressants.

Cette vaste action n’est pas restée sans écho parmi les spécialistes
roumains, mais leurs essais se sont réduits & établir des biozones & partir
des Foraminiféres planctoniques (Jana Ion, 1975, 1976, 1978). La
corrélation de ces biozones avec les zones standard en base d’Ammonites
est un probleme délicat, vu la pauvreté -en macrofaune des coupes ayant
servi & établir le§ premiéres. D’autre part, dans les sectéurs aux Ammo-
nites caractéristiques pour leés diverses subdivisions du Crétacé supérieur
on n’a pas pu effectuer jusqu’a présent d’études micropaléontologiques.

Les recherches effectuées pendant les derniéres années ont révélé
que dans les dép6ts cénomaniens de Roumanie il y avait une faune assez
riche en Ammonites, & méme de constituer un point de départ pour déli-
miter des sous-étages et des biozones corrélables avec celles connues dans
d’autreés régions du monde, ce qui nous a porté & étudier tout d’abord cet
étage, bien qu’il y a quelques-impédiments, tel que 1’absence d’une séqu-
ence compléte aux Ammonites dans la méme région ou l'insuffisante con-
naissance des autres régions. On nourrit quand méme l’espoir que cette
étude constituera une base réelle pour la corrélation des échelles biochro-
nologiques établies & partir d’autres groupes d’organismes (Foraminiféres,
Nannoplancton, palynomorphes, etc.) avec les zones d’Ammonites .et
pour des corrélations interrégionales. '

Le stade aetuel de connaissance sur les limites et les subdivisions
du Cénomanien

: D’aprés les usages en vigueur, un étage — en tant qu'unité chronolo-
gique — est défini par sa limite inférieure et .sa durée jusqu’a la limite
inférieure de I’étage suivant. En d’autres. mots, le Cénomanien commence
avec l'apparition des genres ' Mantelliceras, Schloenbachia, Sharpeiceras,
Hypoturrilites etc. (au moins dans I’acception européenne) et dure jusqu’a
I’apparition des premiers éléments fauniques marquant le début du
" Turonien. Suivant 1’acception actuelle, la derniére association de I’Albien
est celle de la zone & Stolicekaia dispar, les espéces les plus caractéristi-
ques étant : Stoliczkaia dispar (’O b .), S. dorsetensis Spath, 8. notha
(Seeley), Mortoniceras (Durnovarites ) perinflatum (S p ath), "M (D.)
posmnflatum (Spath), M. (D.) rostratum (S o w. )s Am.socems perarma-
tum Pictet et Ca m pich e, Ostlingoceras puzosianum (d’Orb.) ete.
Cette conception est & la base de la délimitation du Cénomanien vis-a-vis
de I’Albien dans la majeure partie des ouvrages traitant. ce sujet en
Europe (Thomel, 1965, 1972, 1973; Kenedy, 1969, 1971; Ken-
"nedy et Hancock, 1970, 1971, 1977; Juignet, 1977; Juig-
net, Kennedy, 1976; Juignet et al,, 1978; Renz, Jung, 1978).

%
.

&
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Bien qu’a la premiére vue les choses semblent claires, il faut remar-
quer quand méme que la plupart des-auteurs cités constatent qu’autant
dans la région du stratotype (Sarthe), ainsi que dans la majeure partie
du Bassin anglo-parisien, I’Espagne, le Jura suisse, le Nord et 1'Est de
IEurope et dans d’autres régions le Cénomanien est transgressif, en rema-
niant souvent la faune de la zone a Stoliczkaia dispar. Méme lorsqulon
suppose une continuité de sédimentation-entre 1’Albien et le Cénomanien
(Sud-Est de la France), il y a des intervalles non fossiliféres &1alimite des
deux étages (Donze, Thomel, 1972). Dans ces conditions-1a, on peut
supposer qu’entre la zone & Stolicekaia dispar et la premiére zone d’Ammo-
nites cénomaniens d’Europe il peut exister une ou plusieurs zones encore,
inconnues. Ainsi, Young (1979, p. 16, tab. 2) suggere, pour le Texas
qu’entre la zone & Drakeoceras drakei (équivalue avec 1a zone & S. dispar
d’Europe) et la zone & Budaiceras hyatli [avec les premiéres espéces de
Mantelliceras communes avec I’Europe, par exemple M. saxzbit (Sharpe)
et M. cantianum (Spath)]ily a troiszones successives (& Plesioturrili-
les brazoensis, & Graysonites adkinsi &t 2 Graysonites lozoi ), considérées
plus anciennes que la premiére zone du Cénomanien d’Europe, mais équi-
values avec la zone & Hypoturrilites schneegafnm d’Afnque du Nord. Méme
si 'on admet Popinion de Mancini (1979) qui inclut la zone & Plesio-
turrilites brazoensis dans 1’Albien, reste ouvert le probléme de la corréla-
tion de la faune & Graysonites:du Cénomanien basal texan avec les faunes
d’Europe et d’autres régions. Jusqu’s présent, le genre Graysonites est
connu avec certitude au Texas (Young, 1958), Californie (Matsu-
moto, 1959), Japon (Matsumoto, Inoma, 1975) et probablement
au Brésil (Reyment et al, 1976). La présence-de ce genre en Europe
(Wiedmanmn, 1964) n’est pas absolument sfire. Faute d’éléments pré-
cis de corrélation avec l'une ou l'autre des associations classiques d’Eu-
rdpe, on ne peut pas exclure la possibilité que la faune & Graysonites soit plus
ancienne que la premiere association d’Ammonites connue dans le Céno-
manien supérieur (Kennedy, Hancock, 1977, p. 131). Mais, en
tenant compte du fait que plusieurs genres de l’Alblen terminal, par exem-
ple Mariella, Hyphoplites, Stolicekaia (par le sous-genre Lammnayella)
Ostlingoceras et d’autres ont des représentants dans le Cénomanien infé-
rieur classique, suggérant une évolution ininterrompue de la faune, on
peut conclure gue le hiatus existant entre 1’Albien et le Génomanien en -
Europe est de courte durée et que ’absence de la faune & Graysonites peut
étre expliquée aussi par incompatibilité écologique.

En ce qui concerne les subdivisions du Cénomanien, la majeure
partie des auteurs acceptent sa division en trois sous-étages, équivalant
grosso modo les trois zones reconnues par Hancock (1959) & Sarthe,
notamment la zone 4 Mantelliceras manielli (=Cénomanien inférieur), la
- zone & . Acanthoceras rhotomagense (= Cénomanien moyen) et la zone 2%
Calycoceras naviculare (= Cénomanien supérieur).

La division tripartite du Cénomanien refléte fidélement 1’év01ut10n
de la, faune d’Ammonites, surtout de la famille Acanthoceratidae. Ainsi,
le genre Mantelliceras se développe exclusivement au Cénomanien infé-
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rieur ; la mention des quelques représentants du genre cités pour 1’Albien
supéneur (Thomel, 1968) ou dans les niveau supérieurs du Cénomanien
n’est pas argumentée de fagon convaincante. A ce genre s’ajoutent Shar-
peiceras, Hypoturrilites, Hyphoplites, genres qui ne dépassent gueére la
limite supérieure du sous-étage.

Le Cénomanien moyen est caractérisé par la prolifération et la di-
versification exubérante du genre Acanthoceras, associé aux premiers
représentants moins évolués du genre Calycoceras, qui semble descendre
du genre Mantelliceras. D’autres genres fréquemment rencontrés dans le
Cénomanien moyen sont: FHuomphaloceras, Protacanthoceras, Turrilites,
Sciponoceras ete.

La différence tranchante entre les associations du Cénomanien in-
férieur et moyen suggeére — & ’avis de quelques auteurs (Kennedy,
Hancock, 1977) — un hiatus intracénomanien général & ce niveau.

Dans le Cénomanien  supérieur, sur le fond de l’appauvrissement
général de la faune en nombre d’exemplaire, on observe une diversifica-
tion considérable des genres appartenant 3 la famille Acanthoceratidae
par lapparition des genres Hucalycoceras, Pseudocalycoceras, Thomelites,
Tarrantoceras ; & la partie supérieure du sous-étage apparaissent les gen-
res Metoicoceras, Kanabiceras etc. Parmi les especes du genre Acantho-
ceras, seulement A. hippocastanum (S o w.) est rencontrée certainement
dans le Cénomanien supérieur. Avec une fréquence locale citons les espé-
ces Sciponoceras gracile et Actinocamaws plenus, utilisées souvent 2 des
corrélations inter-régionales.

Naturellement, des préoccupatlons pour une division plus détaillée
du Cénomanien au niveau des zones ou méme des sous-zones ont existé
et existent. On utilise une gamme diverse de genres et espeéces, surtout
des Ammonites mais également des Inocérames, Echinides, Bélemnites etc.

Abstraction faite des zonations plus anciennes ou de celles se réfé-
rant & d’autres continents, pour 1’'Ouest de I’Europe on connait deux
schémas de zonation. Le premier a été établi pour le Bassin anglo-pari-
sien, qui inclut aussi la région stratotype du Cénomanien et c’est le fruit
des travaux de Kennedy (1969, 1971), Kennedy et Hancock
(1977), Juignet et Kennedy (1976). Le deuxiéme- a été élaboré par
- Thomel (1965, 1972, 1973), étant appliqué pour le Sud de la France
(chaines subalpines). Outre les divergences sur la limite Cénomanien/
Turonien, entre les deux schémas il y a des différences notables en ce qui
concerne le choix des espéces index. D’autres fois, on attribue & la méme
espéce index une position différente par rapport & la limite inférieure du
Cénomanien (le cas de Mantelliceras saxbii ). L'avantage de la zonation de
Thomel consiste dans le fait qu’elle fait appel & des espéces apparte-
nant & -une seule famille (Acanthoceratidae), critére indispensable & une
zonation unitaire. E

IL’analyse des associations caractéristiques données pour chaque
zone nous porte & constater qu’il y a assez d’éléments communs qui per-
mettent 'unification des deux schémas de zonation, avec la possibilité
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de choisir pour chaque zone — méme au sein de la famille Acanthocera-
tidae — des fossiles index aisément identifiables, avec une position strati-

- graphique bien établie et une large distribution géographique. De cette
fagon, on peut éliminer les désa,vantages des deux schémas, par exemple
I'emploi des espéces appartenant & de diverses familles comme fossiles index
(le cas de la zonation dans le Bassin anglo-parisien) ou 1’utilisation en tant
qu’indicateurs de zone des espéces nouvelles, dont le ,range” n’est pas
exactement connu (Calycoceras robustum, Acanthoceras praecursor), ou
d’autres avec une position systématique confuse [Lotzeites crassum, qui
selon Juignet et Kennedy, 1976, est synonime de Acanthoceras
hyppocastanum (S o w.) — dans la zonation de Thomel]. Amedro
ev al. (1978 a) ont proposé un essai dans ce sens-13 pour la région de Bou-
lonnais (France), que nous acceptons, avec quelques amendements néces-
saires. La zonatiom proposée et la corrélation avec les zones de 1’Ouest de
I’Europe sont présentées dans le tableau 1.

Du tableau cité il résulte que la plupart des espéces proposées comme
index de zone ont été employées comme telles dans de différentes tentatives
de zonation du Cénomanien. Manitelliceras mantelli (J. Sowerby) et
Acanthoceras rhotomagense (Brongniart) sont les plus anciennes
fossiles index pour le Cénomanien, et méme si elles ont été employées
dans un sens plus ou moins large, elles accomplissent les critéres imposés
pour des indicateurs de chronozone (fide G u e x, 1979), ayant une large
répartition géographique, une position stratigraphique bien établie et
parce que faciles & identifier. D’ailleurs, ces deux espéeces sont considérées
méme dans des ouvrages récents (Kennedy, Cobban, 1976, p. 71,
tab. 5) comme indicateurs de chronozone pour le Cénomanien 1nférleur,
a savoir le Cénomanien moyen.

A notre avis, la zone & Mantelliceras mantelli ¢’est la premiére zone
du Cénomanien européen, ’espéce index apparaissant dés la base de 1’étage
- en association avec d’autres espéces de Mantelliceras & spire renflée [M.
cantianum Spath, M. tuberculatum (Mantell), fide Kennedy,
1971; Juignet, Kennedy, 1976)] et avec une grande fréquence
jusqu’au tiers supérieur du Cénomanien inférieur. Nous considérons que
cette zone est équivalente des zones & Hypoturrilites carcitanensis et &
Mantelliceras saxbiti du Bassin ango-parisien.

L’évolution de la faune, illustrée par 1’apparition et 1a prédominance
des espéces de Mantelliceras & ’aspect de Calycoceras (mais sans tubercules
siphonaux dans le stade précoce) dans la partie supérieure du sous-étage,
justifie la création d'une zone indépendante pour 1’association respective.
Cette zone a été dénommée d’abord ;zone & Mantelliceras gr. dizoni”
(Kennedy, 1971; Juignet, Kennedy, 1976), plus tard étant
proposée comme index de zone Manitelliceras orbignyt (Collignon),
espece plus facile & déterminer et & interpréter (Juignet, 1977;
Juignet et al, 1978) Dans ’acception de ses auteurs, cette zone est
caractérisée par des espéces de Mantelliceras du groupe dizoni, orbignyt,
souatllonense, associées encore avec Mantelliceras mantelli (S o w.), mais
aussi avec les premiers représentants typiques du genre Turrilites.
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En accord avec Amedro et al. (1978 a), e’est la zone avec Acantho-
ceras rhotomagense, équivalente des zones & Turrilites costatus et.Turri-
lites acutus du Bassin anglo-parisien, qui est la premiére zone du Céno-
manien moyen.. Le choix de l’espéce A. rhotomagense (Brongniart)
a la place des deux derniéres est ]ustlflé par Dexistence de quelques diffé-
rences minimales entre l'association & T. costatus et celle & T. acutus,
d’aprés ce - que remarquent méme les auteurs des zones respectives
(Juignet et al., 1978). Outre cela, T. costatus Lamarck est une
espece a longue vie (de la zone & Mantelliceras orbignyi au moins jusque '
dans -la zone 2 Eucalyuocems pentagonum ), par conséquent si elle n’est
pas associée & une espéce plus earacterlsthue d’ Acanthoceras, on ne peut
pas la considérer 1nd10ateu1 de zone. La séparation d’une zone avec ,,4 cantho-
ceras - praecursor’” dans la partie basale du Cénomanien moyen
(Thomel, 1972, 1973) n’est pas justifiée, vu que 4. rhotomagense est
bien représentée par de diverses sous-especes méme dés la limite inférieure
du sous-étage de la région du stratotype (Kennedy, Hancock,
1970; Kennedy, 1971; Juignet, Kennedy, 1976; Julgnet
et al., 1978).

Dans la partie supéneure du Cénomanien moyen sont prédominan-
tes les espéces d’Acanthoceras, qui ont des caractéres particuliers (alter-
nance codtes longues coOtes courtes qui persiste jusqu’au stade mature),
especes incluses dans un sous-genre & part: Aliernacanthoceras (M ar ci-
nowski, 1979). Pour cette association, plus jeune que celle avec
A. rhotomagense, on a proposé comme indicateur de zone Acanthoceras
jukesbrownet Spath (Kennedy, 1969, 1971 ete).

La majeure partie des controverses ont porté sur la zona‘mon du
Cénomanien supérieur, la cause principale en étant la fluctuation des
conceptions sur la limite Cénomanien/Turonien, mais aussi le fait que la
partie supérieure du Cénomanien est assez pauvre en Ammonites dans
toute I'Europe, tandis que sur d’autres continents elle est caractérisée
par des genres inconnus ou faiblement représentés en Europe (Dun"vega-
noceras, Tarrantoceras ).

L’espéce index de la zone la plus utilisée pour le Cénomanien supé-
rieur a été Calycoceras naviculare (Mantell). Cette espece, surtout
aprés avoir été clairement définie par plusieurs auteurs (Cobban,
1971; Kennedy, 1971; Juignet, Kennedy, 1976), aurait été
un bon indicateur pour tout le Cénomanien supérieur, mais des utilisations
contradictoires et son attribution hésitante; tantét au Cénomanien supé-
rieur, tantét au Turonien inférieur, ’ont discréditée comme fossile index.
Elle reste quand méme un bon élement de corrélation intercontinentale,
étant connue en Europe, Afrique, Amérique du Nord, Asie (Japon, Inde) ete.

Dans les conditions mentlonnees, pour la partie inférieure du Céno-
manien supérieur du Bassin anglo-parisien on a proposé la zone & Fucaly-
coceras pentagonuim (Juignet, Kennedy, 1976). L’espece en ques-
tion a été considérée méme plutot index pour le Cénomanien supérieur
(sensu Thomel, 1963, 1972) de Roumanie (Pop, Sz 4 sz, 1973, p. 183
et -tab. 2). La zone & Hucalycoceras pentagonuwm est aisément identifide
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autant par la présence de ’espéce index rencontrée en Angleterre, le Sud
de la France, la peninsule Ibérique, I’Afrique du Nord, & Madagascar,
Inde, Japon, Roumanie etc., ainsi que par I’existence — au méme niveau
— d’autres espéces d’PBucalycoceras et du genre Pseudocalycoceras. A juger
_d’apres le fait qu’autant aprés la zone & Hucalycoceras pentagonum d’Eu-
rope, ainsi qu’aprés les zones & Dunveganoceras d’Amérique du Nord suit
P’association & Seciponoceras gracile, on peut affirmer que lés faunes &
Dunveganoceras sont synchrones avec la zone & Fucalycoceras pentagonum.

On a proposé comme derniere zone du Cénomanien supérieur d’Eu-
rope et d’Amérique du Nord la zone & Sciponoceras gracile (Cobban,
Scott,1972; Kennedy, Cobban, 1976; Juignet, Kennedy,
1976, ete). Outre ’espéce index, cette zone est caractérisée par de diverses
espéces de Metoicoceras, Kanabiceras septemseriatum (Cragin), Actino-
camax plenus (Blain ville). Dans cette zone apparaissent ausside diver-
ses especes de Calycoceras et Pseudocalycoceras. Recemmenent, pour le
méme intervalle de temps, on a proposé la zone & Metoicoceras geslinianim
(Amedro et al.,, 1978 b) en raison du fait que, en Europe, I’espece Sci-
ponoceras gracile (Shum ard) ne se trouve pas justement a la base de
la zone dont elle donne le nom. Puis, Metoicoceras geslinianum (d’Orb.)
fait partie de la famille Acanthoceratidae, en conservant ainsi 'unité de
P’échelle biochronologique du Cénomanien. Dans cette étude nous avons
accepté cette dernieére variante, sans avoir des problémes de corrélation,
vu que la plupart des ,especes” de Metoicoceras d’Amérique du Nord et
d’Burope sont synonimes de Metoicoceras geslinignum (d’Orb.) (cf.
Juignet, Kennedy, 1976). D’autres éléments communs utilisables
dans des corrélations sur de grandes distances sont: Calycoceras naviculare
Mantell), Worthoceras vermiculum (Shum ar d) et surtout Kanabi-
ceras septemserigtum (Cragin) qui, outre PAmérique du Nord et 'Eu-
rope, est rencontrée au Niger aussi (Offodile, Reyment, 1977)
et au Japon Matsumoto et al.,, 1969). .

" L'attribution de la zone & Metoicoceras geslinianum au Cénomanien
met fin & une longue controverse sur la limite Cénomanien-Turonien dans
la région des stratotypes et dans d’autres régions. D’aprés l'interprétation
actuelle, cette limite est tracée & la base de I’association & Mammites nodo-
sotdes (Schlotheim) et Inoceramus (Mytiloides) ex gr. labiatus
(Schlotheim), qui est la premiére association du Turonien.
Juignet et al. (1974) ont démontré que pour inclure la zone & Metoico-
ceras geslinianum au Cénomanien plaident autant les arguments histori-
ques (dans la définition des étages Turonien et Cénomanien, d’Orbigny
a considéré que M. geslinianum et A. plenus appartenaient & ce dernier
étage), ainsi que les arguments paléontologiques (liaisons beaucoup plus
étroites avec la faune du Oénomanien). La limite ainsi établie a une large
corrélabilité par la distribution presque universelle des espéces index
qui marquent la base du Turonien, en offrant la meilleure solution pour
définir en. Roumanie la limite Cénomanien/Turonien. On considére que
dans certaines régions M. nodosoides (S chloth) n’apparait pas dés la
base du Turonien, cas ot la premiére zone de cet étage serait celle
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a  Watinoceras coloradoense (Cobban, Scott, 1972; Kennedy,
Hancock, 1977). Les derniéres recherches démontrent que ce n’est
pas régle générale (Amedro et al, 1978 b). Faute d’autres éléments,
DPapparition des genres Fagesia et Jeanrogericeras est un bon indicateur
pour ‘marquer la base du Turonien.

Limites et subdivisions du Cénomanien en Roumanie

Jusqu’assez récemment, les connaissances sur la faune d’Ammonites
du Cénomanien de Roumanle étaient plutot sommaires, les quelques ap-
paritions mentionnées n’étaient non plus ni décrites, ni figurées. Dans la
plupart des cas, on a assimilé, sans une analyse critique, les zones connues
dans 1’Ouest de I’Europe et on a essayé d’en encadrer les différentes asso-
ciations d’Ammonites, sans vérifier si la succession des espéces index était
réelle ou si une certaine association ne s’encadrait pas éventuellement
dans une autre zone (Chiriaec, 1960, 1961). Un autre impédiment est

.I’absence des coupes avec le Cénomanien ala fois complétement developpe
et riche en Ammonites.

Ainsi, on dispose de coupes représentatives pour le Genomamen in-
férieur pour la Dobxogea du Sud et, en moindre mesure, pour Cherghes
(Sud de Deva), oll le Cénomanien moyen et supérieur est soit dépourvu
d’Ammonites caractéristiques, soit absent. Le Cénomanien moyen & Am-
monites caractéristiques apparait au Sud du bassin de Bahadag, mais
sans avoir des relations claires avec le. Cénomanien inférieur et supérieur.
Dans le bassin de Hateg (pres de la localité d’Ohaba Ponor) il y.a. des Ammo-
nites caractéristiques- au moins pour une partie du Cénomanien moyen,
ainsi que pour le Cénomanien supérieur ; en échange, les dépdts qui pour-
raient revemr au Cénomanien 1nfer1eu1‘ n’ont pas d’Ammonites. Dans
d’autres régions, les faunes sont méme plus pauvres (en quelques cas) ou
insuffisamment connues, mais importantes quand méme pour la datation
plus correcte -des dépdts qui-:les renferment.

L’examen de la faune des coupes prélevées dans les secteurs mention-
nés offre une image assez compléte sur le Cénomanien de Roumanie,
particulierement en ce qui concerne le contenu en Ammonites, les limites,
les subdivisions et la possibilité de corrélation avec d’autres régions.

Les critéres utilisés pour tracer la limite inférieure du Cénomanien
sont ceux employés aussi dans ’Ouest de I’Europe. En ce qui concerne la
Dobrogea du Sud, les relations Albien supérieur (zone & Stoliczhaia dispar )
A /Genomamen inférieur (zone % Mantelliceras mantelli.) sont celles connues
dans la majeure partie du Bassin anglo-parisien, c’est-a-dire le Cénoma-
nien se dispose en transgression et en discordance sur 1’Albien supérieur,
en remaniant une bonne partie de la faune de la zone & Stolwzkam dispar
et d’autres zones, plus anciennes, de 1’Albien.

Dans les régions carpathiques, on suppose qu’entre I’Albien supé-
rieur (Vraconien) et le Cénomanien il y a continuité de sédimentation,
au-dessus de l’association de la zone & S. dispar (qui abrite les espéces
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Ostlmgooe7 as puzosianum, Anisoceras perarmatum ete.) suivent des dépots
3 faune du Cénomanien inférieur (Mantelliceras cf. mantelli, Mantelli-
ceras spp.) (Murgeanu, Patrulius, 1957; Patrulius, 1969
etc). L'association d’Ammonites est assez pauvre, surtout dans le Céno-
manien inférieur, mais pour la continuité de sédimentation Albien/Céno-
manien plaident ecra,lement les arguments lithologiques. Le fait que dans
lassociation cénomanienne de Dobrogea du Sud apparaissent des espéces
qui dans le Bassin anglo-parisien marquent la base du Cénomanien (Man-
telliceras mantelli, Hypoturrilites carcitanensis ) démontre que la lacune
existant dans ce secteur entrel’Albien et le Cénomanien est de courte durée.
Toujours en faveur de cette interprétation plaide le bon état de conser-
vation de la plupart des fossiles remaniées de la zone a Stoliczkaia dispar,
probablement des depots encore non consohdes, éventuellement sub-
mergés.

L'évolution de la faune d’Ammomtes, particuliérement des Acantho-
ceratidae, permet aussi dans le cas du Cénomanien de Roumanie la sépa-
ration de trois sous-étages, parfaitement corrélables avec ceux des régions
classiques d’Europe et d’autres continents, selon ce gue nous avons sug-
géré a une autre occasion (Pop, Sz ész, 1973).

Cénomanien inférieur : les plus riches associations d’Ammonites
caractéristiques de ce sous-étage sont connues en Dobrogea du Sud, sur-
tout dans la vallée de Pestela (colline Amzalia) et & Sipote, d’olt nous
avons déterminé : ' '

Hypoturrilites tuberculatus (B os¢)” ‘
Hypoturrilites gravesianus d’Orbign y)
Hypoturrilttes carcitanensis (M atheron)
Hyphoplites curvatus (Mantell)
Mantelliceras mantelli (J. Sowerby)
Mantelliceras cantianum Spath
Mantelliceras couloni (A’Orbigny)
Mantelliceras saxbii (Sharpe)
Mantelliceras pictett (Hy att)
" Mantelliceras spp.
Stoliczkaia ( Lamnayella s sanctaechateo ma Wri gh t et
Kennedy

Dans la littérature géologique concernant la méme reglon sont sig-
nalées aussi: Mariella cenomanensis (Scliiter), M. essenensis
(Geinitaz), Hypoturrilites mantelli (Sh arp e), Hyphoplites crassofal-
catus (S em en o w), Mantelliceras tuberculatum (M antell), Anisoceras
plicatile (S ow.), Idiohamites elhptwus radiatus- Spath, I. alternatus
vectensis Spath, ete. (Chiriac, 1961, 1979 ?).

L’association représente, dans son ensemble, le Cénomanien infé-
rieur tout entier, notamment la zone & Mantelliceras mantelli et la, zone &
Mantelliceras orbignyi (d’apres la zonation adoptée dans cette étude),
méme si pour la deuxiéme zone on n’a pas encore trouvé de fossiles carac-
téristiques. Pour une telle interprétation plaide l’existence, en Dobrogea
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du Sud, des especes Twurrilites costatus, T. acutus et Sciponoceras baculoide
(Chiriac, 1979, op. cit.), espéces qui — méme si elles ne prouvent pas
avec certitude ’existence du Cénomanien moyen dans cette région — dé-
montrent quand méme que le Cénomanien inférieur est complet, du fait
que le genre Turrilites s. str. apparait pour la.premiére fois dans la zone &
Mantelliceras orbignyi (Juignet, Kennedy, 1976).

Une autre - association appartenant au Cénomanien inférieur est
connue & Cherghes (Sud Deva), renfermant les ‘espéces :

Mantelliceras saxbii (Sharpe)

Mantelliceras costatum (Mantell)

Mariella dorsetensis (Sp ath)

Desmoceras ( Pseudouhligella ) devae L upu
Awustiniceras transsylvanicum (Simionescu)
Puzosia spp. : :

- Quant & ’appartenance de cette association au Cénomanien infé-
rieur, il n'y a aucun doute, selon ce que Simionescu (1944) & établi,
et pour l'existence des dépdts plus récents dans le facies de Cherghes il
n’existe aucune preuve. Malheureusement, dans ce secteur on ne connait
pas encore d’Ammonites plus anciens que le Cénomanien, de sorte que le
probléme de la limite Albien/Cénomanien ne puisse pas y étre abordé.
Des exemplaires isolés d’Ammonites appartenant au Cénomanien inférieur
sont connus aussi dans d’autres régions, mais ils n’offrent pas de critéres
stirs pour identifier certaines zones. ,

Cénomanien moyen : I’association la plus complete et la plus carac-
téristique pour le Cénomanien moyen a été récemment décrite (Sz 4 sz,
1979 a) dans la partie sud du bassin de Babadag, comprenant les suivantes
espéces :

Acanthoceras rhotomagense susexviense (Mantell)
Acanthoceras rhotomagense confusum (Guéranger)
(sensu Kennedy, Hancock, 1970)

Calycoceras newboldi (K ossm at)

Calycoceras spinosum (Kossmab)

‘Calycoceras gentoni paucinodatum (Cric k)
Calycoceras cf. vergonsense Collignon
Protacanthoceras aff. judaicum (Taubenhaus)
Forbesiceras bicarinatum Sz 452

Puzosia sp. :

Dans cette association on remarque la grande fréquence des exem-
plaires -appartenant & l'espéce Calycoceras newboldi (K ossmat), la
présence des espéces d’Acanthoceras du. groupe jukesbrownei et\wlnte’z, ce
qui montre que la plupart de P’association appartient & la zone & Acantho-
ceras jukesbrownei. Pour cette interprétation plaide aussi la position stra-
tigraphique de 1’association, située justement au-dessous des dépots a
Bucalycoceras pentagonum (J uk e s-Br o wne). Il n’est pas exclu que 1@
partie inférieure des marnes & Ammonites d’Ohaba Ponor appartienne a
la zone & Acanthoceras rhotomagense, espece citée d’ailleurs par tous les
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chercheurs de la région, mais les exemplaires attribués & cette espéce soit
qu’ils appartiennent au genre Calycoceras (M amulea, 1953), soit qu’il
ne sont pas assez bien conservés pour faciliter une détermination certaine
(Pop et Sz asz, 1973, pl. VII, fig. 1).

La compos1t1on et la pos1t10n stratigraphique de I’association d’Am-
monites des marnes d’Ohaba Ponor excluent la possibilité de 1’existence
du Cénomanien inférieur dans les dépo6ts respectifs, et les exemplaires
attribués par certains auteurs au genre Manitelliceras appartlennent pro-
bablement au genre Caly ycoceras.

Dang d’autres régions, ou il y a des dépdts appartenant au Cénoma-
nien moyen, les récoltes d’Ammonites sont sporadiques ou réclainent des
révisions et n’offrent pas une base pour des zonations.

Oénomanien supérieur : I’association la plus riche et la plus typique
d’Ammonites appartenant au Cénomanien supérieur est connue toujours
& Ohaba Ponor et les régions avoisinées, renfermant les espéces :’

FEucalycoceras pentagonum (J ukes-Browne)
Eucalycoceras gothicum (K o*s sm a t)
Fucalycoceras sp.

Calycoceras boulet Collignon

Calycoceras aff. lofzet Wiedmann
Calycoceras newholdi (Kossmat)
Pseudocalycoceras thomeli Sz &5z

Forbesiceras bicarinatum Sz 45z

Cette association est caractéristique pour la zone & EBucalycoceras
pentagonum. Les dépdts d’age similaire ont une large répartition en diver-
ses régions de Roumanie, mais ils sont beaucoup plus pauvres en faune.
Ainsi, la présence du Cénomanien supérieur est argumentée a Cisniddioara,
d’olt provient un exemplaire d’Hucalycoceras rowei Spath étiqueté
Mantelliceras mantelli dans la collection de I’Institut Géologique (no.
3926, coll. M. I11ie). Dans le bassin de Glodu, Mutihac (1959) a men-
tionné un exemplaire d’Acanthoceras rhotomagense (IGG-no. 871,  coll.
S. Athanasiu), qui est en réalité un INucalycoceras cf. spathi
Collignon indiquant le Cénomanien supérieur. Dans le bassin de
Rusca Montan# il y a aussi des dépdts appartenant au Cénomanien supé-
rieur, tel que I'atteste un exemplaire de Calycoceras cenomanense
(’Archiac) (Calycoceras naviculare in Dineca, 1977, pl. XII).

La présence de la zone & Metoicoceras geslintanum 1n’est pas encore
attestée paléontologiquement en Roumanie, mais il est presque str qu’une
partie des dépdts & Bzogyra columba connus dans la zone cristallino-mé-
sozoique des Carpathes Orientales, dans le bassin de Hateg, le bassin de Rusea
Montané etc. appartiennent & cette zone, a juger d’apres le fait que dans
les Carpathes Orientales ces dépots (dans lesquels on a trouvé également
un exemplaire de Pseudocalycocems sp.) supportent en continuité de sédi-
mentation des dép6ts & Inoceramus ex gr. labiatus (Sz 4 sz, 1979 b), qui
renferment aussi des genres d’Ammonites caractéristiques du Turonien
inférieur  (Fagesia, Jeanrogericeras ).
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TABLEAU 2

Assoclialion d’ Ammoniles des zones du Cénomanien de Roumanie

7] & i
g“)p gg’ - Zone a Asociation -caractéristique Observations:
B len . .
e g | Mammiles Fagesia sp., Jeanrogericeras sp. Carpathes Orientales
g4 { = G | nodosoides Mytiloides ex gr. labialus (Maramures)
Meloicoceras ? Sans faune
geslinianum caractéristique
i :
E Eucalycgeeras Eucalycoceras pentagonum (Jukes- Ohaba-Ponor,
& | penlagonum Br.) Cisnidioara,
2 Eucalycoceras rowei (Spath) Glodu, ete.
2 Eucalycoceras gothicum (Kossmat)
: Eucalycoceras cf. spathi Coll,
Pseudocalycoceras thomeli Sz sz
Acanthoceras Acanthoceras whifei Matsumoto Ohaba-Ponor
Jjukesbrownei Acanthoceras aff. jukesbrownei
Spath
Calycoceras newboldi (Kossmat)
Calycoceras gentoni paucinodatum
(Crick)
| 8
2z
= = Acanthoceras Acanthoceras rholomagense Bassin de Babadag
g rholomagense sussexiense (Mantell) (éventuellement-
£ Acanthoceras rholomagense Dobrogea du Sud)
3] confusum (Guéranger)
Cualycoceras spinosum (Kossmat)
Turrilites costalus Lamarck
Sciponoceras baculoide (Mantell)
= Espéces caractéristi-
Mantelliceras ? { ques pas encore
orbignyi * | trouvées
o Manlelliceras Manlelliceras mantelli (S o w.) Dobrogea du Sud
2 manlelli Mantelliceras caniianum Spath
‘5 Mantelliceras costalum (Mant.) Cherghes
?-; Manlelliceras picteti Hyatt
— Mantelliceras couloni (’Orb.)
Stoliczkaia (Lamnayella ) sanclae-
catherinae Wright & Kennedy
Hypoturrilites carcitanensis (Math.)
Hypolurrilites gravesianus (¢’Orb.)
) p
=1 3 Stoliczkaia Stoliczkaia spp. Bassin Dimbovicioara
= L | dispar Mortoniceras perinflatum. S path Dobrogea du Sud
2 2 Ostlingoceras puzosianum (d’ Orb.) (remanié)
a
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En ce qui concerne la limite Cénomanien-Turonien en Roumanie,
il faut montrer qu’autant le Cénomanien terminal ainsi que le Turonien
basal sont pauvres en Ammonites; dans ces conditions, le principal cri-
tére pour tracer la limite respective est ’apparition des espéces d’Inocé-
rames du groupe I. labiatus, qui marquent assez exactement la base du
Turonien et, en plus, sont assez fréquentes dans les différentes régions de
Roumanie.

Afin d’avoir une image plus claire sur la zonéo-stratigraphie du Cé-
nomanien de Roumanie, nous donnons dans le tableau suivant les asso-
ciations des zones reconnues avec certitude (tab. 2).

On constate que chaque zone reconnue contient des éléments carac-
téristiques répandus dans presque toutes les régions du globe, et leur cor-
rélation ne se heurte & ancune difficulté. La plupart des especes ne sont
pas liées % une certaine bioprovince. On remarque toutefois la faible
‘représentation de quelques genres bien fréquents dans le Bassin anglo-
parisien, tel que Schloenbachia, qui par les milliers d’exemplaires récoltés
constituent 1’élement le plus caractéristique pas seulement ici, mais éga-
lement dans le Nord et I’Est de I’Europe ; en échange, en Roumanie on a
trouvé seulement quelques exemplaires. Ce fait semble démontrer que le
territoire de la Roumanie était, pendant le Cénomanien, plutét sous l'in-
fluence de la province méditerranéenne, mais sans avoir les éléments
caractérlsthues de cette province (Neolobites ), ce qui nous porte & croire
qu’ll s’agit d'une zone de passage entre les deux bioprovinces.

# M. Chiriac. La faune albienne de Dobrogea du Sud (Ammonoides). Résumé de la
thése de doctorat. 1979. Bucarest.
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QUESTIONS

Gr. P op: Le matériel paléonlologique disponible permet-il d’établir les zones d’Ammo-
nites sur des critéres phylogénétiques, particulidrement & partir de la premiére apparition des
espéces ? '

Réponse : La zonation du Cénomanien fondée sur I’évolution des représentants de la
famille Acanthoceratidae correspond pleinement a I’évolution phylogénétique de la famille et

les zones sont définies justement en vertu de la premiére apparition des espéces index de
zone,

DISCUSSIONS

Janalon: Compte tecnu de la nature de mes préoccupations de recherche, je me sens
obligée de souligner que la présente étude de notre colleégue S z 4 s z représente un événement,
un événement important autant pour nous, parce que ¢’est la premiére zonation du Cénomanien
4 partir ’Ammonites sur 'entier territoire roumain, sinon méme pour tout le domaine carpat-
hique, mais un événement aussi en dehors des frontitéres du pays, comme un nouveau schéma
des zones d’Ammonites pour cet étage, schéma qui met en discussion les zones classiques du
Bassin anglo-parisien ct les zones du domaine méditerranéen. C’est une contribution roumaine,
un point de vue nouveau, compétitif, qui aura du poids dans les discussions du groupe de travail
du Crétacé moyen dans le cadre du Programme International de corrélation géologique (dont
Pactivité prendra fin en 1982). La zonation réalisée par L. Sz 4 sz est d’'une grande impor-
tance pratique pour I'ortho- et la parachronologie du GCénomanien de Roumanie. Four les
biostratigraphes roumains, qui envisagent la zonation & partir d’autres groupes d’organismes,
ecci sera I’échelle de référence immédiate, directe, pour ’étalonnage géochronologique, corrélée
A son tour avec d’aulres échelles d’Ammonites,

Pour moi, qui, dans la zonation micropaléontologique (sur la base des Foraminiféres)
du Crétacé supéricur de Roumanie et notamment du Cénomanien, j’ai fait un travail de pion-
niérat, I’élaboration plus précoce de cette zonation A partir d’Ammonites m’aurait été d’une-
grande utilité.

Je tiens également A souligner que la légende d’une carte géologique est déterminée par
Péchelle orthochronologique employée, la qualité des corrélations stratigraphiques de la carte
est déterminée directement par la maniére dans laquelle sont utilisées I'ortho et la parachronolo-
gie, par la connaissance et la compréhension des points de vue des différents bhiostratigraphes
et leur accord. L’échelle proposée par L. Sz 4 sz, ses conclusions surla limite supérieure du
Cénomanien ou ses subdivisions doivent fixer aussi l’attention de ceux responsables de la
légende des cartes élaborées par linstitut.

8 — c. 568 *
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Cretaceous, Paleogene. Miocene. Study drillings. Palynologicat analysis, Micropal®ntolo-
gical assemblages. Macropaleontological assemblages. Lithobiostratigraphic correlation.
Petrographic study. Stratonomy. Mollusca. Foraminifeia. South” Carpathians. Sedimen-
tary. Getic Domain. Hafeg Basin, A

Abstract

Contributions to the Petrographic and Palaeontologic
Study ofthe HategDepression on theBasis of Drilling Works.
The results of the petrographic and: palaeontologrc researches obtained on the basis of the
study of tour drillings situated on different formations in the Hateg Depressmn are presen-
ted. There have been described deposits" belongmg to the Upper Cretaceous (at Totesti
and Serel), Upper Oligocene (at Jerel and Crivadia), Aquitanian (at Crivadia), Langhian and
Sarmatian (at Sidlas and Serel), each stratigraphic age being proved by palynological ruicro-
and. macropalaeontological assemblages,

iy vederea- cunoagterii litologiei gi structuru depozitelor dm depre-
siunea Hateg, in ultimul timp au fost executate -citeva foraje cu carotaj
continnu plasate in' zona localitdtilor Totesti, Silagu, Serel gi Crivadia
(fig. 1). Probele au fost analizate din punct de vedere paleontologic, sedi-
mentologic si petrografic.
Forajul 01, amplasat la SV de localitatea Hateg, in unprejurnmle
Totegtilor, dupi traversarea depozitelor aluvionare a intrat direct in fun-

1 Predatd la 1 aprilie 1980, acceptatd pentru publicare la 24 aprille 1980, comunicati
in sedinta din 25 aprilie 1980, :

2 Institutul de geologie si geofizicd. Str. Caransebes nr. 1, 78344 Bucuresti, 32.

3 1,P.E.G.. ,,Hunedoara’”. Str. Minerului nr. 2, 2700 Deva .
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damentul bazinului i anume in depozitele Cretacicului superior (Senonian)
de pe flancul nordic al anticlinalului Berezovia-Hateg. Aceasta demons-
treazd incd o datd faptul cid, in ciuda aspectului geografic al depresiunii,
aliniamentul Totegti-Hateg constituia marginea nordicé a bazinului Hateg
care il separa, in timpul Tertiarului, de bazinul inferior al Streiului. Evo-

< Salasu

oSerel

P OBaru o Crivadia
28 %, o " oLy ; PETRILA@

Fig, 1. — Perimetru de amplasare al forajelor din depresiunea
Hateg.
Pénmétre d’emplam,ment des forages dans la dépression de Hateg.

lutia independentd a -celor- doud bazine‘al durat cel put;,in pind la nivelul
Sarmatianului. Forajul 01, pe intreaga coloand, de circa 1400 m a stré-
b¥tut numai depozite apartinind Cretacicului superior (Senonian).

Cel deal doilea foraj; 02, plasat in jurul localitidtii Silasu de Sus se

afld deja in plin bazin -tertidr; -aici fiind strabitute depoz1tele badeniene
si sarmatiene. Talpa sondei, la peste 1100 m a rdmas in. depozite
badeniene. o
: Forajul 03, plasat in imprejurimile satului Serel, la sud-est de forajul
02, a strabitut depoz1tele cretacice, oligocen- superloare, badeniene gi sar-
mat,lene Talpa sondel, la 1200 m, 8-a oprit in depoz1tele cretacic-su-
perioare.. - - .
In fine fora]ul 04 a fost sapat hngé, C‘rlvadla, in- sectorul Barbu-
Binita. El- este singurul care a-atins seria rocilor cristalofiliene, dupi care
a; strabatut depozitele Ohgocenulul superior §i ale Mlocenulul .inferior
(Aquitanian).

Studiul celor patru foraje a demonstrat incd o dats structura netini-
tars a-depresiunii Hateg (fig.2). Astfel;in cadrul acesteia se poate separa -
un sector nord-vestic alcituit preponderent din depozite miocene similare
celor din aria pannonicd si un sector sud-estic in care predomind. depozitele
oligocene si miocene siniilare celor.din-bazinul Petrogani. Intre cele dous
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Fig. 2. — Coloane cu limite stratigrafice in forajele 01-04 din depresiunea Hateg.
1, Cualernar; 2, Sarmatian (Volhynian); 3, Badenian (Langhian); 4, Aquitanian; 5, Oli-
gocen superior ; 6, Senonian ; 7, Cristalin ; 8, resturi foliale ; 9, asociatii sporo-polen ; 10, resturi
micro; 11, viermi tubicoli; 12, gasteropode; 13, pteropode ; 14, bivalve; 15, echmoderme'_
16, pesti (otolite); 17, resturi de mamifere. :
Colonnes avec les limites stratigraphiques” dans les forages de la dépression de Hateg
.1, Quaternaire; 2, Sarmatien (Volhynien); 3, Badénien (Langhien); 4, Aquitanien;
55 'Oligocérie supérieur ; 6, Sénonien; 7, Cristallin; 8, débris foliaires; 9, associations sporo-
pollennique ;° 10, restes nicro; 11, verms tubicoles; 12, Gastéropodes; 13, Ptéropodes; 14,
Bivalves ; 15, Echinodermes; 16, Poissons (otholites); 17, restes de Mammiféres.
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sectoare, séparate de o serie de falii cu orientare SE-NV, pare s& fi existat
o zond ridicatd care le separa net. Cele doud sectoare au reprezentat in
Tertiar doud unititi de sedimentare diferite : sectorul Hateg pentru par-
tea nord-vesticd a bazinului si sectorul Barbu-Banita in sud-estul acestuia,
TRezultatele preliminare obfinute din studiul forajelor au fost pre_@
zentate succesiv-in .doud rapoarte (St a ncu et al., 1975, 1976), iar depo-
zitele miocene din. forajul 02 de Ia Sa.lasu au constltult oblectul unei co-
municiri separ: ate 2

- Forajul 01

Limite .s“tr_di_’f?}mfice: Cuaternar (Holocén)/OretaeiQ superior (Seno-
nian) la 20,00 m; Senonian-adincimea finald 1402,00 m. )

Cretacicul superior (Senonianul )

Studiul petrografic conjugat cu cel stratonomic a stabilit cd sedi-
mentele terigene ale Cretacicului sint acumuldri continentale.

Sedimentele traversate de forajul 01 au un evident caracter ritmic,
care rezultd din repetarea unor secvente gradate cu grosimi de mai multi
metri. In mai multe cazuri s-a constatat ci contactul intre dous secvente
" este marcat de o cicatrice de eroziune de amplitudine redusi (in intervalul
20-339 m au fost numdirate 11 asemenea diasteme).

O secventd completd cuprinde urmitorii termeni incepind din baz :
(@) conglomerate; (b) gresii grosiere albe: (¢) gresii fine, argiloase, cu
o coloratie negricioasd. - s

(a@) Conglomeratele, lipsite de stratificatie, au 2-3 m grosime si
sint constituite fie exclusiv din claste centimetrice de roci magmatice si
metamorfice (granite, sisturi amfibolice, roci tufogene verzi cu porfiro-
blaste de plagioclazi, cua,r’plte i filite), fie exclusiv din claste de calcare
rosii, neorganogene.

(b ) Gresiile gr0s1ere, groase de 1-4 m, au o 0010131;16 alblcloasa,
contin multd micd gi sint friabile datoritd faptului ¢ cimentul calcitic
_este distribuit discontinuu. :

(c¢) Gresiile fine argiloase au grosimi de 0,5-0,8 m gi se disting prin
coloratia negricioasd ori brun¥ ca i frecventa oglinzilor de frictiune: Ali-
nierea foitelor de muscovit conferd gresiilor o vagh stratificatie. Cind sint
sirace in argild gresiile se desagregd cu usurintd in apid ; pe masurd ce
participarea argilei creste roca devine din ce in ce mai compacts. Compo-
zifia mineralogici a gresiilor argiloase determinats prin difractia razelor
X, este relativ simpld : cuarf, feldspati, sericit ori muscovit si caolinit.
Culoarea inchisd a rocii se datoreste cantitdtii mari de materie organicé
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dispersatd. Gresiile contin numai fragmente nedeterminabile de plante §i
utn iy f,st de tulpiné. Toate analizele micropaleontologice au 1ndlcat probe
sterile

O secventd completd cuprinde tom cei trei termeni 51 poate fi deli-
mitatd de doud discontinuitdfi de eroziune. Ea depiseste in mod obignuit
grosimea de 3,5 m, iar intre termenii care o compun este o tranzitie neta.
Eroziunea poate elimina dintr-o secventd termenul final (c¢). Rezultd
in acest mod secvenfe incomplete in care termenul (b) al unei secvente
vine in contact cu termenul (a ) al celei urm#toare. Frecventa mare a
secventelor incompleto (509%,) se coreleazd cu o repetare periodicé a reac-
tivérii eroziunii produse de un agent cu caracter pulsatoriu. Ritmicitatea
caracterului sedimentdrii (ce rezultd din secvent;ele gradate), periodici-
tatea gi flecven’ga eroziunilor, prezenta — desi rari — a materialului ve-
getal, lipsa oricdror indieii paleontologlce, credem c# constituie argumente
in favoarea interpretirii sedimentelor terigene cretacice traversate de
forajul de la Totesti ca fiind acumularl continentale, posibil de tipul fan-
glomeratelor.

In toatd coloana litologic# a acestui foraj, asa cum am mai menmonat
anterior, nu am intilnit decit resturi organice nedeterminabile din care
mentiondm : 3 fragmente milimetrice de gasteropode terestre, nume-
roase resturi foliare interceptate la intervalele 413-415 m, 816,50-
818,40 m, 1130,50-1131,40 m, precum i un rest de tulpini intilnit la
adlncnnea de 1280 50 m, rdmas neidentificat in urma anahzel cuticulare

. Tieleanu, comunicare verbald).

in schimb contmutul palinologic (studiat de E. Antonesec u)
a variat cantitativ in diverse probe. La adincimea cuprinsd intre 571-
574 m a fost puséd in evidentd cea mai elocventd asociafie : Cyathridites
minor Couper, Leotriletes maxoides Krutzsch, Dictyophyllidites
equieximus D ettmann, Carnisporites granulatus Schulz, Plicifera
delicata (Boltkhovitina), Polycingulatisporites reduncus (B olt k-
hovitina), TIriporolites asper Srivastava, Plicapollis serta
Pfug, Gallidasporites sp., Suemeghipollis triangularis G 6 czén, Ocu-
lopollis orbicularis G 6 ¢z 4 n, 0. semimawimus Krutzsch, Deflandrea
8p., Concentricystes sp. ete.

Asomama respectivd indicd Senonianul.’ Microflora cuprinde mai
intii spori cu o extindere stratigraficd mai largd cum sint : Cyathidites
minor (Jurasie-Cretacic-? Terfiar inferior), Carnisporites granulatus (Tria-
sic-Cretacic), in asociafie cu specii prezente si in Cretacicul superior din
Muntii Metaliferi (Antonescu, 1973), precum C’allwlaspm ites (Liasic
mediu-Senonian), Dictyophyllidites equieximus (Jurasic- Creta,cm) Poly-
cingulatisporites reduncus (Jurasic inferior-Cretacic).

O a doua ca,tegone o constituie specii §i elemente de fltoplancton
ce incep din Cretacicul superior ca Leiotriletus mawoides, sau care au fost
intilnite cu precddere in Cretacicul superior: T'riporoletes asper, Deflan-
drea sp. Caracteristica asociaiei este datd de qpeeule de polen de tip Nor-
mapolles (ce caracterizeazi Senonianul in mai multe regiuni alé lumii),
leapollw serta, Oculopollis orbicularis, 0. sémimaximus si Semioculopollis.
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Genul Oculopollis apare din Santonian in-mai multe péir{i ale Europei,
iar in Muntil Metaliferi speeiile Oculopollis orbicularis si 0. semimaximus
sint cunoscute ca incepind din stratele de Bozes si Remefi (la nivelul
Santonian-Campanian inferior), fiind foarte numeroase ; in depozitele fa-
_ciesului proximal-detritic de la - Vintul de Jos de virstd Campanian-Maes-
trichtian inferior, aparitia acestei specii fiind deja mai rard. Genul Semio-
oulopollis este in general cantonat in partea superioard a Senonianului.

Asociatia palinologicd a depozitelor de la adincimea 571-574 m in
forajul Totesti indie# deci Senonianul, probabil Santonian superior.

Cuaternarul

Se atribuie ‘Holocenului depozitele interceptate pe intervalul 0,00-
20,00 m. Ele sint constituite din bolovaniguri cu elemente rulate cu dia-
metle ce variazd intre 10-50 cm de-gnaise, cuartite §i micagisturi alterate
(intervalele 0,00-6.00 m i 7,40-12,55 m).

Se mai gisesc nisipuri argﬂoase cu rare elemente de pietrisuri dise-
minate, precum §i pietriguri cu rare filme de nisipuri grosiere ce constituie
nivelele 6,00-7,40 m §i 12,50-19,75 m, baza depozitelor aluvionare de lunca.

Forajul 02

 Limite -stratigrafice: Cuaternar (Holocen)/Sarmatian 15 m; Sar-
matian inferior (Volhinian)/Badenian inferior (Langhian) 611,00 m’;
Badenian inferior-adincimea finald 1113 m.

Deosebit interes 1-a prezentat bogatul material paleontologic intil-
nit in depozitele miocene ale acestui foraj, care a constituit obiectul unei
comuniciri separate (S tan cu et al., 1978). In lucrarea de fati nu vom
prezenta decit succlnt caracterele esen’plale despunse dm studiul depom-
telor miocene.

Badenianul inferior (Langhianul )

A Sedimentele badeniene interceptate in intervalul 1113-611 m se
prezintd cu o litologie variatd, fiind posibild separarea unor entitifi cu
limite transante intre ele.

Entitatea bazald este reprezentatd de un complex pelitic constituit
din argile cenugii in care apar intercalatii grezoase de grosime redusi,
peste care se dispun pelite cafenii ce contin un abundent detritus vegetal.
Fard nici un fel de tranzifie, peste complexul pelitic se dispun eonglome-
rate, apoi rare nivele brecioase si bancuri grezoase. Totul suportd un epi-
sod biolititic plasat la intervalul 996-990,70 m, nivel fosilifer pe baza
ciruia a fost atestatd virsta depozitelor.

Deasupra biolititelor $i pind la. limita cu depozitele salmaiglene
(611 m) s-au inventariat 8 nivele cineritice intr-o suitd de pelite cenusii,
gisturi argﬂoase cdrbunoase, nisipuri, nisipuri grezoase, nivele microcon-
glomeratice i cu totul accidental conglomerate.
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Se considerd cd intervalul 905-611 m, unde sint cantonate majori-
tatea nivelelor cineritice, reprezintd depozite continental-lacustre, sedi-
mente cu carese ipcheie in acest punct sedimentarcea Badenianului infe-
rior.

Ansamblul faunistic al Badenianului debuteazd prin taxoni marini,
concentrafi in episodul biolititic, in partea bazali a intervalului (1000-
900 m). Dupé acest interval si pind in baza Volhinianului inferior (611 m)
se inregistreazd schimbiri radicale in specirul paleontologic. Taxonii
marini nu sc mai regisese, locul lor fiind preluat de o faund dulcicold prost
conservati de gasteropode (fragmente de protoconce netede, arimdturi
bucale sau zone ombilicale ornamentate radial) si numeroase resturi de
viermi tubicoli ce amintese de polichefele duleicole actuale atribuite
genului Hypania. Atit existenta gasteropodelor citsia viernmilor tubicoli
cantonati in intreg intervalul 905-611 m pledeazd in favoarea unui regim
continental-lacustru si mai conduce la concluzia cd imediat dupi depu-
nerea biolititului legitura cu marea a fost intreruptd. Acest interval il
atribuim tot Badenianului inferior, cercetdrile recente punind in evident{f
inexistenta Badenianului superior in intreaga arie a depresiunii Hategului.
Dup# lacuna stratigraficd ce corespunde celui mai {indr termen al Bade-
nianului (Kossovianul), Sarmatianul debuteazi clasic prin aparitia formei
index A nomalinoides dividens, insotitd de un remarcahil ansamblu de mo-
Iugte caracteristice biozonei hazale a Volhinianului.

Complexul paleontologic al nivelului biolititic include unumeroase
grupe de nevertebrate, pesti precum si reprezentanti ai florei — alge
rhodoficee (Lithothamnium, Janie) sau dassicladacee (Acicularia ).

Dintre foraminifere mentiondim prezenta formelor : Amphistegina
lessont d’ O v b., Borelis hauery (A’ Orb.), B. melo (Ficlhtelet Moll),
B. rotella (@ O r h.), Cribrononion notabilis (P ish.), Cycloforina contorte
(2’ O rb.), Dendritina elegans (A’ O v b.), Lacklanella undosa (Ka rrervr),
Miliola fabularoides (K arrer), Triloculina austriaca 'O rh., 1. gibba
aA’0Orbh.

Briozoare : Hornera verrucosa R e uss, Idmonea sp.

Viermi : Ditrupa cornea L.

Thecidei : Cistelle subeordata Boett ger.

Moluste : plici nuneroase de Cryptoplax weilandi S it lc., Corbula
gibba (O 1iv i), Ohlamys aff. macrotis (Sowerby), Ch. atl. seniensis
(L am.), Nucula nucleus (L.), Lucina sp., Ostrea sp., Venus sp., Architec-
tonica sp., Bittium opina P a rtsch, Caccum trachea L., Oxystele orientalis
Cossman, Rissoa (Alvanie) sp., Rissoa (Zebinella) sp., Scala sp.,
Scaphander sp., Vermelus infortus (I am.).

Crahi: clesti de Portunus.

Echinoderme : sclerite de opliiuride, Echinometra sp., radiole si plici
ce apartin altor genuri.

Pesti determinati pe baza otolitelor : Myctophum debile (K o k e n),
Sparus doderleini Bassoliet Schubeurt, Gobius pretiosus Proch.,
G. vicinalis K ok en.
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In concluzie, fauna badenian# din forajul S#lasu se dezvoltd intr-un
facies recifal, fauna respectivd fiind atribuitd subzonei superioare a bio-
zonei Candorbulina universa-Globorotalia bykovae. Aceastd parte superioard
a Badenianului inferior este regisité in depozitele de suprafa{d ce apar pe
valea Pucioasa, la 5 kin de sonda Salagu, intre localitd{ile Ciopea si Ohaba
de sub Piatrd, unde se dispune transgresiv peste formafiunile mezozoice.

Sarmagianul

Sarmatianul inferior (Volhinianul) a fost interceptat intre cotele
611-15 m; el se dispune peste Langhian dupi lacuna de sedimentare a
Kossovianului.

Intreaga suitd litologic# a Sarmatianului pe o grosime de 596 m se
contureazd monoton, fiind in general peliticd. Apar si intercalatii siltitice,
gresii, nisipuri, nisipuri argiloase, mai frecvente in jumétatea superioari
a profilului, unde sint in alternantd cu seeveni;ele pelitice. Intercalatii de
lignit, cu .o grosime de 0,02 m apar rar, in jurul cotelor 437 m, 250-180 m,
si 66 m, in pelite ce prezmta o} straJtlﬁcaﬂple fin gistoasa.

Referitor la fauna sarmatianid putem evidentia de la bun inceput
bogitia §i variafia prin care se caracterizeazii asociatiile de la diferite
nivele.

Debutul Volhinianului este marcat de aparifia taxonului index pen-
tru entitatea bazald a Sarmatianului — Anomalinoides dividens (Liu ¢ z.).
Prezentdm in continuare lista taxonilor sarmatieni care reunesc specii de
foraminifere, briozoare, viermi, bivalve, gasteropode, crabi, pesti precum
si asociafiile sporo-polinice si de alge.

Foramiunifere : Anomalinoides dividens (Lucz.), A. lobatulus (W.
et J.), Hlphidium aculeatum (4’ O rb.), E. podolicum Serov a, E. listeri
(d’ Orb.), B. macellum (L.), B. regmum (> Orb.), E. sarmaticus D id k.
et Gudina, E. josefinum (1°0rb.), Articulinag problema Bo g d., A.
tamanica B o g d., Discorbis concinna (Brad y), D. valvulata 4’ O 1 b.,
Hauerina complanata Serova, H. tamarae D jan. Miliolinella bana—
tiana (L u ¢ z.), Flintina truncata (K arrer), Protelphzdmm subgranosum
(E g g er), Spiroling austriaca @’ O r b., S. pseudosteligera D i d k., Borelis
mello (F. et M.).

Briozoare : (Crisella cornuntia B obies, Schizoporella sp.

'Viermi: Spirorbis serpuliformis Eichwald, 8. scalaris Eich-
w a ld, Hydroides sp.

Bivalve : Modiolus incrassatus (d’ Orb.), Abra reflexa (Eich w.),
Tapes dissitus (B ichw.), T. tricuspis (B ich w.), T. vitalianus (4’ O r b.),
Ervilia disstta (Eichw.), H. trigonule Sokolov, Mactra eichwald:
Laskarev, Musculus sarmaticus Gatujev, Psamobia labordei sar-
matica P app, Cerastoderma gleicherbergense (P ap p), O. politioanes
(J ek.), CO. politioanei suessiformis (Jek.), C. gracilicostatum (J ek.)
C. soceni (J e k.), C. latisulcum (M i nst.), C. Lithopodolicum (Duboi s),
C. vindobonense (Partsch-Laskarev).
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Gasteropode » dcniaea soceni J e k., Acteocina lajonkaireana (B ast.),
Clithon pictus pictus (Ferussac), Gibbula depressa J e k., Hydrobia
elongata (Eich w,), H. soceni J e k., H. stagnalis (B a s t.), Moesia socent
J e k., Mohrensternia angulate (Eichw.), M. banatica J e k., M. hidro-
bidoides Hilber, M. inflata (M. HO1rn es), M. multicostata Senes, .
M. moesiensis J e k., M. pseudoinflata Hilb., M. pseudoangulate Hil -
ber, M. sarmatice Friedberg, M. styriaca Hilb er, Ocinebrina sub-
lavata B a s t, Pirenella picta D efr ., P. picta mitralis Eichw., P. dis-
Juncta S o w., Pseudamnicola producta J e k., Theodoxus banaticus J e k.,
Valvatina moesiensis J ek., V. stimplex Fuchs.

Crabi: polux i index indet. ;

‘Pegti : Gobius triangularis Weiler, G. tnttimus Proch., G. vici-
nalis K o k e n, G. praetiosus P 1 o ¢ h., G. francofurtanus K o k e n, Clupea
pulchra Smig., Myctophum sp., Callionymus primus W eliler, Gadus?
mainusculoides Schubert, Otholitus (Gadidarum ) insectus Weiler.

Alge : Chalmasia morelleti Pokorny.

Asociatia sporo-polinicd : S

Arbori : . ot

— Conifere : Pityosporites, Piceapollenites, Keteleeriaepollenites, Po-
docarpidites, Tsugaepollenites, Taxodiaceaepollenites.

— Esente cu frunze cdzdtoare: Alnipollenites, Quercopolleniies,
Tricolporopollenites cingulum, Engelhardtioidites, Ulmipollenites, Intratri-
poropollenites, Caryapollenites, Salizipollenites.

Ierburi : Chenopodipollenites, Ericipites, Papaver-fructificatii.

Spori : Polypodiaceoisporites. :

Asociatiile de foraminifere pot fi grupate in trei zone cu caractere
proprii, care de jos in sus sint:

— Intre 611-600 m, zona cu Anomalinoides dividens care marcheazs
baza Volhinianului ;

— intre 600-200 m, zona cu Elphidium (E. macellum, E. listeri, E.
sarmaticum, E. reginum, E. aculeatum ), Articulina (A. tamanica, A. pro-
blema ) si Varidentella, caracteristicd parfil mediane a Volhinianului (zona
cu Varidentella ovata ), i )

— intre 200-60 m zona cu Protelphidium subgranosum, separatd in
- partea superioard a Volhinianului.

Fauna de moluste (bivalve §i gasteropode) prezintd citeva particu-
larit#ti atit in ceea ce priveste predominanta unor genuri, cit si in ceea ce
priveste distribufia stratigrafica a acestora. Din punct de vedere numeric
se constatd neta predominare a gasteropodelor asupra bivalvelor. Dintre
gasteropode cele mai reprezentative elementé,-atit prin frecvenfd cit si
prin semnificatie biostratigraficd sint Mohrensternia, Acteocina, Pseudam-
nicola, Clithon si Pirenella.

Genul Mohrensternia are primele aparitii la adincimea de 576 m si
este destul de frecvent in intervalul dintre 576 si 380 m. De la adincimea
de 380 m dispar o serie de specii ca Mohrensternia inflata, M. sarmatica,
M. styriaca, singurele forme care se perpetueazd pind cétre partea supe-
rioars a succesiunii Volhinianului fiind Mohrensternia moesiensis J e k. §i
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M. pseudoinflata H i1Db e r. Formele acestui gen sint extrem de abundente
in doud nivele cantonate la adincimile de 535 si 380 m.

Genul Acteocina caracterizeaza partea inferioard a succesiunii Volhi-
nianului, nefiind {utilnit maisus de adincimea de 269 m. La anumite inter-
vale (526 m gi 269 m) se constatd nu numai prezenta genului Acteocina
intr-un mare numér de exemplare ci si existen{a unor stadii ontogenetice
suecesive.

Prin diversele sale specil genul Hydrobia are prezente constante in
intregul Volhinian, neputind fi constatatd o preferintd a acestuia pentru
anumite intervale slldhcrrailce

Genul Clithon a iost identificat numai de la adinecimea de 348 m in
sus, dar are frecvente maxime in intervalul cuprins intre 262 si 61 m.
Impreund cu genul Pirenella, genul Clithon formeazd doui nivele carac-
teristice, cantonate la adincimile de 262 m si 62 m.

(GGenul Pirenella are aparitii cu totul izolate mai jos de adincimea de
380 m, dar este prezent printr-un numar mare de indivizi in intervalul
cupring intre 262 m s1 62 m.

Genul Pseudamnicola, reprezentat in general printr-un numér redus
de indivizi caracterizeazd mai ales intervalul dintre 476 m si 380 m.

Alte genuri de gasteropode identificale in asociatia macrofaunisticd
din acest mla] (Acomaca, Gibbula, Ocinebrina ) sint mult mai rare, nere-
prezentind elemente care prin frecventa lor sa fie semnificative pentru
anumite infervale din suita stratigrafica.

Dintre hivalve genul Cerastoderma. este plezent in intreaga succe-
siune a VO]thl&nHlul. La anuinite intervale cum sint cele de la 508 m,
202 m 51106 m se constatd existenta genului mentionat intr-un numir
ridicat de exemplare. Dintre speciile de Cerastoderma o frecventd mai ri-
dicaté o au Cerastoderma gleicherbergense, C. gracilicostatum, C. vindobo-
nense, C. Lithopodolicum si C. latisuleum.

‘Genul Abra caracterizeazd in principal partea inferioard a Vollini-
anului, nefiind intiluit mai sus de adincimea de 268 m.

Genul Ervilia este prezent in intreg intervalul dintre 611 m si 61 m,
deel in intreaga succesiune a Volhinianului. Remarcdm totusi ¢i genul
Ervilia are frecvente mult sporite mai jos de adincimea de 200 m, exis-
tind anumite nivele cuin sint cele de la 269 m, i 436 m unde. erviliile sint
extrem de numeroase,

Genurile Tupes 51 M actra caracterueaza, mai ales intervalul dintre
476 m gi 61 m, fiind de obicei reprezentate printr-un numdér redus de exems-
plare.

Analizind in intregime fauna de moluste se contureazd posibilitatea
separarii a trei asocialil majore cu caractere proprii $i anume :

— intre 611 §i 596 1n o asocia{ie sdracd cu Abre, Ervilia musculus
s1 Cerastoderma, in cadrul cdreia atit numérul speciilor ¢it si cel al indivi-
zilor este-redus; i _

— intre 596 31 269 m complexul macrofaunistic este caracterizat
de prezenta activa, intr-un mare numér de exemplare, a genurilor Mohren-
sternia, Acteocina, Abra, Ervilia, Cerastoderma s1 Musculus. O serie de ge-
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nuri ca Abra, Acteocine 51 nuineroase specii de Mokrensternic nu apar mai
sus de adincimes de 269 m. Alte elemente ca Clithon si Purenella, degi
prezente, nu au irecvem,a pe care o vor avea in depozmelc supl‘ajaccnte

— intre 269 si 57 m asociatia de molugte este dominatid de b])eClllb
genurilor Pwenella, Clithon, Hydrobia, Ihvilic §i Cerastoderma. Genurile
Abra §i Acteocing nu mai apar, iar genul Mohrensternia este prezent doar
prin doud specil (M. moesiensis gl M pseudoinflata ).

Fauna de pegti intilnitd in dep0z1tele sarmatiene din forajul Salasu
este reprezentatd prin resturi de teleosteeni, tie prin fragmente de schelete
indeterminabile, otolite sau, mai rar, din{i (atribui‘l,i gobiidelor). Ocurenta
remarcabild esle inserisd de otolite. Spre deosebire de ansamblul ichtiolo-
gic intilnit in Badenian, cel sarmatian este imbogitit in taxoni, care aduc
un nou spectru de o noud §i variatd compozitie.

Printre exemplarele identificate se desprinde un grup care isi mar-
cheazd sporadic prezenta in Badenianul superior pentru ca apoi si popu-
leze apele sarmatiene cu o frecventd sporitd asa cum este cazul speciilor
Gobius triangularis si Clupea pulchra.

Un alt grup il formeazi speciile eurihaline mio-pliocene tipice care
s-au intilnit fie in sedimentele marine, fie in cele salmastre sau de ape
indulcite. Dintre acestea fac parte gobiidele Gobius pretiosus, @. vicinalis
81 G. francofurtanus.

Continutul sporu-polinic al probelor prelevate din Sarmatian este
destul de bine conservat. Nu se observa deosebiri esentiale in ceea ce pri-
veste continutul palinologic in. probele analizate de la diverse adincimi
cum sint cele de la 533 m, 475-473 m, 269 m, 199-197 m. Din tot ansam-
blul palinologic cercetat se constatd dominanta elementului arboricol, in
care coniferele reprezentate prin genuri variate detin majoritatea numericd
in asociatia inventariatf. Se remarcd de asemenea existenta unei paduri cu
caracter subtroplcal, alcituitd din esente cu frunze ciizitoare (Engelhar-
dtioidites, Tmcolporopollemtes cingulum i Carya ). Cu totul secundar sint
prezen’re si Polypodiaceele, mai frecvente la adincimea de 269 m.

Intregul continut paleontologic identificat in depozitele sarmatiene
din forajul Sidlasu ‘indic# virsta volhiniani a acestora. Asociatiile de fora-
minifere §i cele de moluste permit separarea a trei comple\e faunistice
distincte care se cantoneazd aproape la aceleagi intervale stratigrafice.

Cu toate cil in cadrul asociatieil de molugte exist:d unele elemente ca
Pirenella picta, P. picta mitralis, Clithon pictus, Musculus sarmaticus,
BErvilia dissita care pot fi intilnite si In depozitele Sarmatianului mediu
(Bessarabian), ele nu sint asociate in partea superioard a succesiunii din
forajul cercetat cu nici un element paleontologic specific Bessarabianului.

Asociatia micropaleontologicii a Volhinianului din forajul Silasu,
este similard cu cea din intreaga arie a Paratethysului. Si la S#lasu, ca si
in aria carpaticé gi in intregul Paratetm s, Sarmatianul inferior (V olh1n1-
arul) include asociatbii mlcropaleontoloowe salmastre, foarte bogate in
indivizi, dar-sirace in numir de specii.

Daed ne referim la fauna de pesti si dacd avem in vedere atit larga
lor rispindire pe orizontald cit si frecventa lor pot fi considerate ca forme
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" caracteristice pentru Volhinian, taxonii Gadus? minusculoides si Otholitus
(Gadidorum ) insectus. Cele doua forme mentionate se caracterizeazi si
printr-o réspmdlre mici pe verticali (Brozobohaty, Stancu,
1974).

Asociatia ichtiologicd studiatd oferd de asemenea posibilitatea unei
coreldri cu depozitele sincrone din Subecarpatii Olteniei si Munteniei,
precum si cu cele din Platforma Moldoveneasci. Singura excepfie este cea
a taxonului Gobius francofurtanus care reprezintd o influen{d pannonici,
localizat deci in zona vesticd a térii noastre (Soceni, Beius, Ticvanul Mare
etc.) (St ancu, 1970). In aria subcarpatici taxonul menplonat este sem-
nalat incepind cu Meotianul, de unde se perpetueaza apoi in toate sub-
etajele Pongianului.

Prin caracterele ansamblulul faunistic Volhlmanul din forajul 02
este perfect paralelizabil cu depozitele volhiniene din profilul clasic de la
Soceni (Jekelius, 1944), precum §i cu cele cunoscute in bazinele neo-
gene de pe rama vesticd si nordicd a Muntilor Apuseni, adicd cu cele din
bazinele Zarand, Beiug, Borod gi $imleu. De asemenea Sarmatianul in-
ferior din forajul 02 poate fi paralelizat cu Volhinianul din bazinul Vienei
si din Cehoslovacia.

Paralelizarea cu dep0z1te1e volhiniene din punctele si zonele ment,lo-
nate este facilitatd nu numai de existenta a numeroase elemente comune
de microfaund si de macrofauni ci si de intregul aspect al faunei care pre-
zinté evidente afinitéfi cu faunele volhiniene din Paratethysul central.

Printr-o serie de specii comune (de foraminifere, bivalve, gastero-
pode, pesti) Sarmatianul inferior din forajul 02 poate fi corelat eu Volhi-
nianul din intreaga arie carpaticé si chiar cu cel din Platforma Moldove-
neascé, evident §inind cont de aspectele particulare pe care asociatiile vol-
hiniene le pot imbrica de la o arie de sedimentare la alta i mai ales de
frecventa pe care anumite genuri sau specii o an in cadrul asociatiilor res-
pective.

Ouaternarul (Holocenul )

Se atribuie Holocenului intervalul 15,00-0,00 m constituit din bolo-
viniguri cu elemente rulate, cu diametrul cuprins intre 5 si 15 em, in gene-
ral roci de origine sedimentaré (calcare mezozoice) si secundar roci crista-
lofiliene,

In baza profilului litologic al Cuaternarului sint dispuse nivele de
pietrisuri.cu lamine pelito-siltitice §i chiar nigipuri argiloase.

‘Forajul 03

Limate stratigrafice : Cuaternar (Holocen)/Sarmatian inferior 19,00m ;
Sarmatfian inferior/Badenian inferior 194,00 m; Badenian inferior/Oli-
gocen superior 283,40 m; Oligocen superior/Cretacic superior 1179 m;
Cretacic superior-adincimea finals 1200 m.
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Cretacicul superior (Senonianul )

Se atribuie Cretacicului superior, depozitele interceptate in scurtul
interval cuprins intre 1200 m i 1179 m. Prin aspectul lor litologic depozi-
tele respective amintesc de cele intilnite la partea superioari a forajului
01 (Totesti). Deasupra depozitelor senoniene se dispune suita pelitici a
Oligocenului superior.

Oligocenul superior

Oaracteuzate printr-o monotond suitd pelitic, depoz1tele situate
in intervalul 1179 m-288 m au fost atribuite Oligocenului superior-Chatti-
anului. In intregul interval stratigrafic au fost intilnite fragmente de co-
chilii §i numeroase opercule aparfinind unor gasteropode de ap# dulce.
Desi fragile si cu un grad inaintat de degradare se considerd ca aparfin
genului Coretus, putind fi identificatd specia Coretus cornu (Bron gn.).
La adincimea de 457-460 m a fost intilnit un segment de coastd de ma-
mifer, care nu pistreazd suficiente caractere pentru a i se putea stabili
- genul.

Sedimentele atribuite Oligocenului superior prezintd in depresiune
grosimi ce variazd intre 200 gi 600 m, situindu-se sub cea mai coboritd
aparitie a orizontului purtitor de cidrbuni. Ele ar putea fi corelate cu ori-
zontul rogu din depresiunea Petrosani, unde de asemenea se plaseazd, sub
formatpiunea productivi.

Badenianul inferior (Langhianul )

.Succesiunea litologicd a intervalului 288-194 m, dispusd transgresiv
peste Oligocenul superior, gratie unui complex si ilustrativ contmut pa-
leontologic a fost atribuitd Langhianului.

Depozitele badeniene, transgresive peste ‘Oligocen, debuteazi cu o
brecie (280,00-278, 15 m) constitnitd din elemente subangulare de roeci
cristaline, cu dlametre reduse (4-5 cm). In restul profilului s-au mai intil-
nit rare intercalatii de microconglomerate, cu episoade sporadice de nisi-
puri muscovitice, in intervalul cuprins intre 270,88-265,00 m fiind consta-
tatd prezenta unui nivel tufitic alb-cenugiu.

In afara breciilor bazale restul rocilor amintite constituie nivele
intraformationale in suita predominant pelitici ce caracterizeazd depozi-
tele atribuite acestui interval stratigrafic.

Studiile micropaleontologice efectuate au pus in evidents existenta
unei microfaune bogati §i variati de foraminifere. Nu se 1nreglstreaza
elemente esenfiale in ceea ce priveste evolutia speciilor, deosebirile exis-
tente intre asociatiile micropaleontologice provenind de la diverse nivele
constituind rezultatul controlului facial gi al modului de insedimentare.

Ocurenta foraminiferelor din acest nivel stratigrafic indicd dou# sec-
vente biostratigrafice. Corelabile cu cele din bazinul Vienei (zona inferioars
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i superioard cu Lagenide), in forajul de la Serel, ele au fost separate ca
subzone in cadrul zonei cu Candorbulina universa [Globorotalia bykovae :
— subzona inferioard ce se caracterizeazii printr-o abundentd de
forme planctonice, nota dominantd fiind datd de Candorbulina universa,
Karreriella victoriensis, Lenticulina cultrata, L. calear, G yroidina soldani
ete.

— subzona superiO‘ua se caractel izeazil printr-o diversificale a as0-
ciatiei de foraminifere bentonice gi sefiderea considerabild a speciilor plan-
ctonice. Dintre formele bentonice mentiondm : Textularic deltoidea, No-
dosaria pyrula, Bulimina buchiana, B. pyrula etc. :

Cercetarea probelor de: nannoplancton prelevate de la adincimile de
284.m, 279 m, 274 m si 219 m a pus in evidentd urmitoarea asociatie :
H elocosphaem carteri (Walich) Kmp t., Reticulofenesira pseudo-um-
bilicata (G arter), Sphenolithus heterommphus Detlandre. Ultimul
taxon apare in. ,,exploz1e” chiar din partea inferioarsi a Langhianului, el
nefiind semnalat decit in depozitele Badenianului inferior. In Romania
aceastd asociatie a mai fost semnalatd in depozitele sincrone din depresi-
unea geticd si ‘din Transilvania.

S-a mai remarcat ¢d in proba recoltatd de la partea terminald a pro-
filului (adincimea 219 m) se mai adauga o serie de specii ca Sphenolithus
pseudoradians Bram. et Wile ox si Helicosphaera recta Ha g. (M a 1-
timn i), forme care se situeazi in subzona mlcropaleontologlca urmitoare.

Nannoplanctonul indic# partea inferioard a zonei NN5, echivalentd
cu zona N9 de foraminifere planctonice, adicd cu zona Oandorbulina‘ uni-
versa/Globorotalia bykovae, caracteristicd Langhianului din aria medite-
raneany (Dumitricd et al., 1975).

In forajul de la Serel, debutul macrofaunei langhiene este marcat
de citeva cochilii atribuite forme1 Neopycnodonte cochlear, intilnite la adin-
cimea de 288,50 m. :

Incepmd insd cu intervalul cuprins intre 275-272,50 m, s-a remarcat,
odatd cu schimbarea litologiei, o imbogitire gradatd a continutului fau-
nelor stenohaline cu grupe noi, reprezentate de alge, briozoare, viermi,
molugte, echinoderme, ostracode $i pesti, Toate genurile adaptate fa61e-
sului neritic infralitoral sint ,,in situ’’, fapt atestat de suitele ontogenetice
stabilite la numerogi taxoni ca Amusswm Oorbula scafopode, sau la unele
gasteropode planctonice (Vaginella ).

In schimb s-a remareat absenta specimenelor mature de Neopycno-
donte, ce apar in nivelul arenitic din abundentd, la acest nivel ele avind
0 frecventa redusd, numai in stadii de prodisoconce gi foarte rar ca exem-
plare tinere.

Se relevd dominanta-gasteropodelor fata de celelalte grupe, ele evi-
dentiindu-se in intreg intervalul stratigrafic atribuit Langhianului dea-
supra cotei de 275,00 m, prin formele planctonice atribuite genului Vagi-
nella, aliituri de urmatorii taxoni ; Amussmm, Corbula, Phalium $i Brisso-
p8is.

Mai este de notat aparitia pteropodului Spiratella andrussowi si a
reprezentantilor genului Gobius citre partea terminald a coloanei strati-
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grafice a Langhianului (la adincimea de 197 m), taxoni dominanti in
Badenianul superior (Kossovian).

Referitor la ansamblul ichtiologic s-a remarcat ci prioritare ca frec-
ventd sint genurile Myctophum si Bregmoceras.

In continuare prezentdm intervalul asociatiei macropaleontologice
langhiene din forajul Serel, in biozona Candorbulina universa/Globoro-
talia bykovae. :

Alge dassicladacee : Acicularia sp.

Briozoare : Cupuladria canariensis B u s k.

Viermi : Ditrupa cornea Tinn é.

Bivalve : Nucula(Sacella) fragilis Chemmnitz, Nucula(Nucula)
nucleus (Linné), Limopsis minuta Philippi, Cardium papillosum
Poli, Corbula gibba (O1livi), C. revoluta Brocchi, Solecurtus anti-
quatus vindobonensis M e z., Glycymeris (Glycymeris) pilosus Desh,,
Lucina sp., Amussium (Amussium ) cristatum badenensis (F on't.), Lima
(Lima ) inflata Chemn., Yoldia longa B ell, Chlamys sp., Teredo sp.
ind., Neopycnodonte cochlear (Br o cc hi).

Gasteropode : Diodora graeca (L in n é), Owxistele orientalis C 0 8 3 m.

et Pey.,, Turbonilla spiculum ¥ichw., Hydrobia punctum Eichw.,
Odostomta perrera Boettg., O. elisabetae Boettg, O. conoidea
(Brocc.), Skenea kostejana Boettg., Omologira(A.) rota Forbes
et Hanleyv, Natica catena helicina (Br o cc.), Bulimella(B.) conulus
Eichw., Bittium spina (Partsch), Newotoniella bicarinata S acc o,
Turitella (A.) turris badenensis Sacco, T. (T.) spirata Brocchi,
Aporhais pespelicani alata B ich w., Caecum glabrum Montagu, Cae-
cum trachea M on t., Murex (T.) spinicosta B 1 onn., Chrisellida pyg-
maea Grat, O. minute Grat., Nassa (H.) restitutiana hoernesi
Mayer), Ringicula (R.) auriculata buccines Brocchi, Phalium
(Semicassis ) saburon miolevigatum Sacco, Roxania(R.) callifera
Boettger, Surcula(S.) intermedia (BT onn.), Pleurotoma sp., Sveltia
(C.) lrata Brocchi, Scaphander lignarius, Risso sp., Ancilla(4.)
obsoleta B r o cch i, Oliva flammulata T, a m., Retusa truncatulla Bru g.,
Acteon(A.) semistriatus Férrusac, Ancilla glandiformis Linné,
Spiratella aff. andrussowi (K itt1), Vaginella austriaca Kitt 1
. Scafopode : Dentalium(A.) nevemcostatum mutabilis Doder,

Pulselum (E.) tetragona Brocchl

Echinoderme : Brissopsis ottnangensis Hoernes.

Ophiuride : sclerite. ,

Pesti (otolite) : Gobius sp., G. triangularis W eiler, Myctophum
pulchrum (Proch:), M. debile (Koken), M. aff.. mediterraneum
(Koken), Ot. (Monocentridarum ) alatus W e iler, Bregmoceras catulus
(Schubert), Argentina eyclomorpha W eiler, Sparus doderleini
Bassoli et Schulz? Orthopristis wvoslanensis (Schubert), Ar-
gentina fragilis (P ro¢h.).

9 ~ c. 568
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Sarmagianul inferior (Volhinianul )

) Peste depozitele marine ale Langhianului, dupd lacuna de sedimen-
tare a Badenianului superior, se dispune Sarmatianul inferior (intervalul
194-19 m). El este constituit preponderent din pelite cenusii sau negri-
cioase, atunci cind au un aport mare de detritus vegetal, apoi siltite si
rare episoade microconglomeratice. Intreaga suitd litologici de 175 m a
Sarmatianului inferior este nefosiliferd, exceptind prezenta unor rare urme
foliare indeterminabile.

Virsta depozitelor a fost stabilitd pe baza aflorimentelor de la su-
prafatd, intilnite pe valea Lazu, in amonte de locatia sondei, nu departe
de limita sedimentarului cu formatiunile cristalofiliene.

Analiza, paleontologicii a probelor colectate din profilele la zi, ce
considerdm a fi in continuitate de sedimentare cu coloana litologicd a
forajului, a indicat virsta volhiniand a acestora, pe baza urmé&torului an-
samblu de molugte : Cerastoderma latisulecum (M iinster), C. vindobonense
‘(Partsch-Laskarev), Frvilia dissita (Eichw.), Mohrensternia
inflata M. Hornes), M. sarmatice Friedberg, M. styriaca Hilbe Ty
M. angulate (Eichw.), Acteocina lajonkaireana (B.a st.), A. lajonkaire-
ana sinzowi (K olesniecov), Hydrobia stagnalis (B a s t.), Moesia soceni
J e k., Pirenella picta mitralis Eich w.

Cuaternarul

Sonda Serel a fost amplasatéd pe versantul viii Lazu, in formatiunile

- de terasd, constituite din pietriguri cu elemente de 5-20 c¢m, uneori subru-
-late, de gnaise, micagisturi gi rare nivele de nisipuri grosiere, pe care le
atribuim Pleistocenului. -

Forajul 04

Forajul 04 a fost amplasat in sectorul Baru-Binita, la sud de locali-
tdtile Merigor si Crivadia.

Limite stratigrafice : Miocen inferior (Aquitanian)/Oligocen superior
710,50 m; Oligocen superior/eristalin 759 m; cristalirgadincimea finals
810 m. : ’

Formagiunile eristalofiliene

Forajul 04 este singurul care atinge seria rocilor cristalofiliene. Suita
acestor roci retromorfozate este constituitd din sistuvi sericitoase, sisturi
sericito-cloritoase §i gisturi grafitoase, aparfinind domeniului getic. Sis-
turile cristaline sint interceptate pe un interval de 51 m.

Sisturile sericitoase prezint# o sistozitate marcanti si sint ugor cata-
clazate gi slab alterate. Ele confin lentile mici de cuarf, concordante cu
sistozitatea rocii, precum §i zone milimetrice imbogétite in clorit, de cu-

loare galben-verzuie. ;
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Sisturile sericito-cloritoase prezintd o gistozitate avansati, sint pu-
ternic cutate si cataclazate, continind frecvente diaclaze umplute cu
cuart sau lentile de cuarg de dimensiuni milimetrice sau submilimetrice.
Roca, de culoare cenugie-verzuie, prezintd numeroase oglinzi de frictiune
g1 un grad mediu de alterare.

Sisturile grafitoase se prezintd puternic cutate, cu o sistozitate apre-
ciabild, cu frecvente lentile milimetrice sau centimetrice de cunar{ de cu-
loare alb-liptoasd, concordante cu sgistozitatea rocii.

Oligocenul superior (Chattianul )

Peste formatiunile cristalofiliene, in intervalul 750-710,50 m ge- dis-
pune o suitd de depozite sedimentare predominant rogietice (gresii, pelite
compacte rosii, pe alocuri rosu-cidrimizii sau brune, cu pete cenusii), cu
intercalatii lenticulare de calcare brecioase albicioase-g#lbui, lipsite in
general de faund, atribuite Oligocenului superior.

Pelitele rosii, la prima vedere se pot confunda foarte usor cu rocile
bauxitifere ; analizele termice diferentiale executate pe probele de carote
prelevate din intervalul 733,50-735 m si 740-744 m au aritat un procent
ridicat de illit, fo V?e putme geluri feruginoase §i o proportie redusd de
caleit si d‘E)lOIIllt (1—49%). Acesti constltuen’pl mineralogici indic# prezenta
unei argile illitice marnoase.

Echivaldm acest interval cu succesiunea depozitelor de la suprafati,
ce a fost descrisé de citre Iliescu et al. (1972) sub denumirea de
,scomplexul grezos-conglomeratic rogu si argilo-nisipos rosu-cdrfdmiziu
cu pete cenusii-verzui §i intercalafii lenticulare de calcare de apd dulce”.
Din calcarele albe criptocristaline de pe valea Cheitii (cuveta Merisor) au-
torii au intiluit citeva specii de Heliw, Planorbis, Ferussina $i O’yolotus,
pe baza cérora atribuie acestui complex virsta Chattian.

Un studiu privind confinutul faunistic al calcarelor de ap# dulce de
lar- Merigor (reg‘mnea Baru- Banﬂ;a) a fost intocmit de citre Moisescu
(1982), care a identificat urmétorii taxoni : Pomatias antiguum (B r o n-
gni a rt), Ferussina tricarinata (B raun), Trachysma sp., Coretus corny
cornu (Brongniart), C. cornu solidus (Thomae), C. crassus.- (D e
Serreg), Eobafn,w zilchi Moisescu i Cepaea rugulosa Ziete n, pe
baza cirora stabileste aceasi virstd, chattiand, a complexului de mai sus,
ca §i echivalenta sa stratigraficd cu orizontul rogu din bazinul Petrosani.
In regiunea Cimpu lui Neag din extremitatea vesticd a acestei depresiuni,
in complexul rosu, apar intercalayii lenticulare de calcare de apé dulce cu
aceeasi constitupie petrograficd ca si a calcarelor din regiunea Merlsor
dar lipsite de faune. .

Mibeenul inferior (Aquitanianul )

Succesiunea litologicd interceptats de forajul de la Crivadia in inter-
valul 710,50-0,00 m este atribuitd Aquitanianului (in sens de Egerian ter-

minal).
A
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Suita de depozite ale acestui interval stratigrafic este constituitd din
cicloteme de.conglomerate, microconglomerate, gresii calcaroase, argile
-marnoase, argile sistoase cidrbnnoase §i foarte rar nivele centimetrice de
cdrbune brun. Nota dominantd a intregii serii este data §i aici tot de pelite,
care sint in general cenugii-negricioase (atunci cind contin detritus vege-
tal) i cenusii sau rogeate, uneori compacte, cu oglinzi de frictiune. Uneori
ele prezintd un aport crescut de psamite, alteori sint sistoase si contin
lamine fine de cdrbune brun, cu grosimi intre 0,10 si 0,20 m (la adincimea
de 584 m). Pe un scurt interval de 0,70m, la adincimea de 634 m a fost
intilnit i un nivel cu procent ridicat de material piroclastic, mai exact
o argild tufacee albicioasd. De asemenea la diverse intervale (509,90 m,
483,95 m, 265 m, 228 m, 126,60 m, 132 m, 80 m, 67 m, 41,90 m, 32 m,
29 m, 20,60 m, 12,50 m) pelitele confin resturi foliare indeterminabile.

Psamitele sint de culoare cenusie, cenusiu-albicioase, cu mult mus-
covit, uneori cu elemente rulate de cuarf alb, rareori consolidate.

Gresiile prezintd nn liant calearos; au o culoare cenusie sau negri-
cioasd cind aportul organic este masiv. Uneori prezintd diseminixi de ele- -
mente de cuart (la adincimile de 512 m, 443 m, 260,60 m).

Psefitele apar dezvoltate citre partea bazald a succesiunii litologice.
la adincimile 544,85 m, 540,60 m, 518,10 m, 512 m, 464,40 m, fiind
constituite din elemente polimictice centimetrice i decimetfice cu un
inalt grad de rulare.

La adincimea de 703-701 m au fost mterceptate citeva blocuri de
calcare si dolomite pseudo-oolitice albe-cenusii, care in urma studiului
microscopic s-au dovedit a fi de virstd Neocomian superior-Barremian.
Dupid acest ,,accident carbonatatic’’ se continuid depozitele pelitice ale
Miocenului inferior pin& la nivelul limitei cu Oligocenul.

_ In forajul de la Crivadia fauna a fost intilnitd sub formi de lumasele
in intervalele 584-583 m si 578-576,560 m. Aceasta cuprinde o asociatie de
viermi, briozoare, molugte si pesti (otolite). 4

Dintre viermi citdm.: Serpula corrugata E ichw., Mercierella sp.
si Pomotacerus sp., apoi o singuri specie de briozoar 1ncrusta,nt, prost
conservat, atagsatd pe un fragment. calcaros de Marcierella.

Molustele sint reprezentate de: Polymesoda (Pseudocyrena ) con-
wvexa (B rong.), Congeria basterotti D esh. in L am.t Nuculana westen-
dorpi gracilis D e s h., Hydrobia obtusa S an d b., Stenothyra pupa (Nyst.),
Theodozus (Vittoclithon ) pictus Férussac. .

Asociapia ichtiologicd sirac#, este intocmitd pe baza otolitelor. Ea
cuprinde formele : Gobius aff. mcmalzs Koken, Gobzus 8p., $i Dentex
( Cheimerius ) nobilis K o k e n.

Depozitele interceptate in intervalul 710,50-0,00 m se pot corela cu
aflorimentele la zi din zona Crivadia-Baru, unde ]E liescu et al. (1972)
le descriu sub denumirea de ,,complexul argilo-nisipos cenusiu-verzui cu
cidrbuni” gi din care semnaleazi prezenta unei asociatii de molugte ce
indicd virsta .aquitaniand a depozitelor, paralelizindu-le totodatd cu par-

tea superioarsd a intervalului productiv din depresiunea Petrogani.
4
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Atribuirea acestei serii molasice Aquitanianului (Egerian terminal)
este ficutd pe baza faunelor de moluste.

Astfel, complexul molasic cu cdrbuni din zona Baru-Crivadia-Ru-
sesti se poate paraleliza cu orizontul 4 (Productiv superior) din valea
Salidtrucului- (depresiunea Petrosani).

1 Josefina Stancu, ‘Elisabeta Hanganu, 1. Papaianopol,
Gh.Popescu, Gianina Cioflica, Studiul Miocenului din forajul de Ia S&lasu de Sus
(bazinul Hateg). Com. sed. sesiunii stiintifice a Facultitii de Geologie- Geografie. 1978. Bucuresti.

BIBLIOGRAFIE

"Anton e\s cu E. (1973) Asopciatii palinologice caracteristice unor formatfiuni cretacice din
Muntii Metaliferi. D. S. Inst. Geol., LIX/3, p. 115—166, 27 pl., Bucuresti.

Brozobolhaty R, Stancu Josefina (1974) Der Fischfauna des Sarmatien s. str, in
»Chronostraligraphie und Neoslralolypern’’, Sarmatien (M 5), p. 495515, 3 pl., Bratis-
lava.

DumitricdP.,,GhetaN,Popescu Gh. (1975) Date noi cu privire la biostratigratia si
corelarea Miocenului mediu din aria carpaticid. D. S. Inst. geol. geofiz., LX /4, p. 65—84,
Bucuresti.

Iliescu C.,, Iliescu Maria, Margarit Gh., Mirgdrit Maria, Mdrgdrit
Fugenia Penecs Marioara, Bors Melania (1972) Raport, arhiva Intre-
prinderii geologice de prospectiuni pentru substanf{e minerale solide, Bucuresti.

Jekelius E. (1944) Sarmat und Pont von Soceni. Mem. Insl. Geol. Rom., V,167 p., 65 pl.,
Bucuresti. ~

Moisescu V. (1982) Contribution & la connaissance de la faune de mollusques oligocénes du
ralcaire d’eat douce de Merisor (Bassin de Hateg). D. S. Inst. geol. geofiz., LXVII/3,
p. 99—107, Bucuresti.

Stancu Josefina- (1970) Otolitele sarmatiene de la Soceni (Banat-Roménia). D. S. Inst.
Geol,, LVI3, p. 5—24, 11 pl., Bucuresti.

— CioflicaGianina, Papaianopol I, Popescu Gh. (1975) Raport, arhiva
Institutului de ¢geologie §i geofizicd, Bucuresti. [

— CioflicaGianina, PapaianopolIL,Popescu Gh. (1976) Raport, arhiva
Tnstitutului de geologie s5i geofizicd, Bucuresti.

INTREBARI

F. Antonescu: 1l Care sint elementele paleontologice pentru atribuirea virstei Oli-
gocen superior (Chattian), depozitelor considerate de acedsti virstd in forajul Serel ?

2. In acelasi foraj prezenta speciei Spiratella andrussovi, in depozitele badeniene nu per-
mite ridicarea virstei acestora in Badenianul superior?

v
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3. In forajul Crivadia, in coloana prezentaty sint figurate raporturi de discordanti intre
depozitele aquitaniene si cele oligocene superioare. Este vorba de o lipsé de sedimentare, si daca
este, ce dovezi aveti pentru aceasta? -

Rispuns : 1. Resturile de gasteropode precum si fragmentele de 'o"a'se de mamifere
intilnite in forajul Serel, in intervalul atribuit Chattianului, nu constituie argumente sufi-
ciente. Virsta a fost stabilitd prin similitudinea litofaciald cu alte zone.

2. Prezenta speciei Spiratella andrussowi in partea terminald a depozitelor langhiene
(interval 196 —197 m), nu poate justifica schimbarea virstei. Acest taxon poate coexista cu
celelalte pteropode (Vaginella, Clio si Creseis), dar niciodati invers. In intreg intervalul atribuit
Langhianului in forajul $erel a fost remarcati specia Vaginella ‘austriaca, consideratdi ca form &
dominantéd si totodatd taxon index pentru prima entitate a Badenianului.

3. Suita molasicd a Aquitanianului din forajul Crivadia este bine datati paleontologic.
Ea se dispune peste o serie continentals, detriticd de culoare roscati constituitd din cicloteme
de conglomerate, microconglomerate, gresii calcaroase, argile marnoase, etc., pe care am atri-
buit-o Oligocenului superior.

Nu se poate aprécia cit lipseste din partea terminald a Oligocenului si cit din,bafa Aquita-
nianului — discordanfa este marcanti. '

M. L upu: Si faceti preciziri cu privire la litologia formatiunilor senoniene stribatute
de forajul de la Totesti, M4 refer la eventuala prezentd a unor nivele de roci ciarbunoase sau
piroclastice ?. A . {

Rdéspuns : Depozitele senoniene interceptafe de forajul Totesti sint acumulari continen-
tale, posibil de tipul fanglomeratelor. Nu au fost intilnite roci piroclastice, iar nivelele argiloase
cenusii negricioase nu contin cirbuni ci numai un abundent detritus vegetal..

Gh.-Mitrea: Ce fel de carotaj mecanic s-a ficut? Sonda a fost carotatd continuu?
Sint Inscrise pe diagrafia electrici cu destuld claritate pachetele (formatiunile) descrise?

Rdspuns : Toate forajele studiate, amplasate in depresiunea Hateg, au fost carotate con-
tinuu. Diagrafiile electrice au furnizat date evidente privind depozitele il"iterceptate.

DISCUTII g

E. Antonescu: Este posibil ca asociatia palindlogicé senoniand din forajul Totesti
.8 fie remaniatd, deoarece este alcituitd din plitine exemplare ; in lipsd de alte date, aceastd
asociatie poate fi consideratd doar ca o indicatie in vederea virstei senoniene a depozitelor fora-
jului Totesti si nu ca o precfzare a virstei acestor depozite. L

D. Grig drescu: Cercetirile asupra depozitelor cu dinozauri din zona. Sinpetru-
Ciula Mare-Vilioara (partea sudici a depresiunii Héteg) ne-au oferit recent ocazia de a intilni
in aluviunile v&ii inundabile a riului’Sibisel dou# testuri de numuliti prinse intr-un material
brecios calcaros foarte subtire. Numulitfi apartin speciei Nummulifes perforatus (forma B)
(determinatd de Nit & T &t adrim). Faptul poate prezenta importanti pentru paleogeografia
depresiunii Hateg, cunoscut fiind cfi in depozitele eocene in facies: calcaros-numulitic nu sint
cunoscute in .eadrul acestei depresiuni.(Eocenul aici fiind reprezentai printr-un litofacies conglo-
meratic grezos, dezvoltat in partea de vest a bazinului); sint sugerate astfel legituri cu depre-
siunea Transilvaniei-in timpul Eocenului, unde microfaunele cu N, perforalus sint caracteristice
Eocenului mediu. '
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M.Lupu: Consider ci virsta depozitelor atribuite Senonianului in forajul de la Totesti
rimine o problem3 deschisd. In orice caz nu cred ci ele pot fi atribuite Senonianului in ansam-
blu, intrucit este stiut c3 in depresiunea Hateg formafiunile senoniene pre-maestrichtiene sint
dezvoltate in facies marin. 2

Mi se pare interesantd tectonica rupturald neogend pusi in ev1denta de grosimile diferite
ale formatiunilor presarmatiene. .

CONTRIBUTIONS A L'ETUDE PETROGRAPHIQUE ET ‘
PALEONTOLOGIQUE DE LA DEPRESSION DE HATEG,
FONDEES SUR DES FORAGES

(Résumé)

L’analyse des échantillons prélevés de quatre forages exécutés dans la Dépression de Hateg
a mis en évidence une succession de dépdts attribuée au Crétacé supérieur, Paléogérié et Mio-
céne, Les données obtenues par I'étude de carrotes, corroborées avec celles fournies par les échan-
tillons prélevés des affleurements, ont apporté une série de nouvelles données, destmées 2
faciliter laycorrélation de tous les dépdts de cette région. '

Le soubassement cristallin n’a été atteint que dans le secteur Baru-Béanita par le forage.
04-Crivadia, a4 une profondeur de 759 m. Il est constitué de roches cristallines rétromorphisées
(schistes sériciteux, séricito-chloriteux ou graphiteux appartenant au domaine gétique).

Les dépots du Crétacé supérieur (sénoniens), attestés par analyse palynologique, ont été
rencontrés dans les forages 01-Totesti et 03-Serel, & la profondeur de 1200—1179 m. L’étude
pétrographique conjuguée avec celle stratonomique ont montré que les sédiments terrigénes du
Crétacé supéric\l_jr sont des accumulations continentales, probablement du type des fanzig-a
glomeérés. -

Les dépots paléogénes, représentés seulements par ’Oligocéne supérieur, ont été rencon-
trés dans les forades 03-Serel sur une épaisseur de 891 m et 04-Crivadia sur un court épisode de
58 m d’épaisseur.

Dans le Néogéne, bien représenté par un riche contenu fossilifére, on a distingué une série
de dépdts attribués a ’Aquitanien, au Badénien et au Sarmatien, Les Bges respectifs ont été
établis a partir des associations micro- et macropaléontologiques y rencontrées.

LAqultamen, développé seulement dans la ,,zone de Baru-Bini{a’’, a été intercepté
par le forage 04-Crivadia sur une épaisseur de 701 m. L’association de Mollusques de la suite
niolassique d’ici nous portent & D'attribuer & la ,,biozone Crassostrea gryphoides aginensis’’;

Le Badénien est représenté seulement par son entité basale, le Langhien, intercepté tant
par le forage 02-Sidlasu sur une épaisseur de 502 m, ainsi que par le forage 03-$erel, ou les
dépots ont une épaisseur de 94 m. Ce qui est caractéristique pour le forage Silas c’est la pré-
sence d'un niveau biolithitique contenant une association faunique adaptée a ce facies
comme : Amphisteging leskoni 'O r-b., Algues, Briozoaires, Coraux, Mollusques, Poissons etc.,
association d’aprés laquelle on peut attribuer les dépéts respectifs & la partie supérieure de la
biozone a Candorbulina universajGloborotalia bykovae. 11 est important de préciser qu’aprés cet
épisode marin s’iustalle un régime continental-lacustre avec extension jusqu’i la base du Volhy-
nien, renfermant huit niveaux cinéritiques et une faune d’eau douce (Gastéropodes et Polichetes)

g 3
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Les dépots langhiens traversés par le forage de $erel sont & dominance pélitique, avec
faune adaptée au milieu spécifique respectif (Brissopssis, Amussium, Phalium el formes péla-
giques — Vaginella). Du point de vue micropaléontologique, tout I'intervalle attribué au
Badénien inférieur de S$erel se place dans la zone a Candorbulina universa/Globorolalia
bykovae, avec ses dcux sous-zones.

Le Sarmatien, représenté par le scul Volhynien, sc dispose en discordance sur le Langhien.
1l apparait dans le forage 02-Silasu, étant développé dans une suite pélitique. Celui-ci est
riche en fossile & Silasu, ol I'on a établi les trois zones micropaléontolegiques : zone a Anomali-
noides dipidens (611 —600 m), zone a Elphidium|Varidentella ovala (600 —200 m) et zone a
Prolelphidium subgranulosum (200 —600 m)--zone dans laquelle la macrofaune présente quel-
ques particularités, . :

L’étude effectuée sur les dépéts rencontrés par les forages ci-mentionnés montre une
discordance entre presque tous les termes stratigraphiques établis sur des bases paléontologi-
ques. Ainsi, le soubassement cristallin est surnmonté transgressivement par I'Oligocéne supéri-
eur, a savoir le Chattien, et celui-ci, & son tour, par I'Aquitanien, qui supporte toujours en
transgression le Langhien, la sédimentation s’achevant par le Sarmatien inféricur, notamnment
le Volhynien. ' , ’

L’étude des dépdts des forages mentionnées a confirmé quelques données d’ordre struc-
tural déja mentionnées par les recherches au jour (maximum d’affaissement de la Dépression
de Hateg). Ce fait est illustre par le forage 01-Totesti, ol est contouré le synclinal Berezovia-
Hateg. Une situation pareille est démontrée par I'épaisseur de milliers de métres de dépots
miocénes interceptés par le forage Silasu de Sus, en liaison avec 'affaissement maximum du
synclinal Sarmisegetuza-Valea Lupului de cette zone.

Les dépots interceptés par les quatre forages mentionnés mettent clairement en évidence
la structure non unitaire du Bassin de Hafeg. Ainsi, I'on peut distingeur un seclteur nord-ouest
dénommé le secteur Hafeg, oit I'on a rencontré des dépots oligocénes, langhiens ct sarmatiens
de type pannonien, et un secteur sud-est (secteur Baru-Banita), conslitué de dépdts de I’Oli-
gocéne supérieur-Miocéne inférieur, similaires & ceux du Bassin de Petrogani.
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CITEVA DATE PRIVIND CONGLOMERATELE DE SACEL
(JUDETUL GORJ)?
DE
IONEJL CORDUNEANU 2

Sdcel Conglomerates, Eocene. Pclrofacies. South Carpathians. Southern Subcarpathian
zone. Olt hillocks.

Abstraet

Some Data on the Sdcel Conglomerates (Gorj District). The
study of the Sicel Conglomerates in the Sacel-Ciocadia anticline pointed out that they
are overturned. This overturn took place in a post-Eocene phase.

Virsta si pozifia tectonicd a conglomeratelor de Sicel au fost mult
discutate in literatura geologicd romanecascd, fard sd se ajungd la o conclu-
zie unanim acceptati

_Amintim ¢ Stefdnescu (1894) considerd conglomeratele de
Sécel de virstd eocend, iar Sa b ba Stefdnescu (1894) le atribuie
Sarmatianului. :

Munteanu-Mur goci este primul autor (1907) care aduce
argumente de ordin paleontologic in sprijinul virstei eocene, citind in
acest sens forme caracteristice de numulifi; totodatd considerd conglo-
meratele de Sicel un echivalent al conglomeratelor de Ciliminesti-Moi-
neasa de Sus-Oldnesti.

PopescuVoitegti (1930) atribuie acestor conglomerate virsta
aquitanian-burdigalian&, prin analogie cu conglomeratele de Slitioara
punind pe seama diapirismului pozitia lor tectonici.

Filipescu(l942) este de pirere cd numulifii citatide M urgoel
sint remaniati, conglomeratele de Sicel fiind in acest caz echivalentul
congomeratelor de Slatioara.

1 Predatd la 8 martic 1980, acccptatd pentru publicare la 13 mai 1980, comunicatd in
sedinfa din 25 aprilie 1980.
2 Institutul Proiect Bucuresti. Str. Academiei nr. 3, 70017 Bucuresti.
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Cercetirile efectuate pentru teza de doctorat in zona localitatii
Sécel, ne-au permis si ne raliem la ideea emisd de unii geologl care sus’pln
cd aceste conglomerate sint de virstd eocend.

Conglomeratele de Sédcel afloreazi in axul anticlinalului Ciocadia-
Sécel-Tg. Jiu, in albia si versantii riului Blahnita pe o suprafatd de apro-
ximativ 1 km p.

Conglomeratele de Stcel sint poligene, fiind constituite din elemente
de cuartfite, filite, gnaise, gresii, slsturl argﬂoase negre, granite (91-3 cm)
prinse intr-o matrice argiloasi grezoasd rosie. In general apar sub form# de
bancuri de 1-3 m cu mtercalafgu decimetrice sau chiar metrice de gresii si
gresii microconglomeratice.

Cercetirile noastre ne-au condus la concluzia cd stratele se prezinti
in pozitie ridsturnata : astfel, ritmurile de sedimentare prezintd o dispo-
zitie inversd a elementelor componente, adich elementele cele mai fine se
gasesc in bazd, urmate de elemente medii, care trec spre partea superioars,
la elemente grosiere, dupé care succesiunea se repetd in bancurile urmé-
toare. Nu a fost posibild identificarea urmelor de curenti, datoritd faptului
cd procesul de sedimentare a fost mult accelerat, in timpul unei perioade
de ridicare mai accentuatd a uscatului.

Aceastd noud interpretare privind pozifia conglomeratelor -de Sdcel
va fi prezentati mai aminunfit intr-o lucrare ulterioard si va conduce la
unele schimbdri in interpretarea tectonicii depresiunii getice.

in incheiere se mai pot preciza urmitoarele :

— Conglomeratele de Sacel prezintd un petrofacies aseméinitor
conglomeratelor de Brezoi-Cilimanegti-Oldnesti (Gr. Stefdnescu,
1894; Munteanu-Murgoci, 1907).

— Datorit# miscirilor tectonice intense, conglomeratele de Sacel
au avut un comportament diapiric, puternic influentat de fortele tangen-
tiale, care au dus la rdsturnarea si falierea anticlinalului S#cel-Ciocadia,
intr-o fazd imediat post-eoceni.
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Stefdnescu S. (1894) L'age géologique des Conglomérats tertlalres de la Munteunia. Bul,
Soc. Géol. Fr. série 3, XX1II, p. 230—333, Paris.

Tudor Mira (1955) Stratigrafia si fauna depozitelor tortoniene si sarmatiene dintre Jiu si
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DISCUTII

Gh. Bombit d: Ideea aflorarii diapire a conglomeratelor de la S#cel mi se pare ci
aparfine lui H. Grozescu. .

Foraminiferele mari colectate din aceste conglomerate de Gr. Popes cu si examinate
de Gli, Bombit i reprezintd orbitoizi maestrichtieni.

Conglomeratele de Sicel ar putea fi eocene (de Cilimanesti), dar si oligocene (de Cheia),
sau miocene (de Mé&{du-Brebu).

Relatiile dintre aceste conglomerate si Neogenul transgresiv pot fi stratigrafice (relief
ingropat), nu neapérat tectonice.

In molase, indeosebi, granoclasarea inversi nu poate fi un argument pentru pozitia ris-
turnatd a stratelor.

QUELQUEE) DONNEES SUR" LES CON GL_O\IERATS DE SACEL
(DISTRICT GORJ)

(Résumé)

Les conglomérats de Sicel représentent un pétrofaciés pareil & celui des conglomérats de
Brezoi-Calimanesti- Olanesti.

Par suite de mouvements tectoniques intenses, les conglomérats de Sicel ont eu un com-
portement diapirique, fortement influencé par les forces tangentielles ayant mené au renverse-
ment et au morcellement en failles de 'anticlinorium de S#cel-Ciocadia, dans une phase immé-
dia}ement post-éocene.
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‘OBSERVATII BIOSTRATIGRAFICE IN DEPOZI’I‘ELE
‘SARMATO- -MEOTIENE DIN PODISUL . CENTRAL MOLDOVENESC!
DE

ILIE HUICA ¢ VICTORIA LUBENESCU 2

Sarmalian. Kersonian. Meolian, Bessarabian, Mollusca. Biosiraligraphy. Faunal assem-
blage. Paleonfological zonation, New fossiliferous sites. Moldavian Plafeau. Zone belween
Siret and Bahlui,

Abstraect

Bios'tratigraphic Considerations onthe Sarmatian-Meotian
Deposits of the Moldavian Gentral Plateau. Some biostratigraphic "obser-
vations on. Sarmatian-Meotian deposits of the Moldavian Central Plateau are presented. A re-
presentative assemblage of mollusca from the Upper Bessarabian and the Meoptian is mentio-
ned. The Bessarabian deposits contdin Pannonic-type congerias as well, which demonstrates
some possible connection between Pannonian and Dacian basins. The. Meotian contains
-fluviatile and continental fauna.

Cercetiirile de detaliu efectuate in anul 1979 asupra depozitelor
sarmatiene gi meotiene din podigul central moldovenesc, ne-au permis
acumularea unui bogat material fosilifer din ziciminte necunoscute pini
in prezent.

Cele mai vechi mentiuni privind geologla Sarmatianului $i Meoti-
anului din podisul central moldovenese, au ramas de la Sevastos
(1920) si de la D a v id (1920) care fac si clteva referiri la regiunea situati
la sud de Vaslui.

Macaroviei (1955) consemneaz$ prezenta Sarmatpianului la nord-
est de Husi si pe Prut, unde mentioneaz ,,un orizont de trecere’” (strate
de Mingir) intre Bessarabian si Kersonian; de asemenea Macarovici
descrie o serie de profile din Kersonianul gi Meotianul dintre viile Birlad
i Prut Macarovici, 1962, 1974).

1 Predats la 16 mai 1980, acceptatd pentru publicare la 17 mai 1980, comunicatd tn
$edinta din 23 mai 1980.
Iutreprmderea geologicd de prospeciiuni pentru substanie mmemle solide. Str.
Caransehes nr. 1, 78344 Bucuresti, 32.
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o

Gugiuman (1959) prezintd o descriere geologicd si geomorfolo-
gicd a depresiunii Husi.

Cercetitorul care are numeroase contributii privind stratigrafia si
fauna podisului central moldovenesc este Jeanrenaud (1961, 1963,
1965, 1971), care a publicat i primele hirti geologice de detalin. Autorul

‘mentioneaza in cuprinsul Kersonianului doud faciesuri: faciesul deltaic,
1eprezentat printr-un complex IllSlpOS argilos cu stratificatie incrucigata,
gros de 70-80 m gi faciesul marin-salmastru, dezvoltat la sud de paralela
Qras_elor Husi gi Vaslui, reprezentat prin marne argiloase in bazd, care
suportd un lumasel calcaros-grezos, cu o grosime de citiva cm, alcﬁtuit
din mactre de talie micd : Mactra caspia sinzowi, M. supernaviculata, M.
intermedia, M. orbiculata etc., nrmat de nisipuri si argile cu Mactra
bulgarica.

La punctele fos111fere descrise de Macarovici si Jeanre-
"nanud, adiugim citeva noi, a ciror fauni completeazs contlnutul bios-
tratigr afic al Sarmatianului si Meotianului, contribuind astfel la zonarea
paleontologica am&nunplta; a depozitelor respectlve

Se cunoagte ci- depoz1tele sa,rma’glene si meotiene sint alcdtuite dm
alternante de rocl nisipoase §i roci argiloase, care dau nastere la nume-
roase alunecdri de teren, larg dezvoltate.

Zicdmintele fos1hfere, care de altfel sint destul de rare, sint antre-
.hate in pornituri, incit dupd citiva ani, nu mai pot fi 1dent1flcate In acest
"sens se impune o descriere amanun’glté a pozitiei topografice a punctelor
respective, cu fixarea certd pe hartd a acesteia. Noile puncte fosilifere sint
urmatoarele

1. Bessarabian
Pe valea Vilenilor, afluent drept al Vasluetului, la limita nord-
esticd a localitdtii Vileni in nisipuri albicioase, gilbui, micafere, cu con-
crefiuni grezoase, lenticulare, se gdsesc urmitoarele specii de molugte :

Mactra fabreana d’ O r b.

Mactra cf. M. vasluensis Slm10nescu et Barbu
Cardium fittoni d’ O r b.

Cardium plicato-fittont Sin z.

Tapes' crenelatus D avid

Donazx dentinger Eich w.

Solen subfragilis M. H 6 r n.

Modiolus naviculus (Dubois)
Congeria neumayr: Andrus.
Dorsanum corbianum (d’Orb.)
Dorsanum duplicatum (S o w. )
Cerithium sp.

Barbotella intermedia Rad. et Pavl.
Hydrobia frauenfeldi Hoer n.
Hydrobia ventroza M on t.

Gibbula sp.

Valvata sp.
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2. Kersonian

Pe un afluent sting al viii Crasna, situat la nord-est de localitatea
Crasna, se urmédregte succesiunea (fig. 1) : 8 m marne vinetii, compacte,
cu o intercalafie de nisip marnos, gidlbui, de 1 m grosime; 10 m nisipuri

Fig. 1. — Succesiunea litostratigrafici a .
depozitelor kersoniene de la nord-est de Crasna. | l l l I I

1, sol vegetal; 2, loess g#lbui; 3, nisipuri
gélbui-rdscate cu stratificatie incrucisats, fosi-
lifere; 4, marne vinetii cu intercalajii de
nisipuri g#lbui,

Succession lithostratigraphique des dép0ts
kersoniens du nord-est de Crasna.

1, sol végétal; 2, loess jaunitre; 3, sables M%‘ h 1

jaune rougedtre a stratification entrecroisée, (o ] e ——

Eee— i
fossiliféres; 4, marnes violacées avec interca- —_ = mz
lations de sables jaunétres. . ‘ o e e e e e m 3
s = ] T

”

gilbui, rogcate, cu stratificatie incrucisatéd, care prezintd cétre partea ter-
minald o intercalatie de pietrisuri poligene, rulate, groasd de 0,25 m. Din
masa acestor nisipuri au fost determinate : '

Mactra caspia BEich w.

Mactra bulgarice Toula

Mactra intermedia M a ¢ a 1.

Mactra crassicolis Sin z.

Unio (Nemrodia ) moldavicus Stef.

Unio sp.

Congeria sp.

Pirenella sp.

Dorsanum sp.

Pe versantul sting al viii Secuia de la est de localitatea Secuia, se
observé nisip grosier, gélbui-roscat, cu elemente de pietriguri rulate, poli-
gene, din care mentionim :

Mactra bulgarica T oula

Parenella disjunctoides (Sin z.)
Cardium fittont A’O 1 b. (remaniat)
Dorsanwm sp. (remaniat)

Unio (fragmente)

Congerii carenate (fragmente)
Hydrobia sp.
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Din nisipurile gilbui, fine, micafere, situate la aproximativ 30 m
sub baza orizontului de Nutasca Ruseni, in versantul sting al viii Barbo-
gilor, semnalim urmditoarele forme :

Mactra bulgaricea Toula
Mactra caspia Kich w.

Muactra supernaviculata M a ¢ ar.
Unio parischi Sinz.

Unio sp.

3. Meotian

Din nisipurile cu elemente brecioase (fig. 2) de la Ripa Rosiesti, si-
tuatd la sud-est de localitatea Rosiesti, au fost determinate :
Unio (Nemrodia ) moldavicum Stel.
Unio partschi Sin z.
Hiparion gracile X aup. (fragmente de femur)
Gazella sp. (fragmente de coaste) .
Din nisipurile gdlbui de pe dreapta viii Tirzii, care contin mine-
rale grele, aledtuind baza orizontului de Nutasca Ruseni, an fost recoltate :
' Campylaea (Dinarica ) tutovana (Sevastos)
Heliz mrazeci Sevastos
Planorbarius sp.

Fig. 2. — Schiti de afloriment la Ripa Rosiesti.

1, sol vegetal; 2, alunccdri; 3, brecii §i nisipuri gilbui-roscate cu fragmente de mamifere
si mohiste; 4, nisipuri cu stratificatie incrucisati; 5, argile; 6, F = punct fosilifer.
Esquisse d’affleurement a4 Ripa Rosiesti.

1, sol vigétal; 2, glissements; 3, bréches et sables jaune rouglatre 2 fragments de mammi-
féres et mollusques ; 4, sables 4 stratification entreeroisée; 5, argiles; 6, F=point fosilifére.
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Din compararea faunei determinate de noi cu faune semnalate de
diferiti autori in platforma moldoveneascd si in depresiunea getic, se
desprind urméitoarele concluzii :

Bessarabianul superior este bine reprezentat prin asociatia de mo-
luste (mactre, cardiacee, tapesi, Dorsanum, ceriti). Se remarci si prezenta
unor taxoni ce presupun condifii de salinitate ceva mai redusd : congerii,
Barbotella. Dupdt cum mentioneazi Jeanrenaud (1963, 1971) pidrere
la care ne raliem si noi, in timpul Bessarabianului superior, schimbérile
regimului climatic au determinat in anumite intervale o indulcire accen-
tuati a apelor si un aport sporit al apelor curgitoare, care au dus la o
scddere generald a salinitdtii, pe zone intinse. HKste cunoscutd aparitia
unor strate cu congerii in Bessarabian : Basarabia, curbura Carpatilor
Orientali (Ciocirdel, 1850; Lubenescu et al, 1974), Oltenia
(Marinescu, 1969).

Prezenta unor congerii de tip pannonic in depozitele bessarabiene,
ar pleda in favoarea unor comuniciri intre bazinele pannonic, dacic §i
euxinic, precum si pentru inceputul Malvensianului (acesta cuprinzind
de asemenea si Chersonianul si Meotianul).

Kersonianul se prezintd sub un facies marin-salmastru, continind
mactre caracteristice acestui subetaj: Mactra bulgarica, B. caspia,
M. intermedia etc¢. In cuprinsul Kersonianului remarciim de asemenea i
perioade de indulcire & apelor, fapt care explicd frecventa deosebitd a uni-
onidelor. Fragmentele rulate de congerii, pirenele, etc., le considerim
remaniate din Bessarabian.

Meotianul, puternic indulcit, conjine o fauns lacustrd, fluviatild si
terestrd de unionide, helicide, Campylaea, Planorbarius etc., aseminétoare
cu fauna identificatdi de Roska (1973) din depozitele meotiene din
R. 8. Moldoveneasc. :

Continuitatea de sedimentare dintre Kersonian §i Meotjian, precum
si prezenta pe profile apropiate §i a Odessianului (G h en e a, 1968), pre-
supune existenta in intregime a Meotianului in podigul central moldove-
nesc.
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OBSERVATIONS BIOSTRATIGRAPHIQUES DANS LES DEPOTS
SARMATO-MEOTIENS DU PLATEAU CENTRAL MOLDAVE

(Résumé)

Dans cette note on présente quelques considérations biostratigraphiques sur certains
dépdts sarmato-méotiens du Plateau central moldave. Les recherches sur le terrain’ ont permis
I’accumulation d’un riche matériel fossilifére, des gisements fossiliféres inconnus. On a étudié
le Bessarabien supérieur, bien représenté par I’association de Mollusques (Macira, Cardium,
Tapes, Cerithium etc.) et des espéces de Congeria et Barbotella. La présence des congéries de type
pannonien dans ces dépdts plaident a la faveur de certaines communications entre les bassins
pannonique, dacique et 'euxi‘nique,'ainsi que pour le début-du Malvensien (celui-ci renferme aussi
le Chersonien et le Méotien). Le Kersonien se présente sous faciés marin-saumatre et le Méotien
fort dulcaquicole abrite une faune lacustre,. tluviatile et terrestre d’ Unionides, Hélicides, Campy-
laéa, Planorbarius etc.

Les recherches sur le terrain démontrent la continuité de sédimentation entre le Kérso—
nien et.‘le Méotien.
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ASUPRA STRATELOR CU DOSINIA DIN ZONA CUTELOR
DIAPIRE EXTERNE DIN MUNTENIA -(SECTORUL DINTRE
VALEA CRICOVUL SARAT SI VALEA NISCOVULUT)!

[OAN PAPAIANOPOL 2

Meotian. Olfenian. Moldavian. Dosinia Beds. Osiracod-bearing marls. Biostratigraphie
limil. Salinity influence. Chronostratigraphy. Stratigraphic nomenclature.” Dacic Basin.
East Carpathians. Eastern Subcarpathian zone, Zone between Prahova and Buzdu.

Abstraet

On the DosiniaBeds in theZone of the ExternalDiapirFolds
of Muntenia (the areabetween the Cricovul Sdrat and the Niscov
valleys). In the arca between the Cricovul Sirat and the Nigcov valleys the Dosinia Beds
represent a well-outlined succession at the upper part of the Lower Meotian (Oltenian). The
fauna of the Dosinia Beds is mostly constituted of- Dosinia, Abra, Ervilia, Mytilaster, Pirenella
and Rissoa — euryhaline elements .that tolerate changes, sometinies very stressed, of the sali-
nity. The succession of the faunas within the Désinia Beds indicates the existence of a fluctua-
ting salinity, moments of increase and decrease of the salinity being observed on the same pro-
file. Problems of subdivision and nomenclature of the Meotian in the Dacic Basin' are presented
in the last part of the paper. : ’

-

Larga dezvoltare de care se bucurd depozitele meotiene intre valea
Cricovul Sirat si valea Niscovului, a ficut ca de mult timp ele s& atragh
atentia cercetitorilor. De fapt regiunea la care ne referim este prima din
Roménia in care a fost pusi In evidentd existenta unor depozite corela-
bile cu cele care au fost ulterior definite drept meotiene in Bazinul Euxinic.

Depozitele meotiene dintre valea Cricovul Sirat si valea Niscovului
sint interesante atit prin posibilitatea ce o oferd de a urmiri pe acelagi

1 Predatd la 15 aprilie 1980, acceptatd pentru publicare la 10 mai 1980, comunicata in
sedinta din 20 mai 1980. ) )
% Institutnl de geologie si geofizicd., Str. Caransebes nr. 1, 78344 Bucuresti, 32.
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profil succesiuni complete ale Meotla,nulul, cit si prin existenta unor pro-
file de limit#, atit dintre Chersonianul si Meotlanul inferior, cit §i dintre
Meotianul superior §i Pontianul inferior.

Cele expuse mai sus explicd atit faptul cd unele dintre primele des-
crieri detaliate ale profilelor Meotianului din Bazinul Dacic provin din
aceastd arie, cit si faptul cé datele oferite de acest sector au permis defi-
nirea mai exactd a limitelor i volumului subdiviziunilor Meotianului din
Bazinul Dacic.

Ne propunem s prezentim in cele ce urmeazi cele mai reprezenta-
tive profile in care poate fi urmdritd succesiunea stratelor cu Dosinia
(litofacies §i continut paleontoloolc) din regiunea investigatd, adicd a acelui
episod cu.o salinitate mai ridicatd care se giseste constant la partea su-
perioard a Meotianului inferior (Oltenian) din Muntenia.

Seurt istorie

Considerim oportund o succintid trecere in revistd a opiniilor privind
Meotianul (in principal a celor referitoare la Meotianul din sectorul cer-
cetat), cu scopul de a ev1denp1a nu numai evolupla ideilor privind Meo-
tianul, ci si diferitele pédreri referltoale la orizontarea gi subdivizarea aces-
tuia.

In 1885, Cob#lcescu a recunoscut identitatea dintre stratele
cu Dosinia care apar in culmea Istrita gi cele din peninsula Kerei.

Citiva ani mai tirziu, Andrusov (1890) defineste etajul Meotian
pe baza analizei con’pmutulul pa,leontologlc $i a pozitiei stratigrafice a cal-
carului de Kerci. Autorul ajunge la concluzia c¢i atit din punct de vedere
stratigrafic, cit §i paleontologic, calcarul de Kerci are o pozitie interme-
diary intre Sarmatian i Ponfian, fiind atit de bine individualizat fatd de
depozitele sub-si suprajacente incit poate fi considerat ca reprezentind un
etaj independent, de aceeasi insemnatate cu etajele Sarmatian §i Pontian.

Ulterior, Andrusov (1894) reconfirm# paralelizarea corects
ficutd de Cob#lcescu intre calearul cu Dosinie din culmea Istrifa
i calcarul de Kerci, remarcind in plus faptul ci in Roménia apar si depo-
zite (cu Hyd'robw, Oongeria novorossica ), care pot fi echivalate cu partea
superioard a calcarului de XKerci.

Revenind cu noi preciziri asupra etajului Meotian, Andrusov
(1906) descrie numeroase profile ale acestuia din regiunea situatd in nor-
dul Marii Negre. Referitor la subdivizarea in trei a Meotianului, autorul
subliniazs cf din punct de vedere faunistic cele doud diviziuni superioare
sint mult mai string legate intre ele, decit diviziunea mediand fatd de cea
inferioard. Un capitol separat din lucrare este consacrat depozitelor meo-
tiene din Roménia, Andrusov reamintind faptul cd aici sint prezente
nu numai echivalentele stratelor cu Dosinia din Kerei ci gi echivalentele
orizonturilor superioare din Kerci (stratele cu congerii mici).

Dintre cercetdtorii romani, Athanasiu (1906) este primul care
recunoagte posibilitatea ca -depozitele meotiene . si poatd fi divizate in
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doud : stratele meotice inferioare cu Dosinia, Unio, Modiola si stratele
meotice superioare cu congerii mici i unionide.

O opinie contrard este emisi de Teisseyre (1908), care sustine
¢d In cadrul etajului Meofian din Muntenia nu se poate face o divizare in
zone stratigrafice deosebite, acest etaj cuprinzind o singurj zoni strati-
graficd, constituitd dintr-o alternantd de faciesuri deosebite.

Acestui punct de vedere i se raliazd §i Ionescu-Argetoaisg
(1916), care mentfioneazd c#i in Oltenia nu este posibild o subdivizare a
Meotianului, deoarece diferitele faciesuri nu au o pozitie definitd in cadrul
etajului.

Cercetérile efectuate asupra depozitelor meotiene din Muntenia,
dupd anii 1920, au pus in evidentd posibilitatea delimitirii in cadrul Meo-
fianului a unor subdiviziuni, care nu numai cf posedd o serie de caractere
proprii, dar se si bucurd de o raspindire areald considerabili.

Importante contributii la cunoagterea Meotianului din estul Munte-
niei sint aduse de Pre da (1925), care separd in partea bazald a Meotianu-
. lul un orizont de apid dulce cu congerii mici, urmat de marne cu congerii
carenate. Nivelul respectiv suporti stratele cu Dosinia, peste care stau
marne cu Unmio §i Hydrobia. La partea superioard a Meotianului pune in
evidentd existenta unor calcare cu Conrgeria novorossica.

Protescu (1929) a remarcat ci Meo’pianul este format la bazi
din gresii §i marne cu Dosinia, Umo, Heliz, iar la partea superioars din
nisipuri cu neritine, unionide si congerii.

O semnificatie deosebitd pentru clarificarea problemelor legate de
biostratigrafia Meotianului o au cercetérile intreprinse in Muntenia de
Krejci-GrafsiWenz (1926 a, 1926 b, 1931). Meo’planul este impér-
tit in dou&. Partea inferioard (Dosinien- Abtellung) are in bazi un ,,Stigs-
wasserbank”, urmat de ,,Dosinien-Schichten”. Pentru subdiviziunea
superioard a Meotianului (,,Moldau-Abteilung”) este subliniatd importanta
si larga rispindire areald a stratelor cu ;,Leptanodonta” de sub nivelul de
limita, cu Congeria novorossica. Este astfel precizat volumul si pozitia stra-
tigrafici a Moldavianului, ca reprezentind subdiviziunea superioarsd a
Meotianului, cuprinsd intre stratele cu JDosinia si depozitele pontiene.
Amintim ¢i denumirea de Moldavian a fost preluatd de la D avid (1922).
care utilizase acest nume pentru partea superioard a depozitelor pe care
autorul le considéra ca aparfinind Meotianului.

Atanasiu (1940) pastreazd numele de Moldavian pentru partea
superioard a Meotianului, mentionind c& ,,Moldavianul poate fi inteles ca
orizontul superior al Meotianului, cu facies usor salmastru, lacustru .sau
fluvio-lacustru” (pag. 153). Concomitent Atamnasiu propune pentru
Meotianul inferior denumirea de Oltenian, desi remarcd faptul ci depozi-
tele respective sint mai bine cunoscute in Muntenia, dar ci lipsesc in par-
tea centrald a tdrii (autorul se referd la sectorul dintre valea Prahovei si
valea Oltului n.n.), cici altfel ar fi fost tentat sé-1 desemneze sub numele
de Muntenian.

Noi contributii privind stratigrafia de detaliu a Meotfianului din
Muntenia sint aduse de Mo tas (1956), care urmérind diferite profile a
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remarcat 'existenta in Meotianul inferior a stratelor cu Heliw, Unio sub-
recurvus §i congerii carenate, plus stratele cu Dosinig, iar in Meotianul
superlor a compléxului marnelor cu ostracode, a stratelor cu Leptanodonia
si 4 orizontului limitd cu O’ongema novorossica. In aceastd conceptie am
_descris depozitele meotiene ~din  zona Cilugireni-Titaru (M o t a s,
Papaianopol, 1972), cind am considerat ca Meo‘pianul este consti-
tuit din doud par‘pl. ‘ ’

Complexul marnelor cu ostracode separat in partea inferioard a
Meotianului superior s-a dovedit a avea o raspindire areald considerabili,
existenta sa fiind recunoscutd nu numai in Depresiunea Valahd (indeosebi
la sud -de valea Buzdului), ci §i in Depresiunea Geticdi (Marinescu,
Olteanu,1975).

Descnerea prohlelor

Inalnte de a trece la descrierea profilelor ’plnem 88 pre01zam cd
avind in vedere totalitatea elementelor pe care le cunoastem in' prezent
“asupra Meotfianului din Bazinul Dacic ni se pare cea mai utilé; sl mai ra-
tionald subdivizarea acestuia in dou# parti: ‘

— una inferioard (Oltenianul) care include un mvel inferior cu o
salinitate mai scdzutil, in care pot si apari sau nu si unele elemente ale
faunei din stratele cu Dosinia; caracterizat prin specii de Congeria, Dreis-
senomya, Teisseyreomya, Psilunio, Viviparus, Heliz, Theodoxus, Hydrobia,
Turricaspia, Pseudamnicola, urmat de complexul -stratelor cu Dosinia;

© = una superioard (Moldawanul) in care se ‘individualizeazi com-
pluxul marnelor cu ostracode, stratele cu Congeria panticapaea, stratele cu
Dreissenomya unioides §i Dreissenomya rumana (=stratele cu Leptano-
donta ) si stratele cu Congeria novorossica. :

Referitor la limita inferioars &  Oltenianului dlntr valea Cricovul
Sérat si valea Nigcovului sint trei situatii care merité a fi semnalate. Acesta
incepe fie printr-un nivel de argild marnoasi verzuie cu Helix si congerii
necarenate (valea Tohineasa), fie prin nisipuri sau gresii nisipoase cu con-
geril necarenate (dealul Camba), fie printr-o gresie vacuolari, urmati de
marne nisipoasef cenusii cu Viviparus moldavicus (W enz) si Psilunio
subrecurvus (Teisseyre) ca pe Valea lui Cernat.

In regiunea de care ne ocup#im, nivelul stratelor cu Dosinia consti-
tuie o secventd foarte bine conturatf la partea superioard a DMeotianului
1£1fer10r {Oltenian) (fig.).

Pe Valea lui Cernat (in marginea esticd a satului C#ilugireni) pe
flancul sudic al anticlinalului Cdlugdreni-Titaru, stratele cu Dosinia sint
reprezentate pnntr un pachet cu .o grosime de 2 m, constituit din marne
argiloase cenusii cu intercalatii subtiri de marne nisipoase §i nisipuri ar-
giloase micacee. In acest nivel fauna este constituits aproape in exclusivi-
tate din Dosinia maeotica Andrusov, Ervilia pusille minuta
(Sinzow), Abra tellinoides (Sinzow), Mytilaster incrassatus minor
Andrusov, Cele mai numeroase -specimene sint cele de Myt@laster,
care-formeazi in marnele nisipoase adevirate nivele lumagelice. In marnele
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argiloase o frecventd destul de ridicatd o au Abra §i Brvilia. In intrégul
complex cele mai rare sint specimenele de Dosinia. - = )
La numail un kilometru vest de Valea lui Cernat, pe un drum secun-
dar ce coboard din virful Ciortea spre satul Cilugireni, se constatd o
schimbare radicald a faciesului stratelor cu Dosinia si de asemenea o modi-
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ficare a frecventei taxonilor existenti la acest nivel. Complexul stratelor
cu Dosinia (care aici intr-adevir igi meritd acest nume) debuteazd cu un.
nivel de 1 m grosime de marne nisipoase cenusii-gilbui, in care elementul
- predominant este Mytilaster incrassatus minor Andrusov. Tot in acest
nivel se gisesc si exemplare, dar nu foarte numeroase, de Dosinia maeotica
Andrusov. Deasupra, pe o grosime de circa 3 m, urmeazi o suitd de
nisipuri gilbui, nisipuri grezoase §i subordonat- nisipuri .argiloase, nisi-
purile fiind predominante la partea superioari a acestui pachet. Intreaga
‘suitd este foarte fosiliferd, la partea superioard existind nivele: lumagelice,
uneori cu grosimi decimetrice, alcituite aproape in exclusivitate din Dosi-

L4
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mia maeotica Andrusov. In nisipurile sitnate sub nivelele lumaselice
existd o faund cu Dosinia maeotica Andrusov, Abra tellinoides
(Sinzow), Mytilaster incrassatus minor Andrusov si Pirenella dis-
juncta disjunctoides (Sinzow), cele mai numeroase fiind exemplarele de
Dosinia §i Pirenella.

Pe valea Tohéneasa, chiar in satul Tohani, la sud de virful Strehanu,
stratele cu Dosinia, aici cu o grosime de 2 m, sint alcdtuite din nisipuri
fine gilbui-albicioase, in care se gdsesc si intercalatii subtiri de marne
nisipoase. Ceea ce atrage atentia este existenfa in nisipuri a foarte nume-
roase exemplare de Pirenella disjuncta disjunctoides (Sinzow). Tot
in nisipuri se gdsesc si specimene de Dosinia maeotica Andrusov, dar
mult mai rare. Intercalatiile de marne nisipoase contin adevirate nivele
lumaselice cu Mytilaster incrassatus minor Andrusov.

Complexul stratelor cu Dosinia este bine deschis si pe valea Tisa
(afluent de stinga al vidii Cricovul Sdrat). Pe acest profil stratele cu®Dosi-
nig incep printr-un pachet de nisipuri grezoase de 1 m grosime cu Dosinia
maeotica Andrusov gi Rissoa sp. Deasupra acestui nivel succesiunea
este urméitoarea :

— 3 m argile marnoase vinetfii fird macrofosile; c

— 0,30 m marne nisipoase cu Dosinia. maeotica Andrusov si
Eyvilia puszlla minute (Sinzow);

— 1,5 m nisipuri §i nisipuri grezoase. Nisipurile grezoase apar ca
1ntercala§u subdecimetrice si confin numeroase exemplare de Dosinia
maeotice Andrusov. In nisipuri existd nivele foarte bogate in Ervilia
pusille minute (Sinzow), fiind prezente si exemplare‘ de Pirenella dis-
Juncta disjunctoides (S in z o w). Tot in nisipuri se gisesc si ‘exemplare de
Congeria panticapaea Andrusov.

Referitor la exemplarele de Rissoe mentiondm cd prezenta acestora
in materialul colectat de noi din regiune a fost pus# in evidentd de Tiala
Badzogvili de la Institutul de Paleobiologie »L. S. Davitagvili” din
Thilisi. Genul Rissoa a fost detectat nu numai in stratele cu Dosinia, ca
in profilul descris mai sus, ci i in depozitele meotian-inferioare situate sub
stratele cu Dosinia. Astfel pe Pirful Sarat speclmenele de Rissoa au fost
gdsite intr-un pachet de nisipuri situat sub o gresie dwrd cu Teisseyreomya,
iar pe valea Toh#neasa in nisipuri cu Teisseyreomya aflate intre ultimul
banc cu congerii carenate si stratele cu Dosinia.

Una dintre cele mai reprezenfa‘mve sectiuni ale stratelor cu Dosinia
in sectorul de care ne ocupim este cea care poate fi wrmiritd pe piriul

- Sdrdfica. Acest piriu este un afluent sting al Piriului S#rat, cu care con-
flueazd la circa 800 m sud de satul Singeru. De la partea inferioar catre
cea superioard succesiunea profilului este urméitoarea :

— peste un nivel de IllS]puI‘l si argile marnoase nefosilifere se asazd
un banc grezos de 0,50 m grosime cu Dosinia maeotica A n dru SOV;

— 3 m marne arglloase cenusii-vinetii nefosilifere ;

— 3,50 m nisipuri gdlbui-cenusii cu exemplare destul de rare de
Dosinia maeotwa Andrusov si Brvilie pusilla minute (Sinzow);

— 0,40 m gres1e rosieticsi cu Dosinia maeotica A ndrusov;
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— 4 m alternan{é de argile marnoase cenusii-vinetii, marne nisi-
poase si nisipuri. Nivelele siltitice au o faund cu Dosinia maeotica
Andrusov, Ervilia pusilla minute (Sinzow), Abra tellinoides
(Sinzow) st Pirenella disjuncta disjunctoides (Sinzow);

— 0,70 m gresie rogieticd cu Dosinia maeotica Andrusov;

— 3,5 m marne argiloase cenusii-vinetii nefosilifere ;

1,0 m nisipuri si nisipuri grezoase cu Psilunio subrecurvus
(Teisseyre), Congeria panticapacas An drusov, Theodoxus crenula-
tus semiplicatus (N eum a yr), Pirenella disjuncta disjunctoides (S1in-
Z0oWw); .
~— 0,70 m marne argiloase cenusii firf macrofosile ;

— 0,40 m gresie rosietici cu Dosinia maeotica Andrusov. Pe
suprafata de stratificatie se gisese exemplare foarte rare de Teisseyreomya
waatava (Teisseyre);

- 1,5 m marne argiloase cenusii nefosilifere ;

— 4 m alternantd de marne argiloase, nisipuri si nisipuri grezoase.
In siltite se afli specunene de Pirenella disjuncte disj unctoides (Sinzow);

— 2 m nisipuri fine cenusii-gdlbui cu exemplare foarte nuimeroase
de Abra tellinoides (Sinzow);

— 1,2 m gresii si nisipuri grezoase cu Dosinia maeotica (Andru -
S5 0V). :

Pe dealul Camba (la nord de virful Ciortea, situat in nordul locali-
tatil Tdtaru), complexul stratelor cu Dosinia incepe cu un nivel grezos de
0,40 m grosime cu Dosinia maeotica An drus o v si Mytilaster zncmssatzcs
minor Andrusov. In continuare succesiunea este wrmitoarea :

— 2 m alternant& de argile nisipoase si nisipuri bituininoase cu
Dosinia maeotica Andrusov, Ervilia pusille minute (Sinzow) si
Pirenella disjuncia disjunctoides (Sinzow);

— 4 m argile marnoase vinetil fard macrofosile ;

— 0,70 m nisipuri impregnate cu bitumene ce au exeniplare rare de
Dosinia maeotice Andrusov;

— 3 m marne argiloase cenusii-vinetii fird macrofaund;

— 1 m nisipuri impreguate cu bitumeune, cu. Dosinia macotica
Andrusov;

— 0,1 m argile marnoase cenusii cu Abra tellinoides (S1inz o w).

Un alt profil interesant al stratelor cu Dosinia este deschis pe Piriul
Sidrat, afluent sting al vaii Cricovul Sarat. De josin sus succesiunea este
urmitoarea :

— 0,30 m nisipuri gdlbni si nisipuri grezoase cu Dosinia maeotica
Andrusov si Mytilaster incrassatus minor Andrusov;

— 2 m argile nisipoase cenusii fird macrofosile ;

— 3,0 m alternantd de nisipuri galbui, nisipuri argiloase si argile
marnoase cenu§11 Siltitele contin o faunid cu Dosinia maeotica Andru -
sov, Mytilaster incrassatus minor Andrusov, Pirenella disjuncte
dzs]wnctozdes ( S inzo W) st Theodoxux crenulatus Semlplwatus Neu-
mayr);



154 '1. PAPAIANOPOL '8

— 0,20 m nisipuri rosietice cu Dosinia maeotica Andrusov si
Pirenella disjuncta. disjuncioides (Sinzo w);

— 1,5 m marne argiloase cenugii i nisipuri marnoase nefosilifere ;

— 0,10 m nisipuri argiloase cu Dosinia maeotice Andrusov si
Ervilia pusilla minuta' (Sinzow);

— 2 m marne argiloase cenusii deschise, pe alocuri ugor nisipoase,
tard macrofosile ; .

— 0,40 m nisipuri gilbui cenusii cu rare specimene de Dosinia
maeotica Andrusov;

— 2, m marne nisipoase cenusii;

— 2 m nisipuri fine cenusii $i nisipuri argiloase cu Dosinia maeotica
Andrusov si Pirenella disjuncta disjunctoides (Sinzow);

— 0,50 m gresie calcaroasd durid, cenusie-albicioasd, cu Dosinia
maeotica Andrusov.

Stratele cu Dosinia sint bine deschise §i in estul perimetrului cer-
cetat, atit in zona culmei Istrifa cit si pe flancurile anticlinaluluiSarata
Monteoru. Spre deosebire de restul profilelor descrise pind acum, stratele
cu Dosinia situate la est de un aliniament ce ar uni de la nord la sud loca-
litdtile Strijeni si Ndeni, se caracterizeazd prin predominanta psamitelor,
secventele pelitice fiind de obicei absente. In schimb rocile pelitice se vor
intilni frecvent in depozitele- Meofianului superior (Moldavian).

Pe drumul ce merge din culmea Istrifa cétre satul Virfu profilul
stratelor cu Dosinia este urmatorul (de jos in sus):

— 0,50 m nisipuri si subordonat nisipuri argiloase cu Dosinia maeo-
tica Andrusov; : : :

— 0,20 m calcar grezos; ,

— 1 m nisipuri si nisipuri grezoase cu Dosinia maeotica Andru -
sov si Abra tellinoides (Sinzow); _ .

— 0,30 m calcare grezoase cu Dosinia maeotica Andrusov;

— 1,30 m nisipuri i nisipuri grezoase cu Dosinia maeotica
Andrusov, Abra tellinoides (Sinz ow), Mytilaster incrassatus minor
Andrusov; ) :

— 0,20 m calcar grezos cu Dosinia maeotico Andrusov; .

— 1 m gresii nisipoase si subordonat nisipuri. In nisipuri se gisesc
exemplare rare de Pirenclla disjuncta disjunctoides (Sinzow);

— 0,30 m calcar grezos cu Dosinia maeotica Andrusov;

— 0,60 m gresii nisipoase $i nisipuri cu Dosinia maeotico Andru -
S0V,
Pe Valea Huipelor, la nord de satul Nenciulesti, depozitele meotiene
sint bine deschise, ele aflorind pe flancul estic al anticlinalului Sirata
Monteoru. Stratele cu Dosinia, cu o grosime de 4,50 m sint reprezentate
printr-un pachet nisipos in care se gisesc intercalatii de nisipuri grezoase
si de gresii. In nisipuri fauna cuprinde Dosinia maeotica Andrusov
(intr-un mare numir de exemplare), Abra tellinoides (Sinz o w), Ervilia
pusilla minute (Sinzow) §i rare specimene de Pirenella disjuncta dis-
Junctoides (S1in z o w). Pe suprafata gresiilor sint foarte numeroase exem-
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plarele de Ervilia pusille mimita (Sinz o w), gasindu-se §i specimene
rare de Mytilaster incrassatus minor Andrusov. 4

In legituri cu profilele descrise mai sus trebuie si amiutim ci in
regiunea de care ne ocupam stratele cu Dosinia se individualizeazi in mod
clar la partea superioard a succesiunilor Meotianului inferior (Oltenian),
trecerea de la depozitele subjacente la stratele cu Dosinia fiind de obicei
transantd.

Intre valea Cricovul Sirat si valea Nigcovului stratele cu Dosinia
debuteazi de cele mai multe ori printr-un nivel grez@s sau nisipos cu Dosi-
nia, dar aceasta nu este o reguld generald. Asa de exemplu pe Valea Tare
(la sud de comuna Tdtaru) stratele cu Dosinia incep prin nisipuri in care
se gdseyte aproape in exclusivitate Ervilia pusille minute. Dupd cum am
vizut si pe Valea lui Cernat, in aga numitele strate cu Dosinia specimenele
de- Dosinia maeotica sint rare, fiind foarte numeroase insé cele de Mytilaster
81 Abra. De asemenea in profilul din satul Cdlugireni stratele cu Dosinia
incep prin nisipuri in care elemenful predominant este Mytilaster.

Referitor la modul de dezvoltare a stratelor cu Dosinie in zona
1nvest1gata, pot fi desprinse doud aspecte :

"— ele sint reprezentate printr-un pachet de strate in care fauna este
relativ uniformé, indiferent de litofacies, fiind constituitd in principal din
Dosinia, Abra, Ervilia, Mystilaster, Pirenella (Valea lui Cernat in facies
preponderent pelitic, Valea Huipelor in facies psamitic);

— pot fi intilnite sub forma unei alternante, in cadrul cireia intre
nivelele ce confin in principal Dosinia, Abra, Ervilia, Mytilaster $i Pire-
nella se intercaleazd secvente cu o faunid dulcicol-salmastrd (cu Psilunio,
Teisseyreomya, Congeria, Theodozus ), ca pe piriul Sirdfica.

O situatie similard cu cea de pe valea Sdridfica este mentfionatd de
Andreescu (1972) pe valea Rimnicul Sérat.

Legitura existentd intre litofacies si confinutul paleontologic al stra-
telor cu Dosinia se concretizeazd indeosebi prin frecventa unor anumite.
forme, Dosinia si Pirenella fiind foarte frecvente in nisipuri, nisipuri gre-
zoase §i gresii, in timp ce Mytilaster 51 Abra sint mai numeroase in marnele
nisipoase.

Spre deosebire de sectorul din Muntenia, la care ne referim in acea-
std lucrare §i in care trecerea la stratele cu Dosinia este de obicel netd,
in vestul Bazinului Dacic inlocuirea faunei nu s-a ficut brusc (Mari-
nescu, 1978), inaintea bancului cu Dosinia existind un nivel cu o salini-
tate intermediard, ce include forme de Congeria panticapaea, Ervilia si
Velutinopsts.

o s1tuame similard este semnalati de Kojumdgieva (1979) care
mentioneazd cd in Bulgaria de NV nu se poate remarca o separare netd a
unui nivel cu o faun# ecurihalind maring, fatd de un nivel cu faund dul-
cicold si salmastrd ca in Roménia.

Un ultim aspect la care dorim s ne referim in acest capitol priveste
sedimentologia depozitelor Meotianului inferior. in regiunea dintre valea
Cricovul Sirat si valea Nigcovului depozite cu un caracter ritmic nu apar
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decit in Meotianul inferior (Oltenian), existind din acest punct de vedere
o deosebire netd intre Meotianul inferior §i-cel superior, acesta din urmi
fiind mult mai monoton si deosebit din punct de vedere facial.

Cercetarile sedimentologice efectuate de J ip a (1975, Raport pen-
tru elaborarea foii Cilugéreni, scara 1 :50.000) au ardtat c¢& numai depozi-
tele Meotianului inferior pot fi comparate cu ,,stratele de Milcov”’, care in
definirea lor initiald (Macarovici et al, 1967) cuprind depozitele
sarmato-pliocene dintre Milcov i Trotus care imbracd un aspect fligoid.
Conform studiilor imtreprinse de Jip-a, ,stratele de Milcov” din zona
Célugireni (mai exact Meotianul inferjor) sint mai fin stratificate, aspec-
tul lor fiind acela de depozit flisoid distal, gresiile fiind incé bine reprezen-
tate. Autorul subliniazd ci de la nord la sud, adicé in lungul zonei de sedi-
mentare, stratele de Milcov devin din ce in ce mai fine, dar ¢ terminarea
sudicd a stratelor de Milcov nu se face prin epuizarea pe parcurs a materia-
lului clastic mai grosier ; se presupune deci ca disparitia stratelor de Milcov
s-ar datora ,,inundirii” zonei cu material sedimentar provenind dintr-o
sursd locald foarte puternicd in comparatie cu aportul propriu al stratelor
de Milcov.

Comentarii asupra faunei stratelor cu Dosinia

Referitor la fauna stratelor cu Dosinie din sectorul cercetat remar-
cdm céd elementele reprezentative ale acesteia sint Dosinia, 4bra, Brvilia,
Mytilaster, Pirenella si Rissoa. Intr-un sector mai nordie, adicd in bazinul
véil Buzdului, P an & (1966) a pus in evidentd existenta la acelagi nivel
stratigrafic a genului Paphia. Elemente foarte interesante, care contribuie
la intregirea imaginii asupra faunelor meotian-inferioare sint genurile
Mactra si Cardiwm prezente in vestul Olteniei (Marinescu, 1978)

Facind un comentariu amplu al faunelor bazinelor inchise §i semi-
inchise Neveskaia (1971) aratd cd acestea sint alciituite in principal
din trei grupe de forme : marine curihaline; dulcicole eurihaline; sal-

" mastre. *

Elementele constitutive principale ale faunei stratelor cu Dosinia
din regiunea cercetatd (Dosinia, Abra, Ervilia, Mytilaster, Pirenella,
Rissoa ) sint forme marine eurihaline, care suportd oscilatii, uneori foarte
accentuate, ale salinitatii.

Un exemplu tipic este Mytilaster, o form& puternic eurihalini, care
suportd atit induleiri accentuate, cit si cresteri ale salinititii (B a g d a-
Salian, 1966, in Spravocinik po ekologhii morskih dvustvorok). Avind
limitele optime ale salinitétii intre 12 si 20°/q9, Mytilaster suports salinitéti
ce oscileazd intre 7 §i 60%,,. In Marea Neagrd i Marea Azov, Mytilaster
lineatus populeazd cele mai indulcite goifuri si limane. Ca pentru toate
organismele imobile, sau putin mobile, dinamica apelor este un factor
important, deoarece datoritd curentilor are loc rispindirea naturald a indi-
vizilor. Studiile efectuate in Marea Caspicd au arfitat coincidenta existentd
intre cdile de populare a speciei Mytilaster lineatus i directia principalilor
curenti.
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Cit priveste Dosinia se constati ci alituri de unele forme actuale,
care preferd limite mai restrinse ale salinitdtii, ca de exemplu Dosinia
lupinus (intre 28 §i 30%,) si Dosinia exoleta (intre 25 §i 30°/,,), existd si
specii care, triind in estuare cu un puternic aport de apé dulce, suportd
oscilatii ale salinitdtii intre 5 gi 35%,,. Astfel, fiilnd de obicei locuitori ai
apelor eu salinitate normald, dosiniile suportd si sciideri cousiderabile ale
salinitdtii (Badzogsvili, 1966, in Spravocinik po ekologhii morskih
dvustvorok).

Genul Abra duce un mod de viatd ingropat, preferind substratul
milos sau milos-nisipos i o adincime moderatid, unde nu se constatd o
influent{é puternicd a curentilor si valurilor superficiale (Tatigvili,
1966, in Spravocinik po ckologhii morsgkih dvustvorok). Majoritatea spe-
ciilor suportd oscilatii ale salinitdtii intre limite destul de mari, de la 37%,
in Oceanul Atlantic la 8 —10%,, in Marea Azov. O'dovadi a adaptirii la
salinitéti reduse este si faptul cd in Bazinul Euxinic acest gen se giseste
si in depozitele Pontianului inferior.

- Tot un gen eurihalin este §i Rissoa, care triieste atit in ape cu o sali-

nitate aproape normald, cit §i in bazine salmastre. Prezenta sa a fost re-

-marcatd atit in estuare cit §i in ape dulei (Kazahasgvili, 1968, in
Spravocinik po ekologhii morskih briulionoghih).

Comparind elementele marine eurihaline existente la nivelul strate-
lor eu Dosinia din Bazinul Dacie, cu fauna marini a Meotianului inferior
din Bazinul Euxinie, atrage atentia absenta in Bazinul Dacic a unor forme
ca Alvania, Polinices, Gibberulu, Tornus ete., considerate de I1in a (1972)
ca forme relativ stenohaline. Dup® I'lin a (1972), prezenta acestor forme
in Georgia vesticd (pe riul Galizga) permite si fie surprins momentul sta-
bilirii legaturii nemijlocite cu domeniul mediteranean, legdturd ce a faci-
litat pdtrunderea in bazinul meotic timpuriu a acestor elemente relativ
stenohaline. _ o

Badzosvili (1979) subliniazd cd situatia de pe 1iul Galizga
nu reprezintd un caz singular, deoarece §i in alte puncte din Georgia ves-
ticd au fost gisite in Meotianul inferior specii de Gibberula, Alvania,
Tornus, Putilla, Odostomia, ceea ce ar arata cd legidtura cu regiunea medi-
teraneani s-a stabilit nu doar intr-un singur sector, c¢i in citeva zone.

Asupra’ originii faunei marine a Meotianului inferior au fost emise
puncte de vedere deosebite.

Astfel Andrusov (1890, 1906) a sustinut ci fauna de molugte a
Meotianului este legatd filogenetic de cea a Sarmatianului, desi a constatat
existenfa in calcarul de Kerci a unor elemente cu totul striine pentru
Sarmatian (Dosinia, Lucina, Nassa, Sphenia ete.). Ulterior Andrusov
(1923) a considerat c& fauna Meotianului inferior reprezintd o fauni semi-
mariné de tip sarmatic. Pentru a explica prezenta in Meotianul inferior a
unor genuri ca Hrvilia, Syndesmya, Mohrensternia, frecvente in Sarmati-
anul inferior, Andrusov (1923) a apelat la ipoteza ,,azilelor’’, conform
eireia faune de acest tip ar fi putut supravietui intr-un loc oarecare in
timpul Sarmatianualui.
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Ulterior Davitagvili (1931, fide Badzogvili, 1975, 1979)
sustine cd bazinul din timpul Meotianului nu a mostenit fauna marii sar-
matice, ¢i a primit-o dintr-un bazin populat-cu fauni de tip mediteranean.

Referitor la aceeasi problemd Gillet (1961, pag. 233) mentio-
neazi ci ,,cette incursion (a Mediteranei n.n.) est prouvée par la présence
d’éléments de mer franche, qui n’appartiennent pas & la faune sarmatique.
Celle-ci parait entiérement disparue’”.

O opinie asemindtoare este formulatd de Neveskaia (1969),
care este de pirere ¢ fauna maring meotiani are o origine mediteraneani.
Conform ipotezei sustinute, fauna meotiand a pdtruns in Bazinul Ponto-
Caspic dintr-in bazin care a avut o perioadd destul de lungd o legdturd
cu Tethysul, legaturd care a fost insd destul de greoaie.

PanasiRadulescu (1970), analizind fauna stratelor cu Dosi-
nia, constatd cd o serie de genuri ca Ervilia, Pirenella, Tapes, Abra se
continud  din Sarmatian in Meotian,

Discutind fauna aceluiasi nivel stratigrafic, M o ta § sif Mari-
nescu (1971, pag. 242) menmoneaza ci ,,’épisode & 3 salinité plus élévée
du Méotien, qui sépare les deux niveaux & Congéries, contient & ¢6té des
immigrants méditterranéens(?) (Dosinia ) des Mollusques qui descendent
des formes sarmatiennes (Pirenella, Ervilia, Syndesmya, Modiolus etc.)”,

In urma analizei referitoare la originea gastropodelor meo’giene,
Ilina (1972) le imparte pe acestea in patru grupe : prima grupé (cea mai
numeroas) cuprinde elemente de origine mediteraneans ; grupa a doua
include forme strins legate genetic de citeva specii sax‘mat1ene a, treia
grupa are in alcdtuire elemente nou formate, specii endemice pentru bazi-
nul Meotianului inferior ; ultima grupid cuprinde elemente striine, venite
dintr-un bazin marin cu salinitate normals.

R o sk a (1973), studiind fauna meotiand din partea nord-vesticd a
regiunii Pricernomore, ajunge la concluzia c¢i speciile marine meotiene nu
pot reprezenta niste descendenti ai fauneisarmatiene, ele fiind legate gene-
tic de speciile eurihaline miocene mediteraneene, care au migrat dintr-un
bazin marin situat in estul Mediteranei. Autorul subliniazd ci desi unele
forme meotiene marine prezintd asemindri cu citeva specii sarmatiene, ele
nu sint urmasii acestora din urm4.

Intr-un comentariu detaliat p1'1v1nd originea faunei marine meo-
tiene I1in a et al. (1976) conchid ci nu poate fi vorba despre o continui-
tate intre fauna sarmatiand si cea meotiand, deoarece- datoritd induleirii
accentuate care a avut loc la sfirgitul Sarmatianului superior fauna maring
a dispdrut aproape cu totul.

Totusi autorii tin s& mentioneze cid prezenta in Meofianul inferior
a unor specii comune cu Sarmatianul, sau apropiate genetic de unele
forme sarmatiene, trebuie s4 capete 0 explicayie Ilina et al (1976)
“sugereazi cd s-ar _putea presupune cd aceste specii sarmatiene, prezente in
Meotian, au trdit in Miocenul mediteranean si odatd cu aparitia legiturilor
au patruns in Paratethysul estic, farj modificari esentiale. Pe de altd parte
marea apropiere sau chiar 1dent1tatea morfologicd a unor specii sarma-
tiene gi meotiene, ca de exemplu Cerithium comperei, ar putea fi explicats
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prin dezvoltarea, lor homeomorfi, atit in Sarmafian, cit si in Meotian. O
altd posibilitate avansatd de autori este aceea ci elementele sarmatiene
prezente in Meotian s-an format chiar in bazinul sarmatic, putind supra-
vietui undeva in regiunea esticii a Mediteranei in perioada de timp cores-
punz#toare Sarmatfianului superior. Aceastd ultimad ipotezd li se pare
autorilor ca foarte probabili.

- Fiard a exclude posibilitates deschiderii temporare a legidturilor
intre Paratethysul oriental gi Tethysul oriental, Marinescu (1978)
congiders céd ascendentii unor forme ca Erm’lia, Modiolus , Pirenella trebuie
cautati in faunele bessarabiene, sau chiar in cele volhlmene

Tlmnd cont de datele existente T1in a et al. (1976) sustin ci acestea
permlt 88 se tragd concluzia cd geneza formelor marine din Meotianul in-
ferior este eterogend, majoritatea lor avind intr-adevir o origine medite-
raneans, dar cd existd §i unele specii care sint foarte apropiate de unele
forme sarmatiene.

Abordind in mai multe rinduri problema originii faunei meotiene,
Badzogvili (1975, 1979) atrage atentia asupra faptului ci fauna ma-
rind a Meotianului inferior cuprinde forme ale acelor genuri care sint bine
reprezentate in mirile cu salinitate normald (printré acestea enumerd si
pe Dosinia, Mytilaster, Paphia, Abra, Mactra, Ervilia, Pirenella, Rissoa
etc.). In urma analizei faunei, autorul conchide c¢% molustele marine ale
Meotianului nu pot fi legate filogenetic de formele sarmatiene, majoritatea
molugtelor marine meotiene avind forme inrudite apropiate atit in Mio-
cenul gi Pliocenul mediteranean, cit si printre formele actuale din Marea
Mediterand. Badzogvili (1970, 1979) evidentiazi faptul ci reprezen-
tantii unor genurl meotiene ca Mytilasier, Abra, Ervilia, Pirenella, mani-
festd asemindri numai cu acele specii sarmatiene, care, fie ci sint apro-
piate de stramosii lor mediteraneeni, fie ci sint identici cu acestia.

Ne vom referi in continuare pe scurt la opiniile privind originea
unor forme marine meotiene ca Dosinia, Abra, Ervilia, Mytilaster si Pire-
nella, care sint foarte bine reprezentate la mvelul stratelor cu Doszma din
regiunea cercetati.

Cit priveste Dosinia, originea mediterancans a acesteia este unanim
acceptatd, reprezentanti ai acestui gen nefiind gésiti in Sarmatian. Obser-
vatiile efectuate asupra variabilitétii individuale a exemplarelor din Ba-
zinul Euxinic (Badzogvili, 1975), care au evidentiat variafii consi-
derabile in ceea ce priveste talia, conturul, dezvoltarea dintilor cardinali,
coincid perfect si cu datele oferite de specimenele. de Dosinia din Bazinul
Dacie, unde dosiniile se intilnesc la anumite nivele intr-un numér impre-
sionant de exemplare. Cele mai robuste gi cele mai mari ca talie sint speci-
menele din nisipuri §i din nisipuri grezoase. Cele intilnite in marne nisipoase
au cochilia mult mai fragild i talia mai micd. Cea mai apropiaté prin
talie si sculpturd de dosiniile meofiene este Dosinia lupinus, care ar putea
reprezenta strémosul acestora (Badzogvili, 1975).

Originea mediteraneand a genului Abra este sustinutd de numerosi
autori. Tn aceastd privintd Neves kaiagiIlina (1969) men’ploneaza
¢4 dintre speciile de origine mediteraneand numai una, §i anume Adbra
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tellinoides, supraviefuieste pind in Pontian. R o s k a (1973) este de pérere

Abra ovate reprezinti strimosul abrelor meotiene, Aseminirile exis-
tente intre abrele meotiene si Abra ovata, formé intilnitéd in Miocenul din
Eumm precum &i in fauna actuald din Oceanul Atlantie, Marea Medi-
terand si Marea \Tmum, sint evidentiate si de Badzosgvili (1979).

Genul Ervilia este foarte ridspindit in Meotianul inferior, atit
in Bazinul Kuxinie, ¢it §i in Bazinul Dacic (Roméania gi Bulgaria).
Andrusov (1890) a comentat asemanirile existente intre HErvilia
minuta §i unele forme sarmatiene. Neveskaia (1969) considersd ci forma
din Meotian reprezintd o subspecie de Frvilia pusilla. Rosk a (1973) este de
pirere ci in Meotian este prezentid forma Ervilia pusilla. Dupd opinia auto-
rului acest taxon este un element alohton in fauna marind a Meotianului,
stramosul direct al acestuia fiind, dupé toate probabilitétile, un locuitor al
Tethysului. Si Badzosvili (1979) a subliniat c¢id erviliile meotiene
manifesti cea mai mare aseminare cu Ervilia pusilla, dar cé, spre deosebire
de erviliile miocene (in sens de depozite premeotiene n.n.), a ciror evolutie
a mers In directia cresterii taliei, la. cele meotiene se observd micsorarea
acesteia.

Referitor la Mytilaster, Andrusov (1906) a remarcal asemini-
rile dintre Mytilaster incrassatus din Meotian si cel din Sarmatian. Totusi
studiile efectuate asupra formelor de Myiilaster din Sarmatian (F ghenti,
1968), a cdror evolutie a mers in directia cresterii taliei, au ardtat ci aces-
tia, dlspar la sfirgitul Sarmatianului mediu. DupaJ opinia lui Badzosg-
v i 1 1 (1979), intre mitilasterii din Sarmatian si cei din Meotian nu existé
o legdturd filogeneticd directi, aseménirile dintre formele respectlve fiind
o consecintd a existentei unui strémos comun, care a tréit in Miocenul din
Tethys.

Cit priveste Pirenella, lucrurile par a h ceva mai complicate. T1in a
(1972) aratd cf deosebirile existente permit ca specimenele din Meotian
88 poatd fi considerate numai ca o subspecie endemicd a speciei sarmamene
Pirenella disjuncta. O opinie contrard are R o s k a (1973) ; autorul sustine
ci plrenelele meotiene nu reprezintd urmasii dlrectl a celor sarmatlene ¢l
¢d provin, ca si cele din Sarmatian, din rcprezentanu ai formei Pzrenella
disjuncta, care a triit probabil in apele cu salinitate normald ale Mioce-
nului din Tethys. Badzosvili (1979) pleacd de la considerentul ci
asemindrile morfologice dintre diferitele grupe de moluste nu sint intot-
deauna o dovadi a unei legaturl de filiatie, opinie cu care sintem de acord,
ea fiind pe deplin valabild si pentru unele grupe de limnocardiide salmastre
(Papaianopol, 1981) Dupd Badzosvili (1979) Pirenella dis-
Juncta disjunctoides din Meotian este foarte apropiatd de exemplarele
tipice de Pirenella disjuncta din Miocenul mediteranean, de care se deose-
beste prin cochilia mai joasd i sculptura mai supelflclala

Din cele expuse se desprinde ideea cf unii autori considers ci intre
formele meotiene de Abra, Ervilia, Mytilaster, Pirenella si cele din Sarma-
tian nu existd raporturi de filiatie directf, strimosii formelor meotiene
trebuind ciutafi printre speciile din Mlocenul Tethysulul care au trait
intr-un bazin cu salinitate normali.
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-Analiza faunelor de moluste din depozitele meofiene existente in
bazinele Dacic si Euxinic, evidentiazé cu pregnantd dependenta strinsi
existentd intre alefituirea si caracterul faunei i conditiile particulare in
care au trait acestea.

Referindu-se la particularitifile bazinelor inchise i semiinchise,
Neveskaia (1971) araté cd acestea aparfin bazinelor de tip mixohalin
(cu o salinitate de 0,5 pind la 30°/,), in care predoming faunele marine
eurihaline si salmastre.

Dupéd tipul faunelor bazinele de tip mixohalin pot fi impéirtite in
doud (Neveskaia, 1971):

— semimarine (in care predomind fauna maring eurihalind), cu o
salinitate mai mare de 3-8°/,, si pind la 30°/y ;

: - salmastre (in care dominante sint formele salmastre propriu-
zise), cu o salinitate de la 0,5%y, pind la 5-12%/y,.

Precizarea tipului de bazin se face pe baza calculului procentual al
continutului de specii marine, in raport cu numairul total de specii. Daca
rezultatul obtinut este mai mare de 509, bazinul este de tip semimarin,
iar dacd este mai mic de 509 este salmastru. Neveskaia (1971) atrage
insd atentia asupra faptulul ed pentru obtfinerea unei imagini concludente
si corecte asupra tipului bazinului, rezultatul obtinut din calcul trebuie
coroborat cu un alt factor care se referd la rispindirea gi frecventa formelor.
Este foarte sugestivi in aceastd privinga situatia Meotianului superior din
Bazinul Euximc (Neveskaia, 1971), unde din 6 specii de bivalve trei
apartin unor forme marine (Mactra, Abra, Ervilia ) $i trei unor forme sal-
mastre (doué specii de Congeria si una de Dreissena ). Dintre cei 6 taxoni
amintiti o ridspindire in masi o au insd numai doi (cele doud specii de
Congeria ), fapt care determind ca bazinul Meotianului superior s& fie
considerat ca bazin salmastru. Simpla comparatie a procentajului (509
eleniente marine gi 509, elemente salimastre) ar duce la concluzii eronate,
deoarece bhazinul din Meotianul superior.ar aparea mai putin induleit deeit
a fost in realitate, fapt dovedit de predominanta speciilor salmastre de
Congerta (Neveskaia, 1971).

- Comparind situatiile ex1stente in bazinele Dacic $i Euxinic in timpul
Meotianului se desprlnde cu claritate faptul cd cele doud bazine au avut
0 evoluple diferitd in Meotianul inferior §i o evolutie aseménitoare in cel
superior.

In acceptinnea ci Meotianul inferior din Bazinul Euxinic incepe
odatd cu aparitia faunei marine, deci cu Bagerovianul, poate fi surprinsd
evolutia acestui bazin (Neveskaia,1971) in directia modifiedrii tipului
rwestum, de Ia un bazin de tip semimarin in Meotianul 1nfer10r la tipul de
bazin salmastru in cel superior.

Cu totul alta este situatia in Bazinul Dacic la nivelul Meotianului
inferior. In timp ce in Bazinul Euxinic se depuneau stratele cu faund
maring, in Bazinul Dacic se acumulau depozite cu Congeria, Dreisseno-
mya, Psilunio, Teisseyreomya, moment in care totusi au pitruns gi aici
unele elemente ale faunei marine, dintre cele mai eurlhahne, ca Abra,
Brvilia (Marinescu, Oltea n u, 1975) si Rissoa. La acest moment

11 — c¢. 568
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din evolutia Bazinului Dacic formele marine sint subordonate net fatd de
cele salmastre, care prin frecventd si numérul indivizilor isi pun amprenta
asupra caracterelor faunei. Deci in timp ce in Bazinul Euxinic Meotianul
a debutat printr-un bazin de tip semimarin, in Bazinul Dacic Meotianul
incepe printr-un bazin salmastru, conditiile de bazin semimarin fiind
intrunite la partea superioard a Meotianului inferior (Oltenian), cind
odatd cu cresterea salinitdfii este facilitatd pétrunderea in masd si dis-
persarea largsd a formelor marine eurihaline. Perioada de timp in care s-au
acumulat stratele cu Dosinia din Bazinul Dacic nu pare si fi fost deosebit
de mare. Atanasiu §i Saulea (1948) considerd ci orizontul cu
Dosinia reprezints un incident de scurtd duratd. In timpul Meopianului
superior, atit Bazinul Euxinic cit §i cel Dacic sint bazine de tip salmastru,
desi se poate totugi presupune cd salinitatea a fost ceva mai ridicatd in .
Bazinul Euxinic, deoarece in Moldavianul din Bazinul Dacic nu se regé-
sesc elemente marine din stratele cu Dosinia, cu exceptia unor specimense
rare de Pirenella.

Studiile efectuate asupra faunelor meotfiene din Bazinul Euxinic
au ardtat ¢ in partea nordicd a acestuia (in Kerci si Kuban) numarul
elementelor marine relativ stenohaline este foarte redus (Il1in a, 1972),
pe cind in Georgia vesticd ele sint destul de numeroase si prezente in mai
- multe puncte (Badzosvili, 1979). La fel numirul elementelor marine
din Meotianul Bazinului Dacic este mai redus decit cel existent in partea
nordici a Bazinului Euxinic. Aceastd sérdcire in elemente marine din
partea sudicd spre cea nordicd a Bazinului Euxinic §i apoi de aici citre
vest, in Bazinul Dacic, a fost probabil provocatd in principal de unele dife-
renfe de salinitate, care fird si fi fost neapirat foarte mari, au fost totusi
suficiente pentru a impiedica rispindirea unor forme. Numarul mare de
elemente marine existent in Meotianul inferior din Georgia, in comparatie
cu cel pus in evidentd in nordul Bazinului Euxinic gi in Bazinul Dacic, ar
sugera c3 pitrunderea faunelor marine a avut loc inifial in sudul Bazinului
Euxinic, de unde, in functie de capacitatea de adaptare la conditiile
existente, ele s-au rispindit in restul Bazinului Ponto-Caspic si in
Bazinul Dagcic. ) o

Asupra locului prin care s-a putut efectua legitura intre Bazinul
Fuxinic §i regiunea din care au pitruns elementele marine din fauna meo-
tiand au fost emise opinii diferite. Astfel I1in a et al. (1976) presupun ¢
acesta s-ar fi putut afla intr-o regiune situati ceva mai la vest de Bosfor
si Dardanele. Badzosvili(1979) este de pérere cd legitura cu dome-
niul mediteranean ar fi avut loc prin regiunea Msrii Egee. Revenind asu-
pra acestei probleme Ilina si Neveskaia (1979) pleacd de la consi-
derentul c¢i cele mai multe dintre molugtele marine polihaline din Marea
Neagrd actuald sint restrinse la o suprafatd din apropierea Bosphorului,
adicd la regiunea de legidturd dintre Marea Neagri si Marea Mediterana.
In consecin{d se sugereazd ci fauna marind patrunsd in bazinul Meotia-
nului timpuriu a vénit nu de la vest sau de la sud-vest, ci de la sud,
dintr-o zond situat# in Turcia sau Iran. Referindu-se la corelarea Meotia-
nului, autorii subliniazd imposibilitatea coreldrii pe baze faunistice a
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Meofianului eu Messinianul, deoarece fauna marind polihaling pdtrunsé in
Bazinul Ponto-Caspic trebule 88 fi venit dintr-un bazin cu salinitate nor-
mald, prohorezd care este posibil s fi avut loc in Tortonian.

De fapt, anterior, Marinescu (1975, pag. 359) subliniase ¢4 :
»toutes les données énumérées plus haut convergent pour souligner ’atri-
bution au Pontien (dang son vrai sens, celui de Paratethys) de la plupart
des gisements & mollusques saumatres méditerrannées”, fiind evidentiaté
astfel gi posibilitatea de corelare a Meotianului cu Tortomanul Aceagstd
posibilitate de paralelizare a Meomanulul cu Tortonianul a fost confirmats
deSemenenkosiLinlieva(1978) care au identificat in Meofianul
superior o asociatie de nannofosile ale zonei NN 10, punct de vedere care"
este mentionat si ulterior (Semenenko, 1979).

Recent Archambault-Guezou et al. (1979) au identificat
in depozitele messiniene de la Elche (Spania de sud-est) o fauné ce prezinté
caractere morfologlce intermediare intre faunele salmastre miocene din
Mediterana §i cele din Paratethys, existind forme ce prezintd afinititi cu
unele specii meotiene si sarma’plene Printre speciile de bivalve identificate
este si Abra ovata tellinoides (Sinz o w), care dupd cum am vizut se per-
petueazd in Bazinul Euxinic din Meotian in Pontian.

In incheierea acestui capitol vom aborda unele aspecte privind sali-
nitatea apelor din timpul depuneru stratelor cu Dosinia din sectorul
cercetat.

Referindu-se la salinitatea apelor bazinului meo’plan, Ilina et al.
(1976) sint de pédrere ci in aprecierea salinitdtii aeestuia, trebuie 8% se
plece de la datele privind relatiile fatd de salinitate a reprezentantilor ac-
tuali ai genurilor de molugte intilnite in depozitele meotiene, dintre care
foarte multe suportd scideri ale salinitdfii de pina la 10- 12"/00 ( Mytilaster,
Abra, Rissoa, Pirenella etc.). Se apreciazi in consecintd ci salinitatea
apelor deschlse ale bazinului meotian (este vorba de Meotianul inferior
n.n.) a fost nu mai joasd de 13-14%/y, si nu mai mare de 17-18%/,,. Pentru
bazinul din Meotianul superlor se ‘apreciazi c¥ salinitatea a fost sub
8-10°/g9, dar nu mai micd de 5%/, deoarece Abra, forms marmé nu ar fi
putut supravietui la salinitditi mai mici de 5°/y,.

Pentru Bazinul Dacic, Pand (1963) sesizeazd un moment de des-
crestere a salinitdfii in baza Meotianului, la care se adapteazi congeriile
mici necarenate, apoi un moment de cregtere a salinititii (mezohalin B),
ce c’orespunde depozitelor cu congerii carenate. Apoi salinitatea descreste
pind la tipul oligohalin, pentru ca apele si capete brusc caracterul mezo-
halin in timpul depunerii stratelor cu Dosinia (Meotian mediu la Toana
Pani nn.). Autorul constati o crestere continud a salinitdtii apelor in
acest interval (mezohalin «). In timpul Meotianului superior descregterea
salinitdtii este continud, salinitatea variind intre tipul mezohalin B gi oli-
gohalin p.

Succesiunea faunelor in cadrul complexului stratelor cu Dosinia din
regiunea cercetaty nu ne permite si evidentiem tendinta unei cresteri .
continue a salinitdtii in cadrul acestui interval de tlmp Din contri, dis-
punerea faunelor pe verticald denotd existenta unei salinitéiyi fluctuante,
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pe unul §i acelasi profil putind fi surprinse momente de crestere si de scé-
dere a salinitdtii. Acesta este cazul cel mai frecvent, deoarece in alte situ-
atii se constatd abateri de la aceastd tendinta.

De foarte multe ori complexul stratelor cu Dosinia incepe prin nisi-
puri sau-gresii cu caracter lumagelic, alcituite aproape in exclusivitate din
Dosinia. Binuim c# depunerea acestor lumasgele cu Dosinia coincide cu
momentele de maximi salinitate a apelor din acest sector, pe care o apre-
ciem ca fiind cuprinsd intre 14-16°/. Nu trebuie bineinteles exclusd posi-
bilitatea ca la anumite momente salinitatea apelor la acest nivel si poatd
ajunge pin& 1a18°/,, (Pan#, 1966; Marinescu, 1978). Debutul stra-
telor cu Dosinia, prin nivele abundente in Mytilaster, in care pot si existe
sau nu gi exemplare de Dosmm, ar indica existenta unei salinitdti cuprinse
intre 12-149/.

Dup# cum am arfitat, o caracteristici a succesiunilor stratelor cu
Dosinia din zona investigatd este alternanta unor episoade cu o salinitate
mai ridicatd (cind s-au depus lumaselele cu -Dosinia, san cele ¢u Dosinia
si Ervilia ) cu intervale ce denotd o salinitate mai redusd (cind s-au acu-
mulat lumagelele cu Mytilaster, sau cele cu Abra ).

Existd insd cazuri cind se pare ci salinitatea a scdzut sub 129/,
Este cazul intercalatiilor cu Congeria panticapaea, Psilunio subrecurvus,
Teisseyreomya subatava §i Pirenella disjuncta disjunctoides. La momentul
respectlv salinitatea apelor ar fi putut avea valorl cuprinse intre 10 si
12940, probabil chiar ceva mai micd de 10°/, (

Aceste oscilatii ale salinitdtii apelor in- tlmpul depuneru stratelor cu
Dosinia, erau dupd toate proba,blhté’plle provocate de unii factori cu ca-
racter local, in principal de cantitatea aportului de apsd dulce de pe usecat.

Cit priveste prezenta, este drept in cazuri ‘extrem de rare, a unor
exemplare de Teisseyreomya pe suprafefele de stratificatie a unor gresii
lumasgelice cu Dosinia maceotica, aceasta s-ar putea explica prin puterea de
adaptare a genului Teisseyreomya la salinitdti mai ridicate.

Pitrunderea in Bazinul Dacic a unor elemente eurihaline mai nume-.
roase a fost deci impiedicatd nu numai de salinitatea ceva mai mics a
apelor Bazinului Dacic ci §i de caracterul oscilant al salinititii, factori
care se pare ci au avut o actiune conjugati.

Caracterul inconstant §i fluectuant al salinititii la nivelul stratelor
cu Dosinia din zona.cercetatd este foarte bine concretizat de urmitoarele
situatii care reies din succesiunea faunelor :

— existenta unei salinititi cu caracter oscilant (cazul cel mai frec-
vent), cind episoade cu o salinitate mai ridicatd (timp in care s-au depus
lumaselele cu Dosinia ) alterneazi cu intervale cu o salinitate mai redusi,
cind se acumuleazd lumagelele cu Mytilasier sau cele cu Abra, sau chiar
cu episoade ce denotd o scddere mai accentuatd a salinititii (ca pe piriul
S#ritica), cind se depun strate cu Congeria, Psilunio, Pirenella, Teisse-
yreomya ;

+-— tendinfa de crestere a sahmtafpu de la partea lnferloara a stra-
telor cu Dosinia citre cea superioars, ca in cazul profilului din satul Cilu-
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gireni, unde in bazd apare un nivel abundent in Mytilaster, urmat de nisi-
puri cu Abra, Mytilaster, Dosinia, Pirenella, incheindu-se prin lumasele cu
Dosinia;

— tendinta de scddere a salinitdtii de la partea inferioari cdtre cea
superioard a stratelor eu Dosinia, ca pe valea Tisa, unde in bazi se giseste
o intercalafie eu numeroase exemplare de Dostnia §i rare specimene de
Rissoa, succedatd de nisipuri eu Dosinia i Ervilia, la, partea superioari
ex1st111d un nivel cu Do%ma, Ervilia, Congeria si Pirenella (acesta este
cazul cel mai rar);

— In fine o ultimi situatie ce ar denota cd regimul salinitdtii pare
s fi avut un caracter mai mult sau mai putin constant, cu oscilatii destul
de mici (ca in cazul profilului de pe Valea Huipelor),fauna avind un caracter
mail unitar atit ca frecventd, cit si ca distributie pe verticali.

Unele probleme de subdivizare si nomenelatura

Odaté cu aparitia lucrdrilor lui Krejci-Grafsi Wenz (1926 a,
1926 b, 1931) subdiviziunile Meotianului din Bazinul Dacic sint bine con-
turate si precizate, atit ca pozitie stratigraficd, cit si in ce priveste conti-
nutul paleontologic. O semnificatie deosebitd o are precizarea volumului
81 limitelor Moldavianului, ca subdiviziune superioard a Meotianului din
Bazinul Dacic.

Indiferent de modul in care diferiti cercetdtori roméni au divizat
Meotianul, fie in dou#, fie in trei p#r{i, meritd a fi mentionat faptul e
formatiunile separatede Krejci- Graf i Wen z, adicd ,,Siisswasser-
bank”, ,,Dosinien-Schichten’ si ,,Moldau-Abteilung” s-au dovedit a avea
o rdspindire areald considerahild, ele putind fi urmirite pe suprafete
insemnate, de la valea Milcovului si pind la Dunire. Aceastd schem are
capacitatea de a pune in evidentd lipsa unor orizonturi ale Meotianului in
unele sectoare ale Bazinului Dacic, precum §i sesizarea caracterului trans-
gresiv & unor termeni ai Meofianului.

Cercetivile efectuate in ultimul timp au evidentiat din ce in ce mai
mult necesitatea ca Meotianul din Bazinul Dacic sd fie divizat.in doud
parti, pentru care considerdm nu numai utild ci §i necesard pistrarea denu-
wirilor de Oltenian si Moldavian, ca o reflectare concretd a realitdfilor de
teren din Bazinul Dacic.

In 1972 Andreescu a propus subetajul Jitian, pentru intervalul
de timp in care s-au depus stratele cu congerii §i unionide de sub stratele
cu Dosinia, adicd pentru ceea ce Krejci- Graf numise ,,Siisswasser-
hank”. i o

Noi nu considerdin ci este necesar ca depozitele meotiene din Bazi-
nul Dacic situate sub stratele cu Dosinte 88 fie inglobate intr-un subetaj
sau orizont independent. Stim astézi cd unele elemente cu o frecventd
ridicatd in stratele cu Dosinie cum sint Ervilic pusille minuta $i Abra
tellinoides apar incd din complexul stratelor cu Teisseyreomya, Psilunio,
Dreissenom: ya, Congeric  homoplatoides Andrusov, Velutinellus ete.
(Marinescu,Olteanu, 1975; Marinescu, 1978), la fel cum este
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si cazul genului Rissoa. De asemenea existéd situatii cind forme frecvente
in orizontul dulcicol-salmastru din Oltenianul inferior ca Pstlunio, Teisse-
yreomya, Anodonta, Viviparus se regisesc in complexul stratelor cu Dosi-
nia. Aceastd situatie impune faptul ed atit orizontul dulcicol-salmastru,
cit si stratele cu Dosinia s4 fie incluse in unul §i acelasi interval stratigrafic
(Oltenianul), subetaj ce are un eplsod cu o salinitate mai ridicatd la partea
sa, superioars.

De fapt in numeroase lucriri recente este acceptata divizarea in doud
a Meotianului din Bazinul Dacic, in Meotianul inferior (Oltenian) fiind
incluse atit orizontul cu faund dulcicol-salmastrd, cit si stratele cu Dosinia
(Marinescu, Olteanu, 1975; Motas et al., 1976; Motas,
Papaianopol, 1977; Marinescu, 1978; Papaianopol,
Motas, 1978; Olteanu, 1979). ' :

Jiri legafﬁura cu aceeasl problemi o opinie asemdndtoare este expri-
matd de Ilina et al. (1976) care subliniazd c& depozitele salmastre sau
dulcicole corespunzitoare pirtii inferioare a orizontului Bagerovian nu
trebuie si fie separate ca orizont sau subetaj independent. Acelaﬁl grup
de autori este insd de pdrere ci o parte din depozitele de la par tea inferi-
oard a Oltenianului ar -trebui si fie atribuite Sarmatianului superior
(Chersonianului). O asemenea posibilitate nu este insd sprijinitd de nici
un fel de argumente de ordin biostratigrafic, deoarece atit elementele de
macrofaund, cit si cele de microfauna, din partea inferioard a Oltenianului
pledeazd in favoarea atasirii depozitelor respective la Meofian si nu la
Chersonian. In plus unii taxoni cum sint Viviparus moldavicus Wen z
si Psilunio subrecurvus (Teisseyre) care po’t si apard chiar din partea
inferioard a Oltenlanulul, se 1egasesc ulterior in 1ntreaga suitd a Meoti-
anului (atit in cel mferlor, clt si in cel superlor) hpsmd ins& in depozitele
chersoniene. )

Se poate afirma cd in momentul de fatd atit Oltenianul, cit si Mol-
davianul, cele dou# subdiviziuni ale Meotianului din Bazmul Daclc, sint
bine defmlte atit ca volum, cit §i ca pozitie stratigrafica.

Recent , Andreescu (1974) propune utilizavea denumirii de
Bagerowan pentru Meotianul inferior din‘ Bazinul Dacic, propunere pe
care ins% nu o considerim oportund. Cind facem aceastd afirmatie avem
in vedere nu faptul c4 Bagerovianul definit de Karlo v (1937) are un
volum mai mic decit cel utilizat de alti cercetitori, ci faptul ei si in prezent
existd divergente de opinii privind limita inferioardi a Meotianului in
Bazinul Ponto-Caspic. Pentru a ne referi numai la citeva lucrari recente
amintim c¢i Ilina et al. (1976) mentioneazd cd in partea centrald a bazi-
nului (este vorba de Bazinul Ponto-Caspic n.n.) Meotianul trebuie si
inceapd prin stratele cu Dosinia ale orizontului Bagerovian, care sint
inlocuite facial citre vest prin depozite salmastre §i dulcicole. Pentru ace-
eagl arie de sedimentare Nosovski et al. (1978) considerd cd formafi-
unile recifale din Peninsula Kerci pot fi intilnite atit in Sarmatianul
superlor (Chersonian), cit §iin Meotian. Autorii sint de p#rere ci Meotianul
incepe cu orizontul Kapkanlan, deasupra c#iruia se dispune Bagerovianul.
Lucrdrile sint mai clare in Georgia, unde dupd Badzosvili (1979)
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depozitele méotiene pot fi divizate in doud subetaje (inferior si superior),
in" Meotianul inferior fiind dominante formele marine, elementele dulci-
cole si salmastre avind un rol subordonat.

Pledind pentru necesitatea folosirii denumirii de Bagerovian pentru
Meotianul inferior din Roménia, Andreescu (1974, pag. 77) mentio-
neazd cd ,in ceea ce priveste pozifia limitei superioare a Bagerovianului
in Romaénia, aceasta va trebui cdutatd undeva .in interiorul complexului
cu fauni dulcicold-salmastri, adicd in ,,Moldavianul” geologilor roméni,
luind in considerare, ca si geologii sovietici, primele nivele reprezentative
cu Congeria ex gr. panticapaea, de peste stratele cu Dosinia.

Referitor la stratele cu Congeria panticapaea sint necesare elteva
comentarii. In Bazinul Dacic, exemplare de Congeria panticapaea, uneori
destul de numeroase, apar atit in Oltenia (Marinescu, Olteanu,
1975; Marinescu, 1978), cit si in Muntenia, ined din Meotianul infe-
rior, primele aparitii fiind de obicei remarcate la nivelul stratelor cu Dosi-
nia. v

Cit priveste asa zisele nivele reprezentative cu Congeria panticapaca
acestea se plaseazd, In regiunea cutelor diapire extérne din Muntenia,
intre complexul marnelor cu ostracode si nivelul cu Dreissenomya unioides
si D. rumana (=,stratele cu Leptanodonta’ ). Se impune insd precizarea
¢ nivelele lumaselice cu Congeria panticapaea, care si fie intr-adevar
reprezentative, se intilnese destul de rar in succesiunile Meotianului
superior, mult mai frecvent fiind cazul cind exemplarele de Congeria panii-
capaea apar, fie in cuiburi, fie ca specimene izolate, in intreg Meotianul
superior. Din cele expuse se desprinde ideea c& lumaselele cu Congeria
panticapaea au o frecventd mult mai rard decit nivelele cu Dreissenomya
unioides sau cele cu Congeria novorossica navicula, care au aparitii mult
mai constante, fiind aproape pretutindeni intilnite. Aceastd situatie nu
pare s& aibd un caracter local, propriu cutelor diapire externe din Munte-
nia, deoarece nici in' bazinul vaii Buzdului, nu a putut fi pusd in evidentd
existen{a unor nivele in.care Congeria panticapaen si fie elementul cons-
titutiv principal la anumite nivele (Pan d, 1966; Panéd, Rddulescu,
1970). '

In trasarea limitei biostratigrafice dintre Meotfianul inferior si
superior in Bazinul Dacic, elemente suplimentare importante au fost oferite
de faunele de ostracode. Astfel Olteanu (1979) a pus in evidentd fap-
tul c& in complexul marnelor cu ostracode, situat deasupra stratelor cu
Dosinia, apare un. numir considerabil de specii noi, Meotianul superior
reprezentind un moment de puternicd regenerare a faunelor de ostracode,

Din cele spuse se poate trage concluzia clard c¢#, in Bazinul Dacie,
limita biostratigraficd dintre Meotianul inferior si cel superior nu poate fi
in nici un caz ciutatii undeva in interiorul Moldavianului cercetdtorilor
roméni, ea plasindu-se la baza complexului marnelor cu ostracode, deci
intre stratele cu Dosinia $i marnele cu ostracode.

Comentarii destul de numeroase, dar cu un caracter artificial dupd
opinia noastri, a provocat problema Moldavianului. Inci din 1950,
Ciocérdel gisea improprie denumirea de Moldavian pentru Meotianul
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superior, fiind avansatd ulterior propunerea de a se renunta, la, utilizarea sa
(FJeanrenaud, 1970), opinii cdrora li s-a raliat $1 Andreescu
(1973, 1974).

Principalul argument care se aduce este ci depozitele pe care
David (1922) le-a considerat drept moldaviene reprezintd o serie com-
prehensivd de depozite, incepind din Bessarabianul superior si pind in
Meotian inclusiv. Dupd cum se stie insé sint cunoscute in literatura geolo-
gicd exemple destul de numeroase, cind in alte regiuni decit cele in-care au
fost inifial definite nigte unitdti cronostratigrafice, au fost gisite profile
mult mai reprezentative si mai complete ale intervalelor stratigrafice res-
pective, uneori la distanfe considerabile de regiunea de referintd, fird ca
acest lucru sd atragd dupd sine abandonarea sau schimbarea denumirii
initiale, ci doar completarea cu noile date suplimentare a caracterelor uni-
tédfilor cronostratigrafice inifial propuse. Tn .judecarea acestor aspecte
regula prioritdfii are un rol esential.® :

Referitor la problema DMoldavianului se impun citeva precizéri:

~ — in momentul in care David a introdus denumirea de Molda-
vian el s-a referit la depozite pe care le considera ca aparfinind Meotianului
superior, deci el nu a avut altd intentie decit de a desemna sub acest nume
numai Meotianul superior i nimic altceva;

— preluind de la David nu numai denumirea de Moldavian ci
si intentia de a desemna sub acest nume Meotfianul superior, Krejci-
Grafsi Wenz (1926 a, 1926 b, 1931) aplicd in mod foarte corect acest
nume depozitelor meotian-superioare din Subcarpati, precizind pentru
Moldavian limitele, volumul stratigrafic si elementele faunistice reprezen-
tative ;

— toti cercetdtorii roméni care au utilizat denumirea de Moldavian

au folosit-o intotdeauna numai in sensul de Moldavian=Meotian superior,
indiferent de faciesul, grosimea si particularititile faunistice ale depozi-
telor respective.

In prezent se considers c# in Moldova (sectorul dintre Siret si Prut) _
Meotianul este constituit din dou# orizonturi (Jeanrenaud, 1971):
un orizont inferior sau orizontul cineritelor de Nutasca-Ruseni; un ori-
zont superior reprezentat printr-un pachet de nisipuri, nisipuri argiloase si
argile, cu intercalatii subordonate de gresii in plici. Utilizind datele diver-
gilor autori, Jeanrenaud (1971) indicd existenta la acest nivel a-unei
faune cu Congeria panticapaes Andrusov, Unio moldavicus Stef -
nescu, Heliw mrazeci Sevastos, Cepaex krejcii W en z, Theodozus
(Calvertia ) stefanescui Fontannes, forme care se regisesc si in Meo-
tianul superior din Subcarpati. Limita dintre orizontul superior al Meotia-
nului si Pontian este plasatd (Jeanrenaud, 1971) la baza unor nisi-
puri cu Prosodgcna (probabil pseudoprosodacne n.n.), care apar in locali-
tatea Corbita, la altitudinea de 140 m.

Desi depozitele Meofianului superior sint prezente si in Moldova,
este evident c# nu aici se gdsesc cele mai reprezentative profile pentru
Meotianul superior, ci in regiunea subcarpatici.
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Numeroase profile descrise in Subcarpatii Munteniei intrunesc con-
ditiile de profile de referintii, in vederea stabilirii unui stratotip. Pentru
a- enumera numai citeva le amintim pe cele descrise de Nicolescu
(1964) pe valea Vizuinei, la nord-de linia Cisldu-Salcia-Apostolache, de
Panid (1966) pe valea Scoarfei (afluent de stinga al viii Buziului, la vest
de halta Viperesti), de Andreescu (1972) pe valea Rimnicul Sirat,
precum i profilul de pe Valea lui Cernat, din marginea esticd a satului
Célugireni (Motas, Papaianopol, 1972).

Un profil foarte reprezentativ pentru Meotianul superior, cdruia din-
nefericire ii lipseste baza, se giseste in Depresiunea Geticd, pe valea Pri-
goria (judetul Gorj) (Marinescu, 1969).

in dorinfa de a elimina confuziile care ar putea si apard printre unii
cercetdtori straini, Andreescu (1973, 1974) propune utilizarea denu-
mirii de Tmutarakanian pentru Meol,lanul superior din Romania, sugestie
cu care nu putem fi de acord. Neavind suficiente argumente de ordin
biostratigrafic pentru a preciza pozifia limitei superioare a Bagerovianului
in Bazinul Dacic, autorul nu poate implicit s& indice nivelul la care s-ar
situa limita inferioari a aga numitwui Tmutarakanian in Bazinul Dacie.
Dupd opinia noastrd confuziile in rindurile unor cercetatori strdini ar
putea s apard nu datoritd utilizarii denumirii de Moldavian pentru Meo-
tianul superior din Bazinul Dacic, deci in sens de unitate cronostratigra-
ficd, ci datoritd modului in care Andreescu (1974) a conceput tabelul
de corelare pe care il prezintd.

In acest tabel deasupra Panticapeanului (unitate CIOI]Obtl‘at]glafl(’d
conturatd pe bazi de moluste salmastre) gdsim plasate un Moldavian si un
Haprovian, considerate probabil ca subetaje ale Akciagilianului. In reali-
tate specialigtii in faune de mamifere vorbesc deun complex de mamifere
moldav si de un complex de Haprovo, utilizind aceste notiuni nu in sens
de unitdti cronostratigrafice, ci desemnind sub aceste notfiuni niste faune
de mamifere pliocene din U.R.S.S. Este bine stiut ci unitéfile cronostra-
tigrafice conturate pe bazd -de mamifere situate la partea superioard a
Neogenului §i care includ si faunele de mamifere amintite sint Ruscinianul
si Villanyianul. :

Pentru a-da un singur exemplu amintim ci recent Gabunia
(1979, pag. 417) vorbeste despre ,,Moldavian mammalian complex”, ceea
ce .este cu totul altceva decit utilizarea nomunu de Moldavian in sens de
unitate cronostratigrafics.

Din cele expuse in acest capitol putem deqprlnde urmatoarele con-
cluzii :

— particularititile Meotianului din Bazinul Dacic, reflectare di-
rectd a conditiilor in care acesta s-a depus, impun ca fiind cea mai utild
i mai rationald divizarea acestuia in doud partl una inferioard (Olte-
nianul)-§i una superioard (B[oldawanul) :

— elementele comune existente intre orizontul dulcicol-salmastru
din partea infericard a Oltenianului §i complexul stratelor cu Dosinia
atrag necesitatea ca acestea si fie 1ncluse impreuns in acela$1 interval
stra‘mgraﬁc : - :
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— limita biostratigrafici dintre Meotianul inferior (Oltenian) si cel
superior (Moldavian) se plaseazd la partea inferioard a marnelor cu ostra-
code, deci deasupra stratelor cu Dosinia. Complesul marnelor cu ostra-
code este bine conturat nu numai in Depresiunea Valahd, ci si in Depre-
siunea Geticd ;

— prioritatea utilizdrii denumirii de Moldavian, in sens de unitate
cronostratigraficd, aparfine lui David (1922), ceea ce impune necesi-
tatea ca numai in acest sens sd fie folositd, adicd Moldavian=Meotian
superior.
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SUR LES COUCHES A DOSINIA DE LA ZONE DES PLIS
DIAPIRS EXTERNES DE MUNTENIE (SECTEUR SITUE ENTRES
LES VALLEES CRICOVUL SARAT ET NISCOVUL)

(Résumé)

La région & laquelle I’on fait référence c’est la premiére en Roumanie dans laquelle a été
mise en évidence ’existence de quelques dépdts corrélables avec ceux définis ultérieurement
comme méotiens dans le Bassin Euxinique.

" Notre' intention est de présenter les coupes les plus représentatives dans lesquelles on
peut poursuivre 1a succession des couches & Dosinia dans Ia région examinée, ¢’'est 2 -dire de
I’épisode avec une salinilé plus grande qui se trouve constamment A la partie supérieure du
Méotien inférieur (Olténien) de Munténie.

Etant donné l'ensemble d'éléments connus jusqu’a présent sur le Méotien du Bassin
Dacique, nous considerons comme la plus utile et indiquée sa subdivision en deux parties :

— Yunpe inférieure (Ollénien), comportant un niveau inférieur A salinité réduite, avec
ou sans la présence de quelques éléments de la faune des couches & Dosinia, caractérisée par des
espeees de Congeria, Dreissenomya, Teisseyreomya, Psilunio, Viviparus, Heliz, Theodoxus,
Ilydrobia, Turricaspia, Pseudamnieola, suivie du complexe des couches & Dosinia;

— Tautre supérieure (Moldavien), dans laquelle on distingue le complexe des marnes &
Ostracodes, les couches & Congeria panticapaea, les couches & Dreissenomya unionides et D.
rumana (=,,couches a4 Leplanodonia’) et les couches A Congeria novorossica. )

Dans la région investiguée le niveau des couches & Dosinia constitue une séquence trés
bien contourée & la partie supérieure du Méotien inférieur (Olténien). Le plus souvent, les cou-



174 I. PAPATANOPOL . 28

ches a Dosinia débutent par un niveau gréseux ou sablonneux 4 Dosinia, mais ce n’est pas la
régle. Sur certaines coupes, les couches 4 Dosinia débutent soit par des sables avec 'apparition
- presque exclusive d’Ervilia, soit par des sables a dominance de Muytilaster.
Quant au mode de développement des couches 4 Dosinia entre les vallées du Cricovul
Sarat et de Niscov, on peut distinguer deux aspects:

— eclles peuvent se développer, sans égard au lithofaciés, sous une forme unitaire, dans
le sens qu’elles soient représentées par un paquet de dépéts avec une faune assez uniforme,
constituée principalement de Dosinia, Abra, Ervilia, Mytilaster, Pirenella (Valea lui Cernat
sous faciés prépondéramment pélitique, Valea Huipelor sous faciés psammitique).

— ayant la forme d’une alternance dans laquclle les niveaux contenant surtout Dosinia,
Abra, Ervilia, Mytilaster et Pirenella s’intercalent avecles niveaux a faune dulgaquicole-sauma-
tre (& Psilunio, Teisseyreomya, Congeria, Theodoxus).

Le rapport entre le lithofaciés et le contenu paléontologique des couches a Dosinid se
manifeste surtout par la fréquence de certaines formes. Dosinia et Pirenella sont trés fréquen-
tes dans les sables, les sables gréseux et les gres, tandis que Mytilaster et Abra sont plus nombre-
uses dans les marnes sablonneuses.

Les représentants de la faune des couches 4 Dosinia de ’aire investiguée sont Dosinia,
Abra, Ervilia, Mytilaster, Pirenella et Rissoa. Tous ces éléments sont des formes marines eury-
halines qui présentent des oscilations,-quelquefois trés accentuées, de la salinité.

En comparant les éléments marins eurihalins existants au niveau des couches 4 Dosinia
du Bassin Dacique avec la faune marine du Méotien inférieur du Bassin Euxinique, on remarque
dans le Bassin Dacique des formes telles que Alvania, Polinices, Gibberula, Tornus etc.,considé-
rées par Ilina (1972) relativement sténohalines.

En ce qui eoncerne. l'origine des formes marines eurihalines existantes dans les couches
a Dosinia (Dosinia, Abra, Ervilia, Mytilaster, Pirenella, Rissoa), nombre d’auteurs soutiennent
qu’entre les espéces méotiennes de Abra, Ervilia, Mytilaster, Pirenella et celles du Sarmatien
il n’y a pas de rapports de filiation directe, et qu’on doit chercher les ancétres des formes méo-
tiennes parmi les espéces du Miocéne de la Téthys, qui opt vécu dans un bassin 2 salinité nor-
male, )

L’analyse des situations existant dans les bassins Dacique et Euxinique au cours du Mé-
otien met clairement en évidence le fait que les deux bassins ont eu une évolution - différente
dans le Méotien inférieur et une évolution pareille dans celui supérieur.

Dans P’acception que le Méotien inférieur du Bassin Euxinique débute par le Bagéro-
vien, donc en méme temps que I’apparition de la faune marine, on peut saisir I’évolution de ce
bassin (Ne veskaia, 1971) dans la direction de la modification de son type, depuis un bassin
de type demi-marin dans le Méotien inférieur jusqu’au type de bassin sauméitre dans celui
supérieur, )

Tout 4 fait différente est la situation dans le Bassin Dacique au niveau du Méotien infé-
rieur. Tandis que dans le Bassin Euxinique se déposaient les couches a faune marine, dans le
Bassin Dacique §’a........laient des dépdts a Congeria, Dreissenomya, Teisseyreomya, Psilunio,
moment auquel y ont pénétré quand méme quelques éléments de faune marine, des plus éuri-
halins (Abra, Ervilia, Rissoa), les formes marines étant toutefois nettement subordonnées a
celles saumitres. Done, tandis que dans le Bassin Euxinique le Méotien a débuté par un bassin
de type démi-marin, dans le Bassin Daci(iué le Méotien commencait par un bassin saumatre, les
conditions de bassin demi-marin étant accomplies a la partie supérieure du Méotien inférieur
(Olténien) lorsque, & la fois que augmentation de la salinité, étaient facilitées la pénétration
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en masse et le large dispersion des formes mafines éurihalines. Au Méotien supérieur, autant le
Bassin Euxinique ainsi que celui Dacique sont des bassins de-type saumatre,

Quant 4 la salinité des eaux pendant le dépdt des couches a Dosinia, la disposition des
faunes 4 la verticale dénote ’existence d’une salinité fluctuante, et I’on peut saisir sur I'une
et la méme coupe des moments d’augmentation et de diminution de la salinité. On suppose que
la déposition des lumachelles 4 Dosinia coincide.avec les moments de salinité maximum des
“eaux de ce secteur, que nous estimons variant entre 14——160/00. Le d’ébul des couches & Dosinia
par des niveaux abondants en Mytilasier, avec la présence ou ’absence des excmplaires de
Dosinia, semble indiquer l’existence d’une salinité entre 12—140. 11 y a des cas, semble-t-il,
de salinité diminuée sous 120/,o. C’est le cas des intercalations & Psilunio, Teisseyreomya, Con-
geria ct Pirenella, qui se sont dépostes probablement dans les conditions d’une salinité comprise
entre 10 et 120/, probablement méme moins que 10%/o, (9).

La pénétration, dans le Bassin Dacique, des éléments eurihalins plus nombreux a été
donc entravée pas seulement par la salinité un peu plus réduite des eaux du Bassin Dacique,
mais également par le caractére oscillant de la salinité, facteurs avec une action probablement
conjugée,

Le caractere inconstant et fluctuant de la salinité au niveau des couches a Dosinia de la
zone examinée est trés bien concrétisé dans les suivantes situations révélées par la succession
des faunes : '

— l'existence d’une salinité & caractére oscillant (le cas le plus fréquent), lorsque des
épisodes & salinité plus grande, temps auquel se sont déposées les couches & Dosinia, alternent
avec des épisodes A salinité réduite, quand s’accumulent les lumachelles & Mytilaster ou celles
4 Abra ou méme 2 intervalles dénotant une diminution plus accusée de la salinité (par exemple
sur le ruisseau Siritica), quand se déposent des couches A Congeriq, Psilunio, Teisseyreomya,
Pirenella; ]

— la tendance d’augmentation de la salinité 4 la partie inférieure des couches & Dosinia
vers celle supérieure, tel le cas de la coupe du village-Calugéreni, ol en base apparait un ni-
veau abondant en Muytilaster, suivi par des sables & Abra, Mytilaster, Dosinia, Pireﬁella, s’aché-
vant par des lumachelles & Dosinia; v 5

— la tendance de diminution de la salinité & la partie inférieure vers la partie supérieure
des couches A Dosinia (exemple sur la vallée de la Tisa, ol — en base — on trouve une interca-
lation & nombreux exemplaires de Dosinia et rares spécimens de Rissoa, suivie par des sables &
Dosinia et Erilia, 4 la partie supérieure existant un niveau & Dosinia, Erilia, Congeria et
Pirenella) ; '

— enfin, une derniére situation prouvant que le régime de salinité semble avoir eu un
caractére plus ou moins constant, avec des oscillations assez réduites (le cas de la coupe sur la
vallée de Valea Huipelor), la faune ayant un caractére unitaire tant comme Iiréquence, ainsi
que du point de vue de la distribution a la verticale.

Ces oscillations de la salinité des eaux au cours de la déposition des couches & Dosinia
étajent provoquées, selon toutes probabilités par certains facteurs & caractére local, principale-
ment par la quantité de I’apport en eau douce du continent.

En abordant quelques aspects concernant les subdivisions du Méotien on montre qu’a
présent autant I’Olténien ainsi que le Moldavien — les deux subdivisions d.u Méotien du Bassin
Dacique — sont bien definis du point de vue du volume ainsi que de 1a position stratigraphique.
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Le chapitre portant sur quelques problémes de subdivision el nomenclature du Méotien
du Bassin Dacique finit par les conclusions suivantes :

— les particularités du Méotien du Bassin Dacique, la réflexion directe des conditions
de sa déposition, imposent — comme la plus utile et indiquée — la division de celui-ci en deux
parties : l'une inférieure (Olténien) et l'autre supérieure (Moldavien);

— les éléments communs cxistant entre ’horizon dul¢aquicole-saumatre de la partie
inférieure de 1’Olténien et le complexe des couches & Dosinia soulignent la nécessité de les-
inclure ensemble dans le méme intervalle stratigraphique;

— la limite biostratigraphique entre le. Méotien inférieur (Olténien) et celui supérieur
(Moldavien) se place a la partie inférieure des marnes a Ostracodes, donc au-dessus des couches
a4 Dosinia. Le complexe des marnes 4 Ostracodes est bien contouré pas seulement dans la
Dépression Valaque, mais aussi dans la Dépression Gétique ; ) .

— la priorité¢ de "utilisation de la dénomination de Moldavien dans le sens d’unité chro-
nostratigraphique appartient 8 D a vid (1922), ce qui impose 1a nécessité de ’employer seule-
ment dans ce seris-13, c’est-a-dire Moldavien = Méotien supérieur,

EXPLICATION DES PLANCHES

Planche I

Colonnes strafigraphiques des couches a4 Dosinia dans la zone des plis diapirs externes
entre les vallées du Cricovul Sirat et du Niscov.

1, calcaires gréseux; 2, grés; 3, sables gréseux; 4, sables; 5, sables argileux; 6, marnes
sableuses; 7, marnes argileuses.

Planche IT

Fig. 1—5. — Dosinia maeotica Andrusov (fig. 1, 1a, 2, 2a, 3, 3a, 4, 4a — x 2; fig. 1b, 1c,
2b, 2¢ — x 1; fig. 5 x 1,5), leg. I. Papaianopol; fig. 1,2, pirtul Sirifica,
satul Singeru, judejul Prahova; fig. 3,4, satul Cilugdren:, judetul Prahova; fig. 5,
Valea Huipelor, satul Nénciulesti, judetul Buz#u, Meolian inferior (Oltenian).
Dosinia maeotica Audrusov (fig. 1, 1a, 2, 2a, 3, 3a, 4, 4a — x 2; fig. 1b,
1c, 2b, 2¢ — x 1; fig. 5 — X 1, 5), leg. I. Papaianopol; fig.1, 2 ruissean
Sirdtica, village Singeru, district Prahova; fig. 3,4 village Cé#lugdreni, district Pra-
hova;_ Tig. 5, Valea Huipelor, v111age Nenciulesti, district Buz#iu, Méotien inférieur
(Olténien).

Planche TIT

Fig. 1—3. — Dosinia maeotica Andrusov (fig. 1,2 — x 1,5; fig. 3 — x 1), leg. L
Papaian opol; fig. 1, 2, Pirful S&rat, satul Singeru, judeful Prahova; fig. 3,
valea Triistarului, satul Mirlogea, judetul Prahova, Meofian inferior (Oltenian).
Dosinia maeotica Andrusov (fig. 1,2 — x 1,5;fig. 3 — X 1),leg. . Papaia-
nopol; fig, 1,2 Piriul Sdrat, village Singeru, district Pi'ahova; fig. 3, vallée du
Traistaru, village Mirlogea, district Prahova, Méotien inférieur (Olténien).
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Fig. 4—8. — Abra tellinoides (Sinzow) (x 3),leg. . Papaianopol; fig. 4, 5, 6, pirtul

Fig. 1. —

Fig. 2—6.

Fig, 7—9.

Fig. 1—2.

Fig. 3. —

Sardtica, satul Singeru, judeiul Prahova; fig. 7, Piriul Sarat, satul Singeru, judetul

Prahova : fig, 8, Valea Huipelor, satul Nencmlestl, judetul Buz#u. Meotian inferior
(Oltenian).

Abra tellinoides (Sinzow) (x3), leg. . Papaianopol; fig. 4,5, 6, ruisseau
Saratica, village Singeru, district Prahova; fig, 7, Piriul S#rat, village Singeru, dis-

trict Prahova : fig. 8, Valea Huipelor, village Nenciulesti, district Buziu, Méotien
inférieur (Olténien).

Planche IV

Ervilia pusilla minuta Sin z ow si Congeria panticapaea panticapaea Andrusov,
la (X 4),leg, I. Papaianopol, valea Tisa, satul Tisa, judeful Prahova, Meot{ian
inferior (Oltenian).

Ervilia pusilla minuta Sinz o w et Congeria panticapaea paniicapaea Andrusov,

la (x 4),leg. 1. Papaianopol, vallée de la Tisa, village Tisa, district Prahova,
Méotien inférieur (Olténien).

— Emilia pusilla minuta Sinzow (X 5),leg. I. Papaianopol, Valea Tare,
satul Singeru, judetul Prahova, Meotian inferior '(Oltenian).

Erpilia pusille minuta Sinzow (X 5), leg. I. Papaianopol, Valea Tare,
village Singeru, district Prahova, Méotien" inférieur (Olténien).

— Mylilaster incrassatus minor (Andrusov) (x 3), leg. I. Papaianopol,
fig. 1, pirful Saratica, satul Singeru, judeful Prahova; fig. 8,-satul Cdlugireni, judetul

Prahova; fig. 9, valea Tohineasa, satul Tohani, judetul Prahova, Meotfian inferior
(Oltenian).

Mpytilaster incrassatus minor (Andrusov) (X 3), leg. I. Papaianopol, fig. 1,
ruisseau S#radtica, village Singeru, district Prahova; fig. 8, village Calugireni, dis-

trict Praliova; fig. 9, vallée Toh#neasa, village Tohani, district Prahova, Méotien
inférieur (Olténien). 5

Planche V

— Teisseyreomya subatava (Teisseyre) (X 1),leg. . Papaianopol; fig. 1,
valea Scheii, satul Valea Scheilor, judetul Prahova; fig. 2, valea Toh#neasa, satul
Tohani, judetul Prahova, Meotian inferior (Olienian); exemplarele provin din depo-
zite situate sub complexul stratelor cu Dosinia.

Teisseyreomya subatava (Teisseyre) (x 1),leg. I. Papaianopol; flg. 1,
vallée de Scheii, village Valea Scheilor, district Prahova; fig. 2, vallée de Toh#neasa,
viltage Tohani, district Prahova, Méotien inférieur (Olténien); les exemplau‘es pro-
viennent des dépdts situés sous le complexe des couches & Dosinia.

Teisseyreomya subataya (Teisseyre) (X 1), leg. 1. Papai anopol, piriul
S#ritica, satul Singeru, judetul Prahova, Meotian inferior (Oltenian); exemplarul
provine din complexul stratelor cu Dosinia.

Teisseyreomya subatava (Teisseyre) (X 1), leg. . Papaianopol, ruisseau
S&ritica, village Singeru, district Prahova, Méotien inférieur (Olténien) ; 'exemplaire
provient du complexe des couches & Dosinia.

.

12 — c. 56E
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Fig. 4. — Psilunio subrecurvus (Teisseyre) (x 1),leg. I, Papaianopol, piriul Siri-
tica, satul Singeru, judeful Prahova, Meotian inferior (Oltenian); exemplarul pro-
© vine din complexul stratelor cu. Dosinia.
Psilunio subrecurvus (Tei sse yre) (x 1), leg. I. Papaianopol, ruisseau
Saritica, village Singeru, district Prahova, Méotien inférieur (Olténien); I'exemplaire
provient du complexe des couches & Dosinia.

Planche VI

Fig. 1. — Psilunio subrecurvus (T eisse yre)(x 1), leg. . Papaianopol, valea Scheii,
satul Valea Scheilor, judetul Prahova, Meotian inferior (Oltenian); exemplarul pro-
vine din depozite situate sub complexul stratelor cu Dosinia. .
" Psilunio subrecurvus (Teisseyre) (X 1), leg. I. Papaianopol, vallée de
Scheii, village Valea Scheilor, district Prahova, Méotien inférieur (Olténien) ; I’exem-
plaire provient des dépdts situés sous le complexe des couches a Dosinia,
Fig. 9—4, — Congeria panticapaea panticapaea Andrusov (fig. 2, 3 — X 3; fig. 4 —
X 2),leg. I. Papaianopol; fig. 2, 3, piriul Sardtica, satul Singeru, judetul
Prahova; fig. 4, valea Tisa, satul Tisa, judetul Prahova, Meotian inferior (Oltenian) ;
exemplarele provin din complexul stratelor cu Dosinia,
Congeria panticapgea panlicapaea Andrusov (fig. 2,3 — X 3; fig. 4 — X 2),
leg. I. Papaianopol; fig. 2, 3, ruisseau Sardtica, village Singeru, district
Prahova; fig. 4, vallée de la Tisa, village Tisa, district Prahova, Méotien inféricur
(Olténien) ; les exemplaires proviennent du complexe des couches & Dosinia.
Fig. 5—9. — Congeria panticapaea panticapaea Andrusov (fig. 5, 6 — x 3; fig. 7,8, 9 —
X 2), leg. I. Papaianopol; fig. 5, 6, Valea lui Cernat, satul Calugdreni,
judetul Prahova; fig, 7, 8, valea Traistarului, satul Mirlogea, judeful Prahova; fig. 9,
valea Vacii, satul Singeru, judetul Prahova, Meotian sﬁperior (Moldavian).
Congeria panticapaea panticapaea Andruso v (fig. 5,6— x3; fig. 7, 8,9— x 2), leg,
I.Papaianopolj;fig. 5 6, Valea lui Cernat, village Calugareni, district Prahova ;
fig. 7, 8, vallée du Triistarul, village Mirlogea, district Prahova; fig. 9, vallée Vacii,
village Singeru, district Prahova, Méotien supéricur (Moldavien).

Planche VII

F'ig. 1-2. — Congeria panticapaea panticapaea Andrusov (X 3), leg. . Papaian o‘p ol,
Valea lui Cernat, satul Calugiireni, judetul Prahova, Meotian superior (Moldavian).
Congeria panticapaea panticapaea Andrusov (x 3), leg. I. Papaianopol,
Valea lui Cernat, village Calugéreni, district Prahova, Méotien supérieur (Moldavien).

Fig. 3—4. — Congeria novorossica navicula- Andrusov (x 2), leg. I. Papaianopol,
dealul Camba, satul Tataru, judetul Prahova, Meotian superior (Moldavian),
Congeria novorossica navicula Andrusov (X 2),leg. I. Papaianopol, col-
line Camba, village T#taru, district Prahova, Méotien supérieur (Moldavien).

Fig. 5—6. — Theodozus crenulatus semiplicatus (Neumnm ayr) (fig. 5 — x3); fig. 6 — x 2).
(leg. I. Papaianopol), pirtul Sirdfica, satul Singeru, judetul Prahova, Meotian
inferior (Oltenian); exemplarele provin din complexul stratelor cu Dosinia.
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Theodozus crenulatus semiplieatus (Nenm ayr) (fig. 5 — X 3; fig. 6 — X 2) (leg.
I. Papaianopol), ruisseau Siratica, village Singeru, district Prahova, Méotien
inférieur (Olténien) ; les exemplaires proviennent du complexe des couches a Dosinia,
Fig. 7. — Theodozus crenulatus semiplicatus Neumayr (x 2) (leg. I. Papaianopol),
valea Scheii, satul Valea Scheilor, judejul Prahova, Meotian inferior (Oltenian);
exemplarul provine din depozite situate sub complexul stratelor cu Dosinia.

Theodoxus crenulatus semiplicatus Neumayr (X 2) (leg. I, Papaianopol),
vallée de Scheii, village Valea Scheilor, district Prahova, Méotien inférieur (Olténien) ;
I’exemplaire provient des dépdts situés sous le complexe des couches & Dosinia.
Fig. 8—~11, — Pirenella disjuncta disjuncioides (Sinzow) (x 3),leg. I. Papaianopol;
fig. 8, 9, Piriul Sirat, satul Singeru, judeiul Prahova; fig. 10, 11, satul Cilug#reni,
judetul Prahova, Meotian inferior (Oltenian).
Pirenella disjuncia disjuncioides (Sinzow). (x 3), leg. . Papaianopol,
fig. 8, 9, Pirful Sarat, village Singeru, district Prahova; fig. 10, 11, village Clugéreni,
district Prahova, Méotien inférieur (Olténien).
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Group 3.1: Nature of the 'Flysch Geosynclines

THE ALGAL NATURE OF CERTAIN CALCAREOUS ROCKS
INTERCALATED IN THE DOFTANA MOLASSE!

BY
MIHAI STEFANESCU ?

' Stromatolites. Algae. Molasse. Calcareous rocks. Detrital rocks. Texture, East Carpathians
Bend. External flysch zone. Prahova-Vdleni Zone,

Sommaire

Lanature algale de quelques roches calcaires. intercalées
dans la molasse de Doftana. Dansla couverture post-tectonique de 1a nappe de Tarciu
de la région de courbure des Carpathes Orientales, notamment dans la partie supérieure de la
molasse de Doftana, on a découvert 11 niveaux de roches calcaires intercalées entre les roches
détritiques. Sur ces 11 niveaux, huit représentent des croissances stromatolitiques et trois sont
dorigine détritique. On a pu reconnaitre, seulement en deux de ces niveaux, des traces de fila-
ments algaux qui viennent, quand méme, a ’aide de la conclusion-de-Yauteur, conformément
a laquelle les niveaux étudiés, cui présentent des textures pareilles aux stromatolites, sont
¢’origine algale.

From the Buzdu Valley westwards, towards the Dimbovita Valley.
larger and larger areas of the Tarciu Nappe are unconformably overlain
by Burdigalian-Badenian deposits belonging to the Doftana molasse.
The Doftana molasse (Stefdnescu,Madruntean u,1980) is mostly
constituted of detrital deposits associated with gypsum beds, tuffs and
calcareous rocks. The calcareous rocks, known in the relevant literature as
Vcalcareous shales”, are very important ‘for the reconstitution of the
palaeogeographlc conchtlons of the Doftana molasse deposition. For this
reason in this paper we are dealing especially with these rocks.

In order to clear out the origin of the calcareous rocks of the Doftana
molasse we have studied the papers of Filipescu (1934), Logan,

1 Received April 24 1980, accepted for pubhcatlon April 29 1980, presented at the Meet-
ing of May 23 1980.
2 Tustitutul de geologie si geofizicd. Str. Caransebes nr. 1, 78344 Bucuresti, 32. /-
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Rezak, Ginsburg (1964), Heckel (1972), Gebelin (1974,
1976), Blatt, Middleton, Murray (1975), Davies (1975),
Hagan, Logan (1975), Leeder (1975), Woods, Bro wn (1975),
Monty (1977), Wray (1977). ‘ :

The calcareous rocks occur in-numerous places in the Doftana mo-
lasse outcropping zones; however, for the beginning we have chosen to

=y &= [7]s [«
s [ s |

Fig. 1. — Sketch with the location of the study _profile (p).
1, crystalline schists; 2, Jurassic; 3, Cretaceous; 4, Paleogene-
Lower Miocene; 5, Miocene; 6, Pliocene- Quaternary.

study a single profile in which these rocks are to be found at several
levels and are well exposed, a profile in which the relationships between
the calcareous rocks and the adjacent beds can be observed. This study
profile is situated in the Doftana Valley (Fig. 1), north of Cimpina, where
the Miocene deposits belonging to the northern flank of the Cimpinita
syncline outcrop dipping vertically.

Briet Deseription of the Detrital Roeks

Although the aim of this paper is not the description of the detrital
rocks, we shall review the main aspects of the detrital rocks as they re-
present more than 95 per cent of the bulk of the Doftana molasse as well
as in order to have a general view on the lithologic background in which
the carbonatic rocks are interbedded.
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The Doftana molasse usually begins with thick conglomerates cha-
otically arranged or stratified, lens-shaped on a large scale (Brebu conglo-
merates), followed by mlcroconglomerates and finer and finer sandstones
towards the upper part of the sequence. They alternate with clays and
marls, grey, red and more rarely greenish coloured. The sandstones dis-
play either a massive or a graded structure. Graded bedding usually is
reverse or symmetrical, but sometimes can be normal. Frequently a cross-
stratification, in places of "herring-bone’” type, appears in finer sands-
tones. The same finer sandstones display sometimes a convolute lamina-
tion. On the bottom of the sandstones one can frequently observe current
marks, rain drops and more rarely vertebrate foot prints, such as Pecori-
peda gazela Vialov, P. amalphaca Vialov, Rhinoceropeda problema-
tice Panin, Stefdnescu (Panin, Stefdnescu, 1968;
Grujinski,1969).

As regards the deposits outeropping in the study profile, mention
should be made of the fact that they are situated towards the upper part
of the Doftana molasse sequence and, consequently, the detrital rocks are
fine-grained and present mostly quartzitic elements. The inner structure
of these sandstones varies from massive to laminated. In this last case,
parallel, oblique (Pl. I, Ffg. 1) or even convolute (Pl. I, Fig. 2) lamination
occurs. They alternate with grey, green, rarely red pehtes

Description of the Calcareous Rocks

The calcareous rocks will be described in the stratigraphic order
they outecrop on the study profile, the levels at which they appear being
‘marked from 1 to 11 (Fig. 2).

1. The first level is represented by a bed of oolitic packstones (PL. I,
Fig. 3). The oolites present 6-8 covers and the nuclei are constituted both
of rock fragments (mudstone, wackstone) and of quartz fragments. Oer-
tain mtels’mees between oolites contain hydrocarbon traces.

2, The second level, about 1.4 m thick, belongs to the rocks known
in the relevant hteratule as ’calcareous shales” Apparently uniform,
this level, however, is quite varied. It starts with a mudstone with laminae
of different colours: grey-yellowish and dark grey, the latter corres-
ponding to certain enrichments in quartz detrital elements. In this part
of the second level microorganic tests are to be found. Towards the upper
part this level of mudstone begins to be enrlehed in yellowish micritic
laminae which alternate with yellowish-grey sparitic or microsparitic lami-
nae forming a laminar limestone, first with a parallel, then crinkled lami-
nation. The terminal part of the bed presents, on about 20 cm, domal
growth-like forms (PI. I, Fig. 4). When crinkled, the laminae show obvious
discontinuities. At certain levels one can observe calcite pseudomorphs
after gypsum, as well as chalcedony nests. Elongated forms, generally
oblique against the lamination, which could represent ghosts of a,lcral
filaments, occur very rarely in microsparitic laminae (P1. I, Fig.-5).~
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All this lead us to the conclusion that, at least, the laminar part
represents an algal stromatolite similar to those formed by the blue-
greenish algae nowadays.

.3. The above-mentioned level is overlain by a 10 cm thlck black
clay, covered by 40 cm of ’calcareous shales” (Pl. I, Fig. 6) also represen-
ted by algal stromatolites with different degrees of diagenesis. Harder ,
levels, standing out in relief, correspond to levels in which the laminae
are more broken up by drying during the subaerial exposing and both
calcite pseudomorphs after gypsum (PL.-I, Fig. 7) and chalcedony nodules
are to be found.

4. By the disappearance of the algal lammae one passes Lo a level
of 2.2 m of grey-greenish clays wherein five beds of mudstones with thick-
nesses varying from 1 to 10 cm are intercalated (Pl. I, Fig. 8). It is to
be mentioned that the thicknesses of the same bed of mudstone vary from
1 to 8 cm. The mudstone beds present coloured stripes, oblique on the
bed- bottom, produced either by the appearance of micritic laminae or
by the pyrlte concentration zones (PL. II, Fig. 1). In thin sections one can
observe a fine network, practically pelpendlcular to the bedding plane,
which in fact represents algal filaments. It is to be mentioned that at this
level the mudstone beds do not present any indication of subaerial expo-
sing, which also explains the absence of the fine lamination, characteristic
of the stromatolites, on thicknesses exceeding 5-6 cm.

5. Overlying a large scale convolute sandstone, this level (Pl. II,
Fig. 3), 35 cm thick, consists of a grey-greenish marl containing either
white, individual, submillimetric micritic laminae or 0.5 c¢m micritic
laminae. In the latter case one can observe positive growths of the lanii-
nae, which also present irregular algal ghosts filled with microsparite.
Certain algal lamina groups are limited upwards by pyrite planes. The
first béd (2 em thick) from the bottom of this level is represented by an
oolitic wackestone with nuclel mogtly constituted of quartz clements
(Pl. II, Fig. 4).

6. At 6 m above the previous level, in the middle of a detrltal packet,
there occurs a 12 cm thick bed of peletal packestone with ostracod tests.

7. After 15 m of detrital rocks, there is another level of calcareous
rocks. Like the above-mentioned levels it is not unitary, being constituted
of several petrographic entities : 3-4 cm wackestone; 14 cin mudstone ;
5 cm mudstone-wackestone in which ’club”-like algal growths (Leeder,
1975; SH-V Logan et al., 1964) about 1.5 cm high and a diameter of
0.5 cm develop (Pl. II, Fig. 5) 60 cm a thick alternation muds’oone -wac-
kestone with pyrite masses, 8 10 cm mudstone.

8. After another 15 cm of detrital deposits there is a 1.45 m thick
level (Pl. II, Fig. 6) constituted, in the base, of packestones with a wavy
bedding (18 cm) overlain by a lamlnar rock formed either of an alternation
of micritic laminae with sparitic laminae or of a sequence of micritic
laminae. The laminae are separated by bituminous films. However, even
the interior of the laminae is pigmented with bitumen which gives a
brown colour to the rock. The inner structure of the rock is first parallel,
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then crinkled. At the upper part of the level (about 15 c¢m) the structure
is domal (on a reduced scale) with antigravitational growths typical of the
stromatolitic algal products. It is also to be mentioned that positive grow-
ths of domal shape (LLH-S) in cross section (Fig. 3) join irregularly on
the surface, delimiting them among small depressions (,,microsabka’)

15 13 L ! i " L

1 2 3 4 5 [ 7 8- 9 10 #cm

Fig. 3. — Cross-section through the upper part of the siromatolites of level 8
(see photo 20). The arrows indicate imprints of gymsum crystals.

in which gypsum crystals were formed, whose imprints may be recognized
on the exhumed surfaces (Pl. II, Fig. 7).

9. At 2.5 m over the previous level, there outcrops a 65 cm packet
mainly consisting of packestone beds and which contain coated grains
or even oolites. In places, these beds present an obvious wavy bedding
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Fig. 4. — Examples of the way of growth of the stromatolites of level 9.
s = substratum stromatolite; d = detritus; m = micrite; g = cherts; lb = basal lamina,

(PL II, Fig. 8). The first bed of this level is of special interest. It begins
with 3-4 em of packestone limited upwards by a distinet submillimetric
lamina. Overlying this lamina (basal lamina) club (SH-V Logan et
al., 1964) and pillars (LLH-C) 1-2.5 em high growths develop (Fig. 4). The
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voids among the stromatolites are filled with fine detritus or micrite.
Chertification along or inside the growths is frequently observed.

10. Another level of calcareous rocks, 1.2 em thick, overlies the for-
mer one at 2.5 m. It is formed of beds of grey packestones with yellow
_ stripes due to the lamellae richer in micritic elements.

11. Finally, at 10 m above the previous level there occurs a 15 cm
thick bed consisting of an alternation of whitish, thin, miecritic laminae
and grey, sparitic laminae, similar to the flat growths of the other stro-
matolitic levels.

General Remarks

From the 11 above-mentioned caleareous rock levels 8 (2, 3, 4, 5,
7, 8, 9, 11) contain algal growths. Six of them present the characteristic
features of the flat or crinkled stromatolites. For some of these six levels
the algal origin of the constituent rocks may be asserted on the basis of
the alternation of micrite and sparitic laminae (generally submillimetric)
and on the basis of the presence of the antigravitational growth forms.
Nevertheless, in two cases (levels 2 and 4) elongated filaments, similar
to these in the recent algal crusts (Mon ty, 1977, PL 5, PL 6, Fig. 1
and Pl. 12, Fig. 2), may be observed in thin sections. The presence of
these filaments is of a great significance as, one the one hand, they consti-
tute a decisive argument in favour of the algal origin of the flat and crin-
kled stromatolites of the level 2 and of similar ones and, ou the other
hand, they prove the algal origin of the mudstone beds of level 4, rocks
whose structural features were not sufficiently clear-cut for the establis-
hing of this origin. In other two cases, that is the levels 7 and 9, the club
and domal growths are clear enough to prove, by comparison with the
present forms, their algal origin.

The development of the flat and ecrinkled stromatolite levels on an
area of several square kilometres indicates that during the deposition of
the upper part of the Doftana molasse there had been conditions favou-
rable for the development of real algal flats.

Two more related aspects are also to be discussed here. First, we

shall refer to the presence of the bitumens in certain flat and erinkled
stromatolites. Bitumen appears as more or less continuous films in the
finest portions between the calcareous laminae (levels 2 and 8) as well as
pigment disseminated in the micritic laminae (level 8). According to its
way of occurrence in stromatolites there results that bitumen is autoch-
thonous, it did not migrated inside them, and implicitly the flat and
crinkled stromatolites can be considered hydloca,rbon source rocks.

The second aspect is connected with the possibilities of lateral cor-
relation of the stromatolites. Mention should be made of the fact that in
the more internal structure, in the Sldnic syncline respectively, gypsum
beds (1-2 m thick), sometimes in association with ’calcareous shales’,
occur at the geometrical levels equivalents to the stromatolite ones which
contain calcite pseudomorphs after gypsum (levels 2, 3 and 8). This is in
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favour of a deposition synchronism of the above-mentioned stromatolite
sediments and the evaporitic ones.

The different aspects of growths and pleservatlon of the Doftana
molasse stromatolites have been conditioned by the depths of their for-
mation. Thus, for instance, in case of the crinkled stromatolites of level 2,
the presence of frequent interruptions and curled laminae prove nume-
rous subaerial exposures which alternated with the periods of submer-
gence. In case of the algal growths of level 4, the rock homogeneity on
thicknesses up to 5-6 cm, the continuity of the filainents on this thickness .
and the lack of diagenetic phenomena to distroy them prove their forma-
tion under permanent subaquatic conditions. Under similar conditions
hut in a more agitated environment there formed the club or domal algal
deposits.

It is to be mentioned that the algal rock levels have reduced thick-
nesses (which do not exceed 1.45 m). Therefore, although there were con-
ditions favourable for algal accumulations they did not grow continuously
and did not form significant bulks. We consider this situation may be
explained by the massive supply of detrital material which practically
covered intermittently, burying the surfaces on which algae proliferated.

The foot-prints of vertebrate on the detrital rocks prove, on the one
hand, that the margin of the basin was not very far and, on the other
hand, the water, at least at certain moments, was very shallow. The exis-
tence of numerous current marks on sandstones and siltites, of the wavy
stratification in the carbonatic rocks (level 9) as well as the presence of
oolitic rocks indicate that the accumulation occurred at a depth not ex-
ceeding the normal wave base. The rain-drop marks and the drying craclks
in the detrital rocks and the crinkled stromatolites (particularly level 2)
prove that ﬁuntheammmummm1almw of the sediments underwent
subaerial exposures.

On the whole, the proofs of subaqua.t,io deposition and those of suba-
erial exposure point to intertidal conditions of accumulation of the Dof-
tana molasse. Mention should be made of the fact that the crinkled stro-
matolites and the very rare herring bone” structures in the detrital
rocks are the only certain indications of a cyeclic tidal activity, of diurnal
type. The lack of discontinuity of the above-mentioned proofs leads to
the hypothesis of a reduced tidal activity whose effects were, however,
wiped out by the detrital material coming from the land, which in its turn
was conditioned by the subsidence play.
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QUESTIONS

D.Paraschiv:1. Could you specify what types of constructive (at least in genctic
respect) algae gave risc to the calcareous sequences identified?

" 2. The bituminous ealcarcous sequences were built by the same type of algae which had
generated the non-bituminous limestones or are there different types?

" Answer : 1. The comparison of the material studled with that in the relevant literature
points out that the algae from the calcareous rocks intercalated in the Dollana molasse are of
the green-blue algal type. o ]

2. In one of the cases (level 2) the organic matter coexist with the green-blue alga. In
other cases, particularly the level 9 (the most bituminous one), algal filaments could not be de-
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termined, so that no connection can be made between the presence of the bitumens and a
certain algal type.

Gr, Pop.:1, Are the terrigene detrital rocks of the molasse with algal limestone inter-
calations bituminous?

2. Which are the relationships between the sparitic calcite, algal laminas and bituminous
matter? .
‘ Answer : 1, In the study profile the terrigene rocks are bituminous, but also on the
Doftana Valley, downstream the profile considered, there are hydrocarbon springs connected
with the upper part of the Doftana molasse.

2, The bituminous matter occurs as films between the micritic and sparitic laminas, as
well as pigments in the micritic laminas,

EXPLANATION OF PLATES
Plate I

Doftana molasse, Doftana Valley. The plane of the outcrof photographs is horizontal.
The beds are approximately vertical, Scales of the outcrop photographs represented by the lens-
cap (0 = 5.7 ecm) and by the hammer (30 cm), Scale of the microphotographs: a division
equal to: '

Fig. 1. — Outcrop of sandsiones with oblique stratification.

Fig. 2. — Fine-grained sandstone with oblique lamination.

Fig. 3. — Level 1: oolitic packstone.

Fig. 4. — Level 2 : outcrop of algal stromatolites (one schould observe the domal outline at

the upper part of the packet).

Fig. 5. — Level 2: ghosts of algal fiiaments microsparitic laminae,

Fig. 6. — Outcrop of levels 3 (top, dowr‘lstream) and 2 (bottom, upstream).

Fig. 7. — Level 3 : alternation of micritic laminae (dark-coloured) with sparitic laminae (light-
coloured) and pseudomorphoses of calcite after gypsum crystals.

Fig. 8. — Outcrop of level 4, One should observe the light-coloured beds which represent algal
mudstone intercalations in pelites.

Plate II

Doftana molasse, Doftana Valley. The plane of the outcrop photographs is horizontal.
The beds are approximately vertical. Scales of the outcrop photographs represented by the lens-
cap (@ = 5.7 cm) and by the hammer (43 cm). Scale of the microphotographs: a division
equal to:
Fig. 1. — Level 4 : polished surface where one can observe the oblique position of the algal
laminae (differently coloured strips) as against the bed base (interrupted line).

Fig. 2. — Level 4 : microphotograph of mudstone with algal filaments,
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Fig.

Fig.

O

Fig.
Fig.
Fig.

Fig.

'

3 o O

. — Outerop of level 5 overlying a sandstone with a convolute lamination (in the left-
hand side of the photographs with the lens-cap on it). '

. — Level 5: microphotograph of oolitic wackestone.

. — Level 7: microphotograph of a club-shaped algal growth,

. — Outcrop of level 8.

. — Level 8: surface with small depressions delimited by algal growths within which
one can observe marks of gypsum crystals,

. — Outcrop of level 9. The wavy stratification should be observed. In the bed in the
left-hand side of the photograph (under the number) algal growths of type LLH and
SH have been found.
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O. DRAGASTAN et al. Triassic Formations in the Pidurea Craiului
Mountains. Pl. XI.
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