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IN 1918, Lapparent put forward the idea
that the fossil foraminifera Globotrun-
cana (at that time known under the name of
Rosalina) is characteris-
tic of the upper Cre-
taceous. Thisopinion,
reiterated in 1930 by
Viennot,hasbeen after-
wards confirmed by all
the investigators who
dealt with the study of
the Cretaceous. In the
Paris basin (Marie P.
1936), in the Central
Appenins (Renz, O.
1936), in Sweden
(Brotzen F. 1936), in the Caucasus
(Glaessner M. 1937), at Emba (Morozova
V. G., 1939), in Greece (Kiskyras D.1941),
etc., the Globotruncanae have been
found only in the upper part of the
Cretaceous, from the Cenomanian up
to the Maestrichtian inclusively. After
having appeared during the phase of the
austrian foldings, they seem to attain their
highest degree of development and distribu-
tion during the subhercinic foldings, and
disappear simultaneously with the Laramic
orogenesis (Kiskyras), at the same time as
Ammonites, Rudists and noceramus (Majson).

The variety of the Globotruncanae, the
quick appearance and disappearanceoftheir
forms, made it possible to make a rather
accurate differentiation of the upper Creta-
ceous in the above-mentioned regions, and

_lately such a differentiation was made also
in the Flysch deposits of the upper Cretace-

ous in Roumania (Tocorjescu, 1954). But in
the Flysch of the Roumanian Carpathians?®
the studies of the microfauna did not
confirm the idea that the Globotruncanae
are strictly localized in the Cretaceous.

In 1943, Noth and Patrut, describing
for the first time a Senonian fauna
of the Roumanian Carpathians, a very
characteristic one, differing essentially
from other Flysch formations, did mnot
include among the characteristic forms
of the Senonian either the Globotruncana,
or the Gumbelina, or the Pseudotextularia, as
was done in other parts of the world.
This position was justified by the fact that
all these forms, in a state of preservation
which suggested their presence “in situ”,
had been found by them also in younger
formations, especially in the Miocene.

More recent investigations,
Voicu (1953) and Torgulescu (1953),
have shown that, in fact, the form
Globotruncana linnei d° Orb?), two forms of
Gumbelina (G. Globosa Ehrenb. and G.
Striata  Ehrenb.-and the Pseudotextularia )
pass over the borders of the upper
Cretaceous in which they are well repre-
sented, and climb into the stratigra-
phical succession reaching the base of
the Pliocene.

owed to

Considering the absoluteness of the
conclusions set in literature as to thestrict
camping of these forms in the Cretaceous,
Torgulescu, contrary to Noth and Patrut,
and although he is aware of their state of
perfect preservation, their constant appear-

(1) In the Flysch of the Roumanian Carpathians’ massif are included formations of various ages,
beginning with the lower Cretaceous up to the Pliocene inclusively.

(2) In the present trinary wording G. linnei d” Orb is denominated G. lapparenti lapparenti V-ogler.

(3) 1In theliterature of specialty all these forms are considered as strictly Cretaceous.
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rance in time and their concentration in
certain horizons of the Miocene, isnever-
theless of the opinion that they are washed
forms of the Cretaceous.

The possibility that microfossils may be
washed cannot be questioned, just as the
washing of the rocks cannot be denied.
When the rock which constitutes a forma-
tion in the form of blocks of various sizes
pass into another formation constituting
conglomerates or sedimentary breccia, they
carry within themselves the whole micro-
fauna of the respective formation as well.
In such cases, the integrity of the micro-
fossils is perfect, and the frequency of
their appearance is the same as in the
formation to which they had belonged.

In sands and fine-grained formations only
shells of the microfossils can be washed.
But such a washing secures neither the
integrity of the forms nor the same fre-
quency as in the original formation.

Bearing in mind these two possibilities,
concerning the washingof microfossils, Voicu
reaches a different conclusion to Torgulescu’s
or that derived from the literature. He is of
the opinion, like Noth and Patrut, that the
above-mentioned microfossils are neither
strictly characteristic for the Cretaceous,
nor washed in younger formations, but that
wherever they appear, they are ““in situ”.

If on-= follows the spread of the Globoirun-
cana linnei form along the vertical line in the
Flysch formations of the Roumanian
Carpathians!, the following remarks can
be made:

e,

1—Globotruncana linnaeana (d’
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(1) In the Cretaceous, and in the
Senonian respectively, G. linnei as number
of specimens is well represented, both in
comparison with the other forms of Globotru-
ncana and with other foraminifera.

(2) In the lower Eocene, which follows
above the Senonian in continuity of
sedimentation, and which has a similar
lithological constitution, G. linne: appears
with the same frequency as in the Senonian.
It is associated as well with forms which are
common to both stages as with forms
characteristic to the Eocene, so that it is
not possible to believe in a washing from
the Senonian.

(3) In the middle and upper Eocene,
the frequency of the form Globoiruncana
linnei decreases as compared with its fre-
quency in the inferior sediments, but never-
theless it is found very often. The state of
preservation in which the shells are found,
the association with forms that are specific
to these deposits, and the large regional
distribution suggest the idea that here too
they are “in situ’’.

(4) In the Oligocene, a formation of
a generally lagoonary or semilagoonary
character, the Globotruncanae appear only
sporadically and in a reduced number of
specimens. Exceptionally, however, thin
strata of sandstones with a rich content of
microfauna have also been met, almost
exclusively represented by forms of G. linnei.
The multitude of specimens?, the lack of
any other cretaceous forms and the perfect
preservation of the shells, all this leads to the
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which is oriented East-West.

cannot be conceived.

These remarks refer for the time being only to the Flysch contained in the bend of the Carpathians

The possibility of aselective washing with preference for G. linnei or of a concentration through washing
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conclusion that in these strata Globotruncana
linnet is in.its right place, just as in the
Senonian.

(5) With the beginning of the Miocene
the frequency of the Globotruncanae
increases again. In the Burdigalian and the
lower Helvetian they attain such a develop-
ment that as far as the number of specimens
is concerned they are much better represen-
ted than in the Cretaceous. In these two
geological series, a series of microfossils,
which in other parts of the world are consi-
dered strictly Cretaceous, i. e. Globotruncana
linnet d’Orb, G. stuarti de Lapp, Gumbelina
globosa Ehrenb., G. striata Ehrenb., Pseudo-
textularia fruticosa Egger, Ventilabrella eggert
Cushm. and Stensioma aff. exculpta Reuss,
present such a frequency, such a constancy
of appearance and association, and are
distributed over such a large area, that
everyone could be inclined to believe that
the respective formation represent the
Senonian. The red colour of the Helvetian
marls, the same as that of the Senonian
marls, could still increase the confusion,
were there not other microfossils and strati-
graphical criteria to define with precision
and without any possible doubt their
Miocene age.

The Roumanian micropalaeontologists,
even those who admit washing on a large
scale, agree that an association of micro-
fossils. which includes forms of : Cibicides,
Globorotalia, Globotruncana, Gumbelina, etc.,
and in which the last two are predominating,
is characteristic for the Burdigalian and the
Helvetian. Gh. Voicu, who studied closely
the microfauna of these two stages, reaches
the conclusion that truly some Senonian and
Eocene forms are also included, showing up
evident characters of washing, but these forms
appear only in a very limited number (1-5
specimens in each sample) and over limited
areas. At the same time, however, G. linnei
appears with an a average frequency of 20
specimens per sample and over very large
areas (hundreds of square kilometres).  More
than 100 specimens have been found in many
samples, and in some more than 1000 could
be counted, a number of specimens which
has never been encountered in the Senonian.

(6) In the upper part of the Helvetian,
Globotruncana is scarcer, and it is to be found
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with the same frequency again in the basin
of the Tortonian. The explanation for its
scarcity in this series should be looked for
in the progressive evolution of the purely
marine regime from the beginning of the
Miocene towards the lagoonary facies which
culminates in the lower Tortonian, when the
salt massifs are formed. The deposits con-
tained in the basis of the Tortonian, the
support of the salt massifs, are represented
by a thick. packet of Dacitic cinerites of a
white-greenish colour, which alternate with
white-coloured = pelitic rocks that are
almost exclusively constituted by shells of
Globigerinae joined together by a matrix
consisting of Dacian volcanic ashes. As such
deposits, which contain also beautiful forms
of G. linnei, cannot derive from the washing
of preexistent rocks, it is easy to see why it
has been admitted that these forms exist
there ““in situ”,

(7) The frequency ofthe Globotruncanae
increases with the marine invasion coming
from the middle Tortonian, but they
begin to appear more frequently with
the beginning of the Sarmatian. In this
last mentioned series G. linne; is again accom-
panied by the two forms of Gumbelina, G.
siriata and G. globosa, and sometimes even by
Pseudotextulariae. Towards the upper part
of the Sarmatian, in the group of rocks which
represent the transition to the Pliocene, the
forms of Gumbelina 'seem to predominate
those of Globotruncana, but both these species
belong to the microfaunistic associa-
tion which Jorgulescu and Voicu have

mentioned to be characteristic of these
deposits.
(8) In the basis of the Pliocene,

respectively in the basis of the Meotian,
no more Gumbelinae are te be found.
Nevertheless, Globotruncana linnei continues
to persist, although less frequently, and
in a limited distribution.

(9) From the middle Meotian to the end
of the Pliocene, G. linnei and the other forms
which have been mentioned, were no longer
found, although the microfauna was studied
rather thoroughly. Their disappearance can
be related to the moment when the waters
of the Sarmatic sea begin to get fresh. As
a matter of fact, at the same time, the last
forms of Cerithium also disappear,
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In conclusion it can be stated that in the
Flysch zone of the Eastern Carpathians in the
Roumanian People’s Republic, Globotrun-
cana linnei, G. stuarti, Gumbeling globosa, G.
striata and Pseudotextulariac are forms
which are not strictly characteristic to the
cretaceous sediments, as they are in other
parts of the world. Here, too, they appear
in the Cretaceous, but go forth into the
Paleogene, attain their highest degree of
development and distribution in the lower
Miocene and disappear after the beginning
of the Pliocene.

This fact confirms Leon Moret’s (1930)
assertion that the Globotruncanae could
develop whenever surrounding conditions had
been favourable, and he brings forth a new
argument to support Thalman’s (1935) opi-
nion that this species is living also to-day.
Unfavourable conditions of development seem
to be related to waters which have a tendency
to get either fresh or excessively salty.

The presence of one or the other of the
above-mentioned forms, or of all of them,
in the Roumanian Eastern Carpathians
cannot offer elements for the precise establish-
ment of a formation’s age, except to the
degree in which the microfossils with

which they associate are also known; and

with regard to their appearance in masses
as far as the number of specimens is concerned,
it can be considered rather as a characte-
ristic of the lower Miocene than one of the
Cretaceous.

REFERENCES

Boret H., 1944, Zur Stratigraphie der oberen
Kreide in den hoheren helvetischen Decken.
Eclogae Geological Helvetiae. Vol. 37, Nr. 2,.

Brorzen F., 1936, Foraminiferen aus dem
schwedischen untersten Senon von FEriksdal
in  Schonen  Sweriges  Geol.  Undersokning.
Ser, C. Nr. 396, Arshok 30.

Cusamay  J., 1939, New American cretaceous
Foraminifera Cushman Labor. Foram, Research,
Vol. 15, p. 89, :

GLAEssNNER M., 1937, Studien uber Foram. a. d.
Kreide und Tertiar des Kaukasus. I. Dje
Foram. d. altesten Tertiarschichten d. NW.
Kaukasus. Problems of Pal. Vol. 2-3. Moskau,

Iorgurescu T., 1953, Contributiuni la studiul
micropaleontolgic al Miocenului superior din
Muntenia de Est (Prahova si Buzau). dauarul
Comit. Geol, R. F. Romina. Vol 26. Bucuresti,

Kiskyras, D., 1941, Ucherein Oberkreide-Vorkom-

- men mit Globetruncana in Nauplion {Argolis,
Griechenland). Zentralblati fur Ain. Geol. etc.,
Abt. B., p. 33.

Laeparent - J., 1930, A propos du genre
de Foraminiferes Globotruncana, cree par
M. J. A. Cushman. Comptes Rendus somm. Soc.,
Geol. France, p. 6+.

Marie P, 1936, Sur la presence du genre
Rosalina dans le Bassin de Paris. Compies Rendus
somm. soc. Geol. France, p. 135.

——, 1938, Zones a Foraminiferes “de I'Aturia
dans la Mesogee, Jbid. p. 341.

Morer L., 1930, A propos de la signification
stratigraphique des Rossalines. Compies Rendus
somm. Soc. Geol. France, p. 90.

Morxop L., 1949, ILes Globorotalides du
Cretace sup. du Montsalvens. Eclogae Geolgicae
Helvetiae, Viol. 42, Nr. 2.

Morozova V. G., 1939, Zur Stratigraphie der
Oberkreide und des Paleozans im Embagebiet
auf Grund der Foraminiferen-Fauna. Bull.
Soe. Nat. Moscou, Nov. Serie Tom. 47.

Norm R. et. Parrvur 1., 1954, Contributiuni la
cunoasterea Paleogenului din Prahova, Dari
de seama ale Comitetului Geologic. ~ Voi. 31
(1942-1943), Bucuresti.

Rexz O, 1936, Ueber Globofruncanen im
Cenomanian, Schweizerjura. Ecl. geol. Hely.
Vol 29. p. 500.

——, 1936, Siratigraphische und micropaleontolo-
gische Untersuchung der Scaglia (Obere Kreide-
Tertiar) im Zentr. apennin. Eclogae geol.
Hely, 29).

Trarman H., 1935, Weitere Vorkommen von
Globotruncana in der Oberkreide. Ecl. Geol.
Helv. Bd. 28, p. 598.

Tocorjescu M., 1954, Studiul Globotruncanelor
din Crefacicul superior din zona Flisului.
Dari de seama ale Comit. Geol. R. P. R.
Vol. 38 (1950- 1951). Bucuresti.

Viexyor P., 1930, Sur la valeur stratigraphique
des Rosalines.  Compies Rendus somm. Sec.
Geol. France, p. 60. :

—-—, 1930, Considerations nouvelles sur la valeur
stratigraphique das Rosalines, (/bid. p. 127),

Veoicu Gh., 1933, Studiu micropaleontologic al
stratelor de Cornu de pe flancul sudic al Cuvetei
de Slanic. intre V. Prahovei si V. Varbilaului.
Anuarul Comiteti:lui Geologic, Vol. 26, Bucuresti.,



