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A b s t r a c t :  In. the Tara B irsei Region the C enom anian-M aestrichtian  is 
developed m ain ly  as a con'tinuous m arly series. A bundant planctonic Foram inifera  
w hich  occur in th is series a llow  to study the evolution of the G lobotruncanidae  
assem blages and to d istinguish  the G lobotruncanidae zones.

The G lobotruncanidae zones d istinguished  here are correlated w ith  those  
differentiated  by J. Sigal in the M esogean area. P aleontological part of 'this paper 
contains the descriptions of species belonging to the subgenus Thalm anninella.

The Upper Cretaceous strata of the innermost part of the East 
Carpathians (Crystalline — Mesozoic zone) occurring on the border of 
the Tara Birsei depression are represented by a thick arid generally 
continuous series. These deposits were studied by: Fr. H e r'b i с h (1878),
I. S i m i o n e s c u  (1899), H. W a c h n e r  (1.914), E. J e k e l i u s  (1938), 
G. M u r g e a n u  and D. P a t r u l i u s  (1957), E. N e g r e a n u  (1959), 
M. S a n d u l e s c u  (1964, 1965, 1967) and J. S a n d u l e s c u  (1967).

On the basis of a study of Globotruncanidae it has been possible 
to establish a detailed stratigraphy of the Upper Cretaceous deposits; the 
first results concerning the area investigated were mentioned in 1965 
(J. S a n d u l e s c u ,  1967).

In this paper, as a result of latest research work, the reviewed and 
completed chronostratigraphy, as well as the micropalaeontological zon
ing of these deposits are presented. In the descriptive micropalaeonto
logical part, only species of the subgenus Thalmanninella are described.

GENERAL STRATIGRAPH IC CONSIDERATIONS

From considerations of Globotruncanidae in particular and also a few  
macrofaunal elements, it has been possible to determine the chronology 
of the above mentioned deposits. It was ascertained that the lithological
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units of Cretaceous strata within the area studied (illustrated on the 
geological sketch) are heterochronous and represent migration of facies. 
These facies are: the sandy-conglomerate facies, the marly facies show
ing some „Couches-rouges” type episodes and the calcareous-detrital 
facies. From the micropaleontological point of view only the last two 
facies are of real interest. These facies are present in three areas: Risnov, 
Tohan and Vladeni.

The deposits of the sandv conglomerate facies transgressively overlie 
the crystalline schists and the various Mesozoic — pre-Upper Cretaceous 
beds. The deposits of this facies are generally assigned to the Vraconian
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—  Lower Cenomanian or to the Vraconian — Middle Cenomanian. In 
the Vladeni area, this facies locally extends up to the Lower Senonian; 
in the uppermost part it contains Sider,olites (North of Magura Codlei). 
Owing to the presence of Mantelliceras mantelli, Puzosia sp. aff. planu- 
lata, in the Postavaru Mts, the Cenomanian age of the sandy-conglome
rate facies was proved. In the Tohan area, the sandy- conglomerate facies 
comprises numerous Vraconian Aucelline (E. N e g r e a n u, 1959) x; in 
the same facies in the Dimbovicioara basin, a rich Vraconian fauna was 
also identified (D. P a t r u 1 i u s, 1962).

The marly facies is largely developed in all areas enumerated and 
shows the following variations in age. At Risnov, sedimentation begins 
in the Lower Cenomanian and lasts up to the Campanian; in the Tohan 
hemisyncline, its deposition starts in the Upper Cenomanian. This facies 
extends up to the Campanian in the western limb of the hemisyncline 
and only up to the Coniacian in the northern one.

The passage between the sandy-conglomerate facies and the marly 
one was continuous; the sedimentation was also uninterrupted during 
deposition of the marly facies.

In the Vladeni area the marly facies appears in the Upper Turonian —  
Coniacian and overlies the older deposits either continuously (at the 
northern border of the Vladeni area) or transgressively (at the southern 
border of the Vladeni area).

Both the Santonian and Campanian are transgressive and overlap 
the older rocks westwards; the Campanian-Maestrichtian passage is 
continuous. In the southern part of the Vladeni area, Paleocene — Lower 
Eocene strata are developed in marly facies displaying „couches-rouges” 
characters (the Danian has been identified); in the northern part of the 
same area, the Middle and the Upper Eocene also display a marly 
facies.

Vertical lithological changes allow the separation of the marly facies 
into several lithostratigraphic units (listed in the Tables A—E):

The marly unit begins w ith a complex of (I, I') Lower Cenomanian —  
Middle Turonian or Late Cenomanian —  Middle Turonian age (60— 4:00 m 
in thickness) consists of bedded, grey, sandy marls, w ith calcareous, 
sandy intercalations a few  cm thick. Many local, lithological elem ents 
can be distinguished: conglomeratic sandstones (Tohan and Ri§nov areas) 
Lower and Middle Turonian in age, as w ell as red clays in the uppermost 
part of the Middle Turonian (Tohan area). These deposits comprise the 
following zones of Gloibotruncanidae: the Rotalipora (Thalmanninella) 
brotzeni and R. (Th .) globotruncanoides zone (only at Risnov); the R . 
(Th .) deeckei and R. (Th .) reicheli zone, the R. (R) turonica and R. (R) 
cushmani zone; the Praeglobotruncana praehelvetica  zone, and the P. 
Helvetica and G. schneiegansi zone. The macrofauna is represented in 
the Lower Turonian :by many species of Inocemmus, particularly by 
Inoceramus labiatus, and in the Upper Cenomanian by Aucellina, Ma- 
riella cf. dorsetensis and Mantelliceras sp.

A flysch-like complex (II and 11') 40— 200 m thick follows (Upper 
Turonian —  Coniacian) consists of graded beds made up of 3 cm — 1 m 
thick sandy limestone or calcareous sandstones, and .grey whitish, greenish 
and red shaly or massive marls. The microfaunal assemblage of these

1 E. N e g r e a n u  (1959). Rap. Arch. Institu i G eologic.
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Table A Distribution of Globotruncanides in the A ( Rijnov) cross section 
( Explanation ol the signs in the table E )

deposits is characteristic for both the zone with large sized, flat Glo- 
botruncana and the G. concavata zone.

Starting with the uppermost part of the Coniacian, the lithology is 
somewhat differentiated in each of the above mentioned areas. In the 
Risnov area, starting with the Coniacian and especially the Santonian 
up to the Campanian, the marly facies is of a ,,couches rouges” type. This 
facies comprises (III) grey and massive marls with scarce thin calcareous 
sandstones and marly limestone intercalations.

At Tohan, on the Western flank of the hemisyncline, the Coniacian is 
represented by detrital, Melobesiae-bearing limestone up to 200 m thick 
and lenses of polygenic conglomerate. The Coniacian — Lower Campanian 
strata (400 m thick) consist of marly sandstones (III'). These deposits 
include both the G. concavata zone, and the G. elevata elevata  and G. 
elevata stuartiformis zone.

In the Campanian, numerous Inoceramus — particularly Inoceramus 
balticus — are found; in the Upper Campanian — Maestrichtian strata 
(more than 1000 m thick) whitish greenish and red marls with sandy 
limestones and calcarenite intercalations are developed. The thickness 
of these intercalations ranges from a few cm up to about 1 m. These 
deposits contain Orbitoides and Globotruncanidae, belonging both to the 
G. stuarti and conical Globotruncanidae zone and to the uppermost part 
of the Abathomphalus mayaroensis zone.
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The calcareous-detrital facies terminates the Upper Cretaceous; it 
displays some features of the Gosau facies and is present at Tohan where 
it comprises either the Maestrichtian (on the West limb of the hemi- 
syncline) or the Santonian-Maestrichtian (on the Northern limb of the 
same hemisyncline); some indices of this facies may be noticed, owing 
to the presence of the detrital limestone breccia and conglomerate inter
calations in the „couches rouges” deposits; these intercalations are 
assigned to the Santonian — Maestrichtian. The detrital calcareous facies 
includes'w hitish  marls, w ith numerous Foraminifera, as w ell as La- 
mellibranchiata and Gastropoda-bearing calcareous micro'breccia, brec- 
ciated conglomerates, clayey breccia, the latter containing a generally 
rich, reworked fauna, consisting of Orbitoides, Radiolites, Echinoids 
plates and radioles, Bryozoa, Thecidae, etc. In the Campanian, many 
forms of Radiolites subsquamosus T o u c a s, R. styriacus (Z i 11 e 1) 
T o u c a s are found in situ (M. L u p u and D. L u p u, 1967) the 
Maestrichtian rocks contain numerous Joufia reticulata B o e h m  (M. 
L u p u and D. L u p u, 1967). The presence of the Mediterranean Radio
lites is very characteristic for these deposits. The marly layers contain 
Globotruncanidae, belonging to the following zones: the uppermost part 
of the G. concavata zone, the Globotruncana elevata elevata  and G. ele- 
vata stuartijormis zone, as w ell as the Abathomphalus mayaroensis zone 
(in the northern part of the Tohan area) or only the A. mayaroensis zone 
(in the western part of the same area).

GLOBOTRUNCANIDAE ZONES

With regard to the establishment of Globotruncanidae zones in the 
Upper Cretaceous strata from the Tara Birsei depression, the author 
considers that it is important to establish — at least for the mesogean 
area — the most uniform zone scale. For this reason, it is necessary to 
bring into agreement the field data with the various scales of the zones 
established by various research workers in the mesogean area. Therefore 
the works of the following authors proved helpful: J. S i g a l  (1955— 
— 1967), F. D a 1 b i e z (1955), J. K l a u s  .(1959, 1960), R. L e h m a n n  
(1962), H. B o 11 i (1966).

Taking into account the Rosalinae zones proposed by S i g a l  (1967), 
the author has been able to recognise without any difficulty, in the area 
investigated, the majority of these zones in the succession of Globo
truncanidae within the Upper Cretaceous.

Since macrofauna is very scarce, the age determination of these zones 
is based especially on the stratigraphic value of Globotruncanidae, as it 
has been determined by correlation with macrofauna. On the basis of 
some ammonites and Inocerams, the author determined the age of several 
Cenomanian, Turonian and uppermost Cretaceous zones. In Tables A—E, 
the distribution of Globotruncanidae in some geological sections, and 
their corresponding zones in the area investigated are presented. Table F 
shows the general distribution of Globotruncanidae within the whole 
area.

1 M. L u p u  and D.  L u p u  (1&67). S tudiul b iostratigrafic al depozitelor in 
facies de Gosau din Carpa'tii O rientali. Arch.  Inst.  Geologic,  Bucuresti.
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il. The Rotalipora (Thalmanninella) brotzeni and Rotaliporfa (Thal
manninella) globotruncanoides zone (Lower Cenomanian). This zone ends 
with the first occurrence of forms belonging to the R. (Th.) deeckei. 
R. (Th.) reicheli group; the most abundant form is R. (Th.) globotrun
canoides, followed by R. (Th.) brotzeni, associated with R. (Th.) appenni- 
nica appenniniaa ( R e n  z), R. (Th.) appenninica gandolfi L u t e r b a- 
c h e r  and P r e m o l i - S i l v a ,  R. (Th.) appenninica evoluta  S i g a l .  
In the uppermost part of this zone, w e encountered a form (geological 
section B, Table B), which was noted as R. (Th.) sp. 2. If it is not 
a convergence phenomenon, due to morphological features, the above 
forms could illustrate the fact that Globotruncana may have originated 
from Thalmannmella. R. (Th.) sp. 2 shows both Thalmanninella characters 
and those indicating the appearance of Globotruncana, such as a Thal- 
manninella-type aperture; the first three chambers of the last whorl 
are as in R. (Th.) brotzeni, whereas the following chambers are elongated 
in the direction of their coiling, their outer keel-band being bifurcated 
and imbricated.

The marly facies including this zone belongs to the uppermost part 
of the Lower Cenomanian since it contains (Table A) in addition to many 
Inocerams the forms Mariella dorsetensis (S p a t h) and Mantelliceras sp.; 
the sediments of this facies overlie the sandy-conglomerate facies with  
Mantelliceras mantelli (S o w .)  and are overlain by m arly deposits con-
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taining the first specimens of R. (Th.) reicheli and R. (Th.) deeckei 
associated with R. (Th.) appenninica. Recent studies (B. P o r t h a u l t ,  
G. T h o m e  1, O. de V i l l o u t r e y s ,  1966) show that this micropa- 
leontological assemblage characterises the lowest part of the Acanthoceras 
rothomagense zone.

2. Rotalipora (Thalmannin^ella) deeckei and R. (Th.) reicheli zone 
(Middle Cenomanian). The lower limit of this zone coincides with the 
Lower/Middle Cenomanian boundary and is marked by the appearance 
of R. (Th.) reicheli group. The upper limit cannot be ascertained, because 
there are gaps in the profiles. Nevertheless, it may be presumed that 
(this lim it would coincide with the appearance of the species: Rotalipora 
(Rotalipora) cushmani (M o r r o w )  and R. (ft.) turonica B r o t z e n.
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In the lowest levels of this zone prevail the forms: R. (Th.) deeckei 
F r a n k e together w ith jR. (Th.) globotruncanoides ( S i g a l )  and R. (Th.) 
brotzeni S i g a 1; R. (Th.) reicheli (M o r n o d) is scarce and represented 
particularly by specimens which did not reach a typical form. The 
forms displaying intermediate features between R. (Th.) deeckei and 
R. (Th.) reicheli are frequently encountered; R. (Th.) appenninica appen
ninica ( R e n  z), R. (Th.) appenninica gandolfi L u t e r b .  & P r e m o l i -  
- S i l v a ,  R. (Th.) appenninica evoluta  ( S i g a l )  and R. (Th.) greenhor- 
nensis ( M o r r o w )  are still present, and the first specimens of Praeglo- 
botruncana appear, represented by P. stephani stephani ( G a n d o l f i ) ,  
P. stephani turbinata  (R e i c h e 1) P. delriaensis ( P l u m m e r ) .

In the higher horizons, R. (Th.) reicheli is more frequent; the typical 
forms are abundant, whereas the species R. (Th.) globotruncanoides and 
R. (Th.) brotzeni become scarcer and both R. (Th.) appenninica and ft. 
(Th.) greenhomensis disappear.

The faunal assemblage of this zone also includes the species R. (Th.) 
cf. micheli, R. (Th.) micheli (S a c a 1 & D e b o u r 1 e), and the specimens 
of Rotalipora (Thalmanninella) sp. 1. The latter could represent the 
declining gerontic form of the species R. (Th.) appenninica appenninica 
(R e n z).

The author regards as sufficiently proved the fact that the beginning 
of the R. (Th.) deeckei and R. (Th.) reicheli zone should be assigned 
to the Middle Cenomanian and that its lower lim it coincides with the  
occurrence of specimens belonging to the R. (Th.) deeckei — R. (Th.) 
reicheli group, since it is generally admitted that these forms appear 
in the Middle Cenomanian. The presence of R. (Th.) appenninica even  
in the lowest part of the horizons with R. (Th.) reicheli also proves the 
existence of the Middle Cenomanian. There are still no data proving 
that the boundary between the Middle and the Upper Cenomanian would 
coincide w ith the limit between the zone with R. (Th.) deeckei —  R. (Th.) 
reicheli and the following succeeding zone.

The zone with R. (Th.) deeckei and R. (Th.) reicheli zone within the 
Tara Birsei area has a larger stratigraphic content than the ,,R. (Th.) 
deeckei zone” proposed by J. S i g a l  (1967). The lower boundary of the 
latter zone is located higher than the corresponding lim it of the zone 
with R. (Th.) deeckei — R. (Th.) reicheli zone; it also differs since it  
does not contain R. (R.) turcmica and R. (R.) cushmani but only R. (Th.) 
micheli and R. (Th.) cf. micheli as does S i g a l’s zone. According to  
the author the latter forms gave origin to the former ones.

3. The zone with Rotalipora (Rotalipora) cushmani and R. (R.) turo- 
nica (Upper Cenomanian). Since the geological sections w ithin the Tara 
Birsei area either end with ,,R. (Th.) deeckei — R. (Th.) reicheli zone” 
or begin with the R. (R.) cushmani — R. (R.) twronica zone, the limit 
between these two zones has been inferred. Undoubtedly there exists 
a lower complex of rocks, bearing the assemblage of the R. (Th.) reicheli 
and R. (Th.) deeckei group, without the R. (R.) cushmani — R. (R.) turo-  
nica group and an upper complex, which includes, besides the R. (Th.)

1 =  P. steph an i -gibba K l a u s ;  in the tables and sometimes in the text both, 
denominations have been- indicated (P. s teph an i tu rb in a ta  and P. steph an i ffibba). 
T hese-are irufact the same.
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reicheli — R. {Th.) deeckei group, also the R. (R.) cushmani — R. (R.) 
turonica assemblage. The upper lim it coincides with the occurrence of 
Praeglobotruncanpi praehelvetica  ( T r u j i l l o ) .

This zone is characterized by high frequency of its key species, by 
the abundance, particularly in the lower part, of the R. {Th.) reicheli 
(M o r n o d) and by a general abundance of Praeglobotruncana, belonging 
to the P. stephani group. This zone also includes: R. (R.) montsalvensis 
M o r n o d ,  R. {R.) cf. turonica expansa, R. {Th.) deeckei ( F r a n k e ) ,  R. 
{Th.) brotzeni S i g a l  and R. {Th.) globotruncanoides ( S i g a l ) ;  the last 
species disappears in its upper part.

The microfaunal assemblage of this zone is Upper Cenomanian in age. 
The occurrence of P. praehelvetica, as an element of the „large-sized 
Globigerina group”, frequently mentioned at the Cenomanian/Turonian 
boundary at its upper limit, also confirms this age.

4. The Praeglobotruncana praehelvetica  zone (Lower Turonian). This 
zone starts at the Cenomanian/Turonian boundary, with the occurrence 
of P. praehelvetica  ( T r u j i l l o ) ;  its upper lim it coincides w ith the 
appearance of P. helvetica  ( B o l l  i). This zone lies, therefore, within the 
Lower Turonian. The same age is also shown by the rest of its micro
faunal assemblage. In the lower part of this zone, the last representatives 
of the Thalmanninella suhgenus, namely R. {Th.) brotzeni S i g a l ,  R. 
{Th.) reicheli ( M o r n o d ) ,  R. {Th.) deeckei ( F r a n k e )  disappear; at the 
same time, the genus Rotalipora still persists, represented by R. {R.) 
cushmani ( M o r r o w ) ,  R. {R.) turonica B r o t z e n  (with various sub
species) and R. {R.) montsalvensis M o r n o d .  The latter forms, except 
for the first one, vanish at the upper limit of this zone. It should be 
noted that here Globotruncana renzi appears and that the number of 
species of Praeglobotruncana is very great (besides those which persist 
from the lower zone: P. stephani stephani (G a n d o 1 f i), P. stephani 
turbinata  (R e i c h e 1), P. delrioensis (P 1 u m m e r), double — keeled 
Praeglobotruncanidae P. hagni S c h e i b n e r o v a ,  P.  algeriana C a-  
r o n, P.  imbricata ( M o r n  o d) occur.

5. The Praeglobotruncana helvetica  a'nd Globotruncana schneegansi 
zone (Lower Turonian — Middle Turonian). This zone begins with the 
appearance of P. helvetica  (B o 11 i) and terminates with the appearance 
of Globotruncana angusticarinata G a n d o l f i ,  and of the Globo
truncanidae belonging to the G. lapparenti group. As shown by the 
geological section C (Table C), Globotruncana schneegansi occurs at least 
20 m higher than the basal part of this zone, and thus the existence both 
of a Lower Turonian zone with P. helvetica  only and a Middle Turonian 
zone of ,,G. schneegansi” is to be presumed. But the possibility of 
separating these two zones must be checked.

The microfaunal assemblage of this zone includes in particular various 
Praieglobotrunoana species persisting, mainly from the lower zone: P. 
stephani stephani ( G a n d o l f i ) ,  P.  stephani gibba K 1 a u s, P. stephani 
turbinata  (R e i c h e 1), P.  delrioensis ( P l u m m e r ) ,  P. praehelvetica  
( T r u j i l l o ) ,  P.  helvetica  ( B o l l  i), P. hagni S c h e  i b n e r o v  a, P.  
algeriana C a r o n ,  P. imbricata ( M o r n o d ) .

The genus Globotruncama is represented by only a few  species: G. 
renzi G a n d o l f i ,  G. schneegansi S i g a l  occurring in the lower 
horizons, G. sigaZi R e i c h e l  is present in the upper part of this zone.
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The occurrence of these forms proves a Middle Turonian age. The genus 
Rotalipora is only represented by R. (R.) cushmani ( M o r r o w )  and R- 
(R.) ovaviensis oraviensis S c h e i b n e r o v a .

P. stephani (and its subspecies) is very abundant within this zone, 
while both G. schneegansi and P. Helvetica are very frequent in the 
upper part of the same zone.

Both the P. praehelvetica  zone and the P. helvetica  — G. schneegansi 
zone correspond palaeontologically, as w ell as in age to the ,,P. helvetica  
zone” of the succession of zones, proposed by J. S i g a l  (1965, 1967). 
The P. helvetica  zone, as first established by D a l b i e z  (1955) and 
taking into account changes of its age limits by J. K l a u s  (1960), might 
correspond to the ,,P. praehelvetica  zone” together with the lower part 
of the ,,P. helvetica  — G. schneegansi zone”, as recognised by the author. 
The upper part of the last mentioned zone, characterized by the occur
rence of both G. schneegansi and G. sigali, could be equivalent of the 
D a l b i e z ’s (1955) ,,G. schneegansi zone”, but is only restricted to the 
Middle Turonian.

6. The ,.large-sized, flat Rosalina zone” (Upper Turonian-Coniacian). 
The lower limit of this zone is characterized by the occurrence of 
numerous species of Globotruncana. In the first horizons G. angusti- 
carinata G a n d o l f i  appears and a little higher, Globotruncana of the 
lapparenti group; these forms prove the presence of the Upper Turonian. 
The upper lim it coincides w ith the disappearance of the last forms 
belonging to the P. stephani group and of P. helvetica  (an event showing 
to some extent the passage from Turonian to Coniacian), and the occur
rence of G. concavata B r o t z e n  (this species marks the beginning of 
the next zone).

In the lower part of the „large-sized, flat Rosalina zone” almost all 
the species of Praeglobotruncana which occurred during the Middle 
Cenomanian — Lower Turonian disappear: P. delrmensis ( P l u m m e r ) ,  
P. stephani gibba K l a u s ,  P. hagni S c h e i b n e r o v a ,  P.  algeriana 
C a r o n ,  P. praehelvetica  ( T r u j i l l o ) .  At the same time also the last 
forms of Rotalipora, R. (R.) cushmani ( M o r r o w )  and R. (R.) oraviensis 
oraviensis, vanish.

Both in the lower and the upper horizons the following species 
persist: P. helvetica  (B o 11 i), P. stephani stephani ( G a n d o l f i ) ,  P. 
stephani turbinata  (R e i  c h e 1) which in turn vanish at the boundary 
of the next zone, as w ell as G. schneegansi S i g a l ,  G. sigali R e i c h e l ,  
G. renzi G a n d o l f i ,  P. imbriaata (M o r n o d).

J. S i g a l  (1955) considers as „large-sized Rosalina zone” the zone 
marked in its lower part by the occurrence of G. schneegansi, G. sigali 
and species of Globotruncana belonging to the G. lapparenti group and 
which ends with the appearance of G. concavata. J. S i g a l  assigned 
this zone to the Coniacian. He somewhat modifies this zone in his 
succession of Rosalina proposed in 1967. He named it the „large-sized 
flat Rosalina zone”; it is Upper Turonian —  Coniacian in age, and its 
upper limit coincides with the occurrence of G. lapparenti lapparenti, 
G. lapparenti coroniata, G. angusticarinata. The „large-sized flat Rosalina 
zone” within the Tara Birsei area corresponds to the zone described by 
S i g a l  in 1967.
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7. The Globotruncana concavata zone (Coniacian — Santonian). This 
zone starts with the occurrence of G. concavata ( B r o t z e n ) ,  which 
appears for the first time in the Coniacian. The upper lim it is  marked 
by G. elevata stuartiformis D a 1 b i e z. This species appeared in the 
Campanian. The following species are included in the zone mentioned 
above: G. fornicata ( P l u m m e r ) ,  which appears a little higher than 
G. cdncavata; G. elevata elevata  ( B r o t z e n )  and G. area ( C u s h m a  n), 
which is noticed in its terminal part. In this zone persist: Globotruncana 
renzi G a n d o l f i ,  G. schneegansi S i g a l ,  Praeglobotruncana imbri- 
cata (M o r n o d) (species which disappear in the lower horizons), G. sigali 
R e i c h e 1, G. angusticarinata G a n d o l f i ,  G. lapparenti lapparenti 
B r o t z e n ,  G. lapparenti aoronata B o l l i ,  G. lapparenti tric\aYinfbt(i 
(Q u q r e a u). This assemblage shows the Coniacian — Santonian age 
of this zone.

The above zone 'corresponds to the S i g a l’s ,,G. concavata zone” 
(1955), taking into account the age changes made by this author in 1967.

8. The Globotruncana stuartiformis and G. elevata elevata  zone (lower 
part of the Campanian). This zone starts with the occurrence of G. ele
vata stuartiformis D a 1 b i e z and closes w ith the appearance of G. 
stuarti (L a p p a r e n t), associated with G. contusa C u s h m a n ,  G.  
rosetta  (C a r s e y), G. conica W h i t e .  It is characterized by great 
abundance o f tihe species G. elevata elevata  and G. elevata stuartiformis 
which occur together w ith Globotruncana species, belonging to the G. 
lapparenti group and G. fornicata. This zone comprises: G. contusa scu- 
tilla  G a n d o l f i ,  G. citae B o 11 i, G. caliciformis ( L a p p a r e n t ) .  
The following species persist: G. lapparenti lapparenti B r o t z e n ,  G. 
lapparenti coronata B o  11 i, G. triqarinata ( Q u e r e a u ) ,  G. concavata 
( B r o t z e n ) ,  G. fornicata ( P l u m m e r ) ,  G. area ( C u s h m a n ) ;  in the 
lower part G. sigali disappears.

Within the Tohan area (geological section E), the marly facies be
longing to this zone contain numerous Inocerams among which the 
species Inoceramus balticus predominates.

This zone corresponds with S i g a l ’s (1967) ,,G. elevata  and G. stuar
tiformis zone”.

9. The Globotruncana stuarti and conical Globotruncanidae zone 
(Upper Campanian — Maestrichtian). From the palaeontological and 
stratigraphical points of view, this zone corresponds with the S i g a l ’s 
zone (1966) bearing the same denomination. It starts with the occurrence 
of following species: G. stuarti ( L a p p a r e n t ) ,  G. contusa C u s h m a n ,  
G. rosetta  (C a r s e y), G. conica W h i t e ,  and ends with the appearance 
of Abathomphalus mayaroensis ( B o l l  i). The upper limit is also marked 
by the disappearance in the uppermost levels of nearly all the repre
sentatives of the G. lapparenti group (excepting G. lapparenti tricari- 
nata, which persists in the A. mayaroensis zone). In the uppermost levels 
occur: G. falsostuarti S i g a l  and G. gansseri B o l l i ,  which indicate 
a Maestrichtian age. In the assemblage of this zone still persist: G. area 
( C u s h m a n )  and G. citae B o l l i ,  (very abundant) and G. fornicata; 
G. area is especially represented by large-sized forms having numerous 
small chambers, and G. fornicata by three-chambered forms, the mor
phological features mentioned (J. S i g a l ,  1952) being characteristic 
of these forms during the Campanian.

13 R o c z n ik  G e o lo g ic z n y  to m  X X X IX
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The microfaunal assemblage of this zone appears to be Upper Cam
panian — Maestrichtian in age.

Within the Tohan area, the deposits of both marly and calcareous 
detrital facies, comprising the ,,G. stuarti and conical Globotruncanidae 
zone” contain in their uppermost part numerous specimens of Orbitoides, 
Siderolites and Radiolites (the latter being usually reworked). The 
presence of Joujia reticulata B o e h m  in situ (identified by D. L u p u ,  
1968) shows the Maestrichtian age of the uppermost part of this zone. .

10. The Abathomphalus mayaroensis zone (Maestrichtian). This zone 
corresponds to the B o 11 i ’s zone (1957) of the same name. Its lower 
limit is marked by the occurrence of A. mayaroensis ( B o l l  i). Except 
for the last representatives of the G. lapparenti group, namely, G. I appa
rent! tricarinata — which disappears in the lower part of the zone —■ 
in the A. mayaroensis zone all the species of the preceding zone persisted. 
The numerical abundance of the species: G. stuarti (L a p p a r e n t), G. 
area ( C u s h m a n ) ,  G. contusa C u s h m a n  and G. rosetta  (C a r s e y) 
in addition to A. mayaroensis B o 11 i is to be noticed. The deposits of 
the marly facies or of the calcareous detrital one within the „A. m aya
roensis zone” comprise at Tohan include numerous specimens, parti
cularly of Orbitoides, Siderolites, Omphalocyclus and Radiolitidae.

SYSTEM ATIC DESCRIPTION

Rotalipora (Thalmanninella) appenninica appenninica (R e n z)
P late  X X X V III, fig. la —c; 2a—c

Globotruncana  (Rotal ipora) appenninica  R e n z  var. alfa G a n d o l f i ,  R e i c h e l ,  
1949, Eel. geol. Helv.,  vol. 42, no. 2, p. 605, fig . 3; — M o r n o d ,  1949, Eel. geol. 
Helv.,  vol. 42, no. 2, p. 578—579, fig. 3 (2), fig . 4 (4a— c,? 3a— c), fig . 6 ( la —c); 
pi. XV , fig. la —b.

Rotal ipora appenninica  ( Re n z ) .  — S u b b o t i n a, 1953, Foram iniferi S.S.S.R., 
p. 159, pi. I, fig. 58, pi. I l l ,  fig. 1— 2.

Globotruncana  (Rotal ipora) appenninica  R e n z .  subsp. balcrnaensis,  G a n d o l f i ,  
1957, C u s h m. Found Foram. Res. Contrib. Ithaca N.Y., vol. 8, pt. 2, p. 60 
(fide E l l i s  and M e s s i n a ,  Catalogue of Foraminif.).

Rotal ipora  (Thalmanninel la ) appenninica  balernacnsis  ( G a n d o l f i )  — K l a u s ,  
1959, Eel. geol. Helv.,  vol. 52, no. 2, p. 808, pi. I ll ,  fig. 2a— c.

Rotalipora balernacnsis  G a n d o l f i  — L o e b l i c h  and T a p p a n ,  1961, Rev.  
microp.  vol. 7, no. 3, p. 297, pi. 8, fig . 11a— c.

Thalmanninel la  balernaensis  ( G a n d o l f i )  — S a l a j  and S a m u e l ,  1966, F o -  
ram inif. der W estkarp. K reide, p. 178, pi. 12, fig . la —c.

Rotal ipora appenninica appenninica  ( R e n z )  — L u t e r b a c h e r  and P r e m o 1 i 
S i l v a ,  1962, Rev.  Ital. Paleont.,  vol. 68, no. 2, p. 266—267, pi. X IX , fig. la — c, 
2a—c; pi. X X , fig. la —c, 4a—c; pi. X X I, fig. la — c, 4a—c.

Rotal ipora  (Thalmanninel la) appenninica appenninica  ( R e n z )  — C a r o n ,  1966, 
Rev. microp.,  vol. 9, no. 2, p. 72, pi. 1, fig . 4a—c, 4b.

Thalmannine l la  appenninica  ( R e n z )  — S a l a j  and S a m u e l ,  1966, Foram inifera  
der W estkarp. Kreide, p. 177, pi. 11, fig. 8 a, b, c.

R e m a r k s :  The specimens identified at Risnov display an increase in  
biconvexity of the test upwards in the Stratigraphie succession.
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H o r i z o n  and l o c a l i t y :  Lower Cenomanian and Middle Ceno- 
manian (lower horizons), marly facies — Risnov (Crystalline — Mesozoic 
zone, East Carpathians).
H y p o t y p e :  sample no. R. 96, R. 115, R. 122/1967; R. 229/1961.

Rotalipora (Thalmanninella) sp.l cf. appenninica appenninica (R e n z)
P late  X LI, fig. la —2b

R e m a r k s :  This forms differ from Rotalipora (Thalmanninella) appen
ninica appenninica (R e n z) figured by H. L u t e r b a c h e r  and M.  
B i a n c a  C i t a  as follows: larger sized; dorsal side more convex; last 
chamber either smaller than the others or more inflated. Presumably, 
these specimens represent the gerontic features of the Rotalipora {Thal
manninella) appenninica appenninica.
H o r i z o n  and l o c a l i t y :  The upper part of the Middle Cenomanian, 
marly facies — Risnov (sample R. 122) (Crystalline — Mesozoic zone, 
East Carpathians).
H y p o t y p e :  sample R. 122/1967.

Rotalipora (Thalmanninella) appenninica gandolji L u t e r b a c h e r
and P r e m o l i  S i l v a  

Plate X X X V III, fig. 3a—c

Rotal ipora appenninica  ( Re n z ) .  — L o e b l i c h  and T a p p a n, 1961, Rev. microp.,  
vol. 7, no. 3, p. 296, pi. 7, fig . 12 a, b, c (non fig. 11 a, b).

Rotal ipora appenninica gandolfi ,  L u t e r b a c h e r  and P r e m o l i  S i l v a ,  1962, 
Rev.  Ital. Paleont.,  vol. 68, no. 2, p. 267—268, pi. X IX , fig. 3a— c; — R e n z ,  L u 

t e r b a c h e r ,  S c h n e i d e r ,  1963, Eel. geol. Helv. ,  vol. 56, no. 2, p. 1088, pi. V III, 
fig. 2a—c, 4a— c.

Rotal ipora  (Thalmannine l la ) appenninica  gandolfi i  L u t e r b a c h e r  and P r e 
m o l i  S i l v a .  — C a r o n ,  1966, Rev.  microp.,  vol. 9, no. 2, p. 72, pi. 1, fig. 5a— c.

H o r i z o n  and l o c a l i t y :  Lower Cenomanian and Middle Ceno
manian, marly facies — Risnov (Crystalline — Mesozoic zone, East 
Carpathians).
H y p o t y p e :  sample R. 96, R. 115, R. 116/1967.

Rotalipora (Thalmanninella) appenninica evoluta  (S i g a 1)
P late  X X X V III, fig. 4a— c, 5a— c

Rotal ipora cushmani  ( M o r r o w )  var. evoluta  S i g a 1, 1948, Rev.  Inst. Franc .
P e t r o l vol. 3, no. 4, p. 100, pi. 1, fig. 3, pi. 2, fig. 2.

Rotal ipora  (Thalmanninel la ) evo luta  ( S i  g a l ) .  — K l a u s ,  1959, Eel. geol. H e l v .„ 
vol. 52, no. 2, p. 810, pi. IV, fig. 3a— c.

Rotal ipora evo luta  S i g a l .  — L o e b l i c h  and T a p  p a n ,  1961, Rev.  m ic ro p ., 
vol. 7, no. 3, p. 298— 299, pi. 7, fig. 2—3,? fig . 1; — P e s s a g n o  1967, Paleonto -  
graphica Americana,  vol. V, no. 37, p. 294—295, pi. 53, fig. 6— 8 (non pi. 49,. 
fig. 12— 14).

Rotal ipora appenninica evoluta  S i g a l .  — L u t e r b a c h e r  and P r e m o l i  S i l -  
v a, 1962, Rev. Ital. Paleont. ,  vol. 68, p. 268, pi. X X , fig. 5.

Rotal ipora  (Thalmanninel la ) appenninica evo luta  ( S i g a l ) .  — C a r o n ,  1966, Reu„ 
microp. ,  vol. 9, no. 2, p. 72, pi. 1, fig. 3a— c.

13»



— 1'96 —

R e m a r k s :  The specimens studied are both high- and narrow cham
bered forms and forms having the last sutural keels of the ventral side 
joined with the periumbilical ones (R . (Th.) gandolfi type) and the last 
chamber higher and wider.
H o r i z o n  and l o c a l i t y :  Lower Cenomanian and Middle Ceno
manian, marly facies —  Risnov (Crystalline — Mezozoic Zone, East 
Carpathians).
H y p o t y p e :  sample no. R. 122/1967.

Rotalipora  (Thalmanninella) brotzeni S i g a l  
Plate X X X IX , fig. la — 4c

Thalmanninel la  brotzeni  S i g a l ,  1948, Rev.  Inst.  Franc. Petrol. ,  vol. 3, no. 4, p. 102, 
pi. I, fig. 5, pi. II, fig. 6—7.

Globotruncana (Thalmanninel la) brotzeni  S i g a l  —  M o r n o d ,  1949, Eel. geol.
Helv.,  vol. 42, no. 2, p. 586— 587, tex t-fig . 9 (la—c).

Rotal ipora (Thalmanninel la)  bro tzeni  S i g a l  —  K l a u s ,  1959, Eel. geol.  Helv.,  
vol. 52, no. 2, p. 805, pi. I l l ,  fig. la —c.

Rotal ipora greenhornensis  ( M o r r o w )  — L o e b l i c h  and T a p p  a n ,  1961, Mi-  
cropaleont. ,  p. 299—301, pi. 7, fig . 10 a— b.

Rotalipora brotzeni  S i g a l  —  L e h m a n n ,  1962, Notes  Mem.  156, p. 142, pL I, 
fig. 1 a, b, c, 2 a, b, c.

R e m a r k s :  A great part of the specimens are similar to the holotype 
and the paratype figured by J. S i g a 1 (1948). There are also specimens 
that differ from these in having a more convex ventral side. Others are 
similar to R. {Th.) brotzeni figured b yL . M o r n o d  (1949) in the rounded 
form of the test, the D/d  ratio is about 1, and which have a more convex 
ventral side than the holotype.

Thus, some variations in the test morphology of this species with  
regard to D/d and h'/h +  h' ratios are to be noticed.

The rounded forms having a more convex ventral side represent 
specimens that morphologically show a close affinity to R. {Th.) green- 
hornensis.
H o r i z o n  and l o c a l i t y :  Lower Cenomanian — Lower Turonian 
(first horizons), marly facies — Risnov ,Tohan (Crystalline — Mesozoic 
zone — East Carpathians).
H y p o t y p e :  R. 96, R. 115, R. 122/1967, R. 8c/1967.

Rotalipora (Thalmanninella) globotruncanoides S i g a l
P late  XL, fig. la —4c

Rotal ipora globotruncanoides  S i g a l ,  1948, Inst.  Franc. Petrol .  Rev.,  vol. 3, no. 4, 
p. 100, pi. 1, fig. 4; pi. 2, fig . 3—5.

Rotal ipora (Thalmanninel la)  globotruncanoides  S i g a l  — K l a u s ,  1959, Eel. geol. 
Helv.,  vol. 52, no. 2, p. 805, pi. IV, fig . 1 a— e.

R e m a r k s :  At specimens attributed to this species all morphological 
variations, as mentioned by J. S i g a l  (1948), have been encountered. 
Most specimens (plate XL, fig. la —2b) are similar to the holotype (J. 
S i g a l ,  1948, plate 1, fig. 4); there are only a few  specimens with the 
features of the paratypes (J. S i g a l ,  1948, plate 2, fig. 3— 5); among 
the latter there are some specimens (Plate XL, fig. 4a— c) which, owing
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to the features of their ventral side (neighbouring trapezoidal chambers 
slightly arched in the direction of the whorl coiling with keels having 
a weakly sinuous outline; the sutures between the chambers weakly  
marked), show a close affinity to R. (Th .) brotzeni.
H o r i z o n  and l o c a l i e s :  Lower Cenomanian — Upper Cenomanian 
{R. {Th.) globotruncanoides and R. {Th.) brotzeni zone; R. {Th.) deeckei 
and R. {Th.) reicheli zone and R. {R.) turonica zone, marly facies — 
Risnov, Tohan (Crystalline — Mesozoic zone — East Carpathians). 
H y p o t y p e :  Sample A. 115, R. 116, R. 122/1967.

Rotalipora {Thalmanninella) sp. 2 (n. sp.?)
P late  X X X V III, fig. 6a— d

S t u d i e d  m a t e r i a l :  sample no. R. 96/1967, 1 specimen.
D i a g n o s i s :  The test is biconvex in shape; there are seven chambers 
in the last whorl. On the dorsal side, the keels are evident and beaded, 
especially at the first chambers of the last whorl, being strongly arched 
onwards like at R. {Th.) brotzeni. On the ventral side (along the last 
chambers of the last whorl), the periumbilical, sutural and marginal 
keels join forming a single beaded keel as by R. {Th.) brotzeni. The third 
and the fourth chambers have only a periumbilical and a peripheral 
carina; the fifth and the sixth chambers are elongated in the direction 
of the coiling; their periumbilical keels are w ell marked and the marginal 
ones bifurcate and become resembling an imbricate double carinal band. 

The aperture is distinct, as in Thalmanninella.
D i s c u s s  i o n s :  This form shows both Thalmanninella characters and 
those indicating the appearance of the genus Globotruncana; if this is 
not a convergence phenomenon restricted to morphological features, this 
form could illustrate the fact that Globotruncana may have originated 
from Thalmanninella. This form was identified (table B, geological sec
tion B) in the Lower Cenomanian strata at about 15 m below the 
boundary of the Lower/Middle Cenomanian (within the R. {Th.) globo
truncanoides and R. {Th.) brotzeni zone). Some authors, among them  
P o r t h a u l t ,  1966 (admitting their derivation from Praeglobotruncana) 
point out that the first double-keeled Globotruncana appear in the 
Upper Cenomanian. The author’s specimen may indicate an earlier 
appearance of these forms.
H o r i z o n  and l o c a l i t y :  the uppermost part of the Lower Ceno
manian — Risnov (Crystalline — Mesozoic Zone, East Carpathians).

Rotalipora {Thalmanninella) deeckei (F r a n k e)
Plate XLI, fig. 3a—b; plate X L II, fig. la —3b

Rotal ia  deeckei  F r a n k e ,  1925, Abh.  Geol. Paldont . Inst.,  G reifsw ald, D eutschl., 6, 
p. 88, 90, pi. 8, fig. 7.

„Rota l ia” deeckei  F r a n k e ,  D a l b i e z ,  1957, Micropaleontology,  vol. 3, no. 2, 
p. 187— 188, text-fi'g. 1— 5.

R e m a r k s :  «Many of the specimens studied (plate XLI, fig. 3) have 
the appearance of the form figured by F r a n k e  (1925). They have an 
almost flat dorsal side; on the ventral side (consisting of 7— 8 chambers) 
the last chambers are high and narrow. Other specimens (plate XLII),
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on the dorsal side have a marked central cone and the ventral side is 
made up of 7 chambers almost rounded that gradually increase in 
height.
H o r i z o n  and l o c a l i t i e s :  Middle Cenomanian — Lower Turonian, 
marly facies — Risnov, Tohan (Crystalline — Mesozoic Zone, East Carpa
thians).
H y p o t y p e :  Sample R. 115, R. 120, R. 122/1967; V. 3322/1964.

Rotalipora (Thalmanninella) reicheli ( M o r n o d )
P late  XLIII, fig . la —3c

Globotruncana apcnninica  R e n z  var. gam m a  G a n d o l f i ,  1942, Riv.  Ital. Paleont.  
X X  (sup.pl.) p. 118, fig . 41 (la-b); p. 119, fig. 42 (1); p. 122, fig. 44 (3— 4); pi. 6, 
fig. 6; pi. 14, fig . 6 (p. parte).

Globotruncana  (Rotal ipora) reichel i  M o r n o d ,  1950, Eel. geol. Helv.,  vol. 42, no. 2 
(1949), p. 583; p. 583, fig . 6 (1—6); p. 581, fig. 5 (4a-c); pi. 25, fig . 2 a-p, 3, 8. 

Rotalipora  (Thalmanninel la ) reichel i  ( M o r n o d )  — K l a u s ,  1959, Eel. geol. Helv.,  
vol. 52, no. 2, p. 806—-808, pi. IV, fig. 2 a -c ;  ip. 807, t.fig. 7 (3 a-c).

Rotal ipora reicheli  M o r n o d  — L o e b l i c h  and T a p p  an,  1961, Mieropaleont.  
vol. 7, no. 3, p. 301, pi. 8, fig. 12; — non S u b b o t i n a ,  1953, Iscopaem . fora- 
m iniferi. S.S.S.R., p. 162, pi. II, fig. 3—4.

R e m a r k s :  Most specimens (plate XLIII, fig. 2) in the lower horizons 
of the Middle Cenomanian do not display the typical aspect of the species: 
the last chambers are not high, the periumbilical keels are to some 
extent shifted towards the periphery of the chambers, the umbilicus is 
not so wide.
H o r i z o n  and l o c a l i t i e s :  Middle Cenomanian — Lower Turonian, 
marly facies — Risnov, Tohan (Crystalline — Mesozoic Zone, East Carpa
thians).
H y p o t y p e :  Sample no. R. 93, R. 94, R. 122/1967; 228/1961.

Rotalipora (Thalmanninella) micheli ( S a c a l  & D e b o u r l e )
P late  XLV, fig. la —3c

Rotal ipora michcl i  S a c a l  & D e b o u r l e ,  1957, Mem.  Soc. Geol. France.  N. S. 
no. 78, p. 58, pi. X X V , fig . 4, 5, 12.

Taking into account both the description given by the authors of the 
species and the characteristics of the specimens represented on the 
table XXV, fig. 4, 5, 12, the authors show that the species has the follow 
ing morphology and shape as follows: the test is planoconvex, some
times having a marked central knob, similar to the specimens of the 
R. (Th.) deeckei — R. (Th.) reicheli group; the dorsal side form an angle 
of about 90° with the ventral one, at the end of the final whorl; there 
are 6—7 chambers in the last whorl; the chambers are almost equally 
inflated and are separated by arched sutures.

The specimens, assigned by the author to this species, show all the 
above characteristics except for a larger variations in the ornamentation 
on the ventral side, variation in size of the test as well as in the number 
of the chambers. Thus, some forms, in the first two chambers of the 
last whorl, usually present weak periumbilical keels, whereas other forms 
have only a periumbilical rugosity; some specimens preserve this rugo
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sity  on the other chambers too, except for the last two ones. As regards 
the number of chambers and the test size, the author mentions that she 
has encountered small — sized specimens, having only 5 chambers on 
the last whorl and sometimes a stronger rugosity of the test. These 
specimens occur either alone (geological section B, sample R. 93) or 
associated with R. (Th.) micheli specimens having normal size and 
6— 7 chambers on the last whorl (geological section A, sample R. 115).

It may be possible that these two types of R. (Th.) micheli represent 
dimorphic forms. As regards the aperture, S a c a 1 and D e b o u r l e  
have shown that this species — besides the main aperture located on the 
apertural side of the last chamber — has also some accessory apertures 
situated ,,intra-suturally but less visible 'because of the aglomeration of 
strange material”. At the specimen studied the position of these apertures, 
starting from the second chamber of the last whorl might be observed. 
They are of Thalmanninella type.
H o r i z o n  and l o c a l i t y :  Middle Cenomanian (zone with R. (Th.) 
deeckei and R. (Th.) reicheli)\ marly flysch — Risnov (Crystalline —  
Mesozoic Zone, East Carpathians).
H y p o t y p e :  sample R. 115/1967.

Rotalipora (Thalmanninella) cf. micheli S a c a l  & D e b o u r l e
P late  XLIV , fig. la —3b

Rotal ipora  (Thalmanninel la?) cf. michel i  ( S a c a l  & D e b o u r l e )  — K l a u s ,  1959,
Eel. geol. Helv. ,  vol. 52, no. 2, p. 810, pi. IV, fig. 4 a, b, c.

Rotal ipora  cf. michel i  S a c a l  & D e b o u r l e .  —  Renz, Luterbacher, Schneider,
1963, Eel. geol. Helv.,  vol. 56, no. 2, p. 1088, pi. I l l ,  fig . 3.

S t u d i e d  m a t e r i a l :  sam ple no. R. 115, R. 116, R. 93, R. 94/19-67, 15, specim ens. 
D i m e n s i o n s :  D. 0,731— 0,537 m m ; d. 0,714— 0,442 mm; h =  0,0'51— 0,170 mm. 
D e s c r i p t i o n :  Test unequally biconvex, lobate in outline. The dorsal 
side of the shell forms an angle of about 60° with the ventral one. The 
dorsal side is convex, consisting of 2,3— 3 whorls; the chambers, partic
ularly the first chamber of the last whorl, are onwards arched; the keel 
bordering the chambers are conspicuous and beaded especially at the 
first chambers of the last whorl.

There are 6— 7 chambers that gradually become higher and more 
inflated on the ventral side. In some specimens the periumbilical keels 
on 2— 3 chambers of the last whorl join with the sutural and marginal 
keels forming continuous beaded keels, strongly arched in the direction 
of the whorl coiling similar to R. (Th.) globotruncanoides; at some spe
cimens, instead of a periumbilical keel, only a rugosity of the first 
chambers is observed. The last chambers have a radial position with 
respect to the umbilicus; they are separated by strongly marked sutures 
particularly near the umbilicus where the chambers are more inflated; 
the surface of the last two chambers is generally smooth whereas that 
of the fourth and fifth chambers usually present a periumbilical rugosity. 
The umbilicus is sufficiently wide and depressed being overlapped by 
the chambers. The aperture is of Talmanninella type.
R e m a r k s :  In 1959 J. K l a u s  has figured and described a specimen 
of R. (Th.) cf. micheli showing differences from R. (Th.) micheli since 
its dorsal side, forms — in the last part of the final whorl — an angle
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of only 60° with the ventral side. Besides this, characteristic feature the 
author shows also the following ones; the test is biconvex, or and flat 
dorsally and convex ventraly as may be noticed at R. (Th.) micheli, and 
the last chambers are less inflated; the presence on the first chambers 
of the last whorl at many specimens of a continuous, beaded keel, 
arched in direction of the whorl coiling similar to R. (Th.) globotrun
canoides.

The last mentioned feature as well as the form of the test bring the 
specimen ascribed to R. (Th.) cf. micheli closer to R. (Th.) globotrunca
noides, this latter form being considered as giving origin the former. 
Thus the R. (Th.) globotruncanoides — R. (Th.) cf. micheli — R. (Th.) 
micheli group is now outlined; within this group the evolution proceeded 
as follows; disappearance of the dorsal side convexity; the chambers of 
the ventral side become more inflated and the sutures deeper; the increas
ing of the radial position of the chambers with respect to the umbilicus; 
disappearance of the sutural keels and then of the periumbilical ones. 
Within the R. (Th.) globotruncanoides — R. (Th.) deeckei — R. (Th.) rei
cheli the same evolution trend is noticed, except that the periumbilical 
and sutural keels are preserved, being only shifted towards the peripheral 
part of the chamber. These two groups generated from the same source 
during the Middle Cenomanian, and have had an almost parallel evolu
tion. In all the geological sections studied so far the R. (Th.) cf. micheli 
specimens occurred simultaneously with those of j R .  (Th.) deeckei and 
R. (Th.) reicheli while the specimens of R. (Th.) micheli occurred a little  
later. The author intends to check the moment of occurrence of these 
two forms also in other geological sections. Their heterochronous appea
rance may be an essential stratigraphic argument that (in addition to 
the above mentioned morphological differences) would allow to consider 
R. (Th.) cf. micheli as a subspecies of R. (Th.) micheli.
H o r i z  o n and l o c a l i t y :  Middle Cenomanian, marly facies — Ris
nov (Crystalline — Mesozoic Zone, East Carpathians).

Geological  Insti tute,  Paleontological  
Section,  Bucuresfi ,  Rumania
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REZUMAT

In regiunea Tara Birsei, situata la interiorul Carpatilor Orientali 
(zona cristalino-mezozoica) in segmentul sudic, Cenomanian-Maestrich- 
tianul se dezvolta in cea mai mare parte in serie continua marnoasa si 
bogata in foraminifere planctonice. Aceasta a permis studierea evolu^iei 
asociatiilor de Glo'botruncanide si separarea de zone de Globotruncanide. 
Considerind ca este bine venita o tend ing  a unificarii, pe cit posibil, 
a scerii zonelor de foraminifere si avind in vedere legea prioritaatii, 
denumirea zonelor de Globotruncanide s-a facut tinind seama de zonele 
stabilite si cu acela§i continut si virsta. Se remarca in cea mai mare parte 
asemanarea zonelar identificate in Tara Birsei cu zonele propuse de 
J. S i g a l  pentru domeniul mesogean.

In partea de micropaleontologie descriptiva sint descrise speciile de 
Thalmanninella insistindu-se asupra diferitelor aspecte evolutive; de 
asemenea sint prezentate forme cu caractere noi: Rotalipora (Thalman
ninella) cf. micheli, R. (Th.) sp. 1, R. (Th.) sp. 2 (n. sp. ?).



EXPLANATION OF PLATES

P late  X X X V III

l a — c. Rotal ipora (Thalmanninel la)  appenninica appenninica  ( Re n z ) .  Sam ple  
R. 229/1961. M iddle Cenom anian, m arly facies, R isnov (C rystalline-M esozoic  
zone, Eastern Carpatians)

2a— c. Rotal ipora (Thalmanninel la)  appenninica appenninica  ( Re n z ) .  Sam ple  
R. 96/1967. Low er Cenom anian, m arly facies, R isnov (C rystalline-M esozoic  
zone, Eastern Carpa'tians)

3a— c. Rotal ipora (Thalmanninel la)  appenninica gandolfi  L u t e r b a c h e r  and 
P r e m o l i  S i l v a .  Sam ple R. 116/1967. M iddle Cenom anian, m arly facies, 
R isnov (C rystalline-M esozoic zone, Eastern Carpatians)

4a—c, 5a— c. Rotal ipora (Thalmanninel la)  appenninica evoluta  ( S i g a l ) .  Sam ple  
R. 122/1967. M iddle Cenom anian, m arly facies, R isnov (C rystalline-M esozoic  
zone, Eastern Carpatians)

•6a—d. Rotal ipora (Thalmanninel la)  sp. 2 (n. sp. ?). Sam ple R. 96/1967. L ow er Ceno
m anian, m arly facies, Ri§nov (C rystalline-M esozoic zone, Eastern Carpatians)

P late X X X IX

la —4c. Rotal ipora (Thalmanninel la)  brotzeni  S i g a l .  la — c sam ple R. 96/1967; 2a— c 
sam ple R. 122/1967; 3a—b sam ple R. 115/1967; 4a— c sam ple R. 8c/1967. M idd
le  Cenom anian, m arly facies, Ri?nov (C rystalline-M esozoic zone, Eastern  
Carpatians)

Pla'te XL

la —4c. Rotal ipora (Thalmanninel la)  globotruncanoides  S i g a l .  1—2b sam ple R. 122/ 
1967; 3a—b sam ple R. 116/1967; 4a— c sam ple R. 115/1967. M iddle Cenom anian, 
m arly facies, R isnov (C rystalline-M esozoic zone, Eastern Carpatians)

Plate XLI

la —2b. Rotal ipora (Thalmanninel la)  sp. 1 cf. R. (Th.) appenninica appenninica  
( R e n  z). Sam ple R. 122/1967. M iddle Cenom anian, m arly facies, Ri?nov 
(C rystalline-M esozoic zone, Eastern Carpatians)

3a—b. Rotal ipora (Thalmanninel la)  deeckei  ( F r a n k e ) .  Sam ple R. 120/1967. Low er  
Cenom anian, m arly facies, R isnov (C rystalline-M esozoic zone, Eastern  
Carpatians)

P late X LII

la — 3b. Rotal ipora (Thalmanninel la) deeckei  ( F r a n k e ) .  Sam ple V 3322/1964 and 
R. 122/1967. M iddle Cenom anian, Low er Turonian, m arly facies, R isnov  
(C rystalline-M esozoic zone, Eastern Carpalians)

P late XLIII

l a — 3c. Rotalipora  (Thalmanninel la ) reicheli  (M o m o d ) ,  la —b, 3 a— c sam ple R. 228/ 
1961; 2a—b sam ple R. 122/1967. M iddle Cenom anian, m arly facies, Ri?nov 
(C rystalline-M esozoic zone, Eastern Carpatians)
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Plate X LIV

la —3b. Rotal ipora (Thalmanninel la)  cf. michel i  ( S a c a l  & D e b o u r l e ) .  la — c 
sam ple R. 94/1967; 2a—3b sam ple R. 115/1967. M iddle Cenom anian, m arly  
facies, R isnov (C rystalline-M esozoic zone, Eastern Carpatians)

P late XLV

la —3c. Rotal ipora (Thalmanninel la) miche l i  ( S a c a l  & D e b o u r l e ) .  Sam ple  
R. 115/1967. M iddle Cenom anian, m arly facies, R isnov (C rystalline-M esozoic  
zone, Eastern Carpatians)
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