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STRATIGRAPHICAL STUDY OF THE

UPPER CRETACEOUS DEPOSITS BETWEEN THE UPPER VALLEYS OF
THE BUZAU AND RIUL NEGRU RIVERS (EASTERN CARPATHIANS)!

BY

THEODOR NEAGU 2

Abstract

Part one represents the stratigraphical study of the Cre-
taceous deposits from the Intorsura Buziului-Valea Mare-
Teliu area. This study offered the possibility to establish
the age of the different lithological formations of the Lower
internal nappe, beginning with Cenomanian deposits to Lower
Maestrichtian ones. Part two presents the paleoecological and
microbiostratigraphical considerations. The lithological and
microfaunal facies of the Upper Cretaceous in the Intorsura
Buzaului-Teliu-Valea Mare area are discussed. The charac-
teristics of the sedimentation basin which included high
turbidity and turbulence, as well as rapid deposition, and
rapid fluctuation of sea leve: had a strong influence on the
microfaunal association. Following micropaleontological zones
have been identified : Rofalipora-reicheli zone with Radio-
larian biofacies, Allomorphina crelacea zone and Globotrun-

cana area zone. In the third part are presented the structural
feature of the Intorsura Buziului-Teliu area. The fourth
part contains the relations between the series of Upper
Cretaceous deposits in the JIntorsura Buzaului-Teliu area
and those of the surrounding regions. The fifth part 1epresents
the sistematic description of the foraminiferal fauna from
the Cenomanian to Lower Maestrichtian deposits from the
Lower internal nappe, and of the Lower Cretaceous (Ap-
tian-Albian) from the Upper internal nappe. Six new species
are described : Hapléphragmoides herbichi, Thalmannaming
meanderfornata, Th. recurvoidiformis, Parafissurina lageni-
and three
new subspecies: Fissurina orbignyona inornata, F. orbi-
gnyana bicornis, Quadrimorphina allomorphinoides supraca-

formis, Pleurostomella dacica, P. pseudocurta,

merald.

INTRODUCTION

The region which is forming the object of this
paper may be included, as a whole, within &
polygon whose peaks correspond to the localities
Vama Buziului, Sita Buzdului, Borosneul Mic,

1 This study was presented as subject of the Thesis for
my doctor ’'s degree examination to the Scientific Couneil
of the Faculty of Geology-Geography, University of Bucha-
rest, June 11, 1965,

2 University of Bucharest, Romania,
Pajeontology, Bd, N, Bilcescu, nr. 1.

Laboratory of

L L [nstitutul Geol«

Saciova, Valea Dobirliului and the railway

station Poiana Florilor.

The studied area covering about 182 sq. Km.,
includes two large orographic units, i.e., a
mountainous unit where some heights exceed
750m, and a depressionary one, also known
as ,,Intorsura Buzéului Depression’’, with an
average height of 710 m, and a central position
within the investigated perimeter. The later is
surrounded on all parts by hills whose altitude

may sometimes exeed 900 m,
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8 THEODOR NEAGU

CASE HISTORY

The main data obtained during the XIX-th
century about the geology of the region Intor-
sura Buzdului-Valea Mare belong to Fr.
Herbich. In his monograph “Das Szeker-
land” published in 1878 this author dealin detail
with the geological formations of the area,
describing a sequence of several horizons. In
the Upper Carpathian sandstones which he
assigned to the Upper Cretaceous, Herbich
mentioned grey coloured intercalations accom-
panied by clays and marls with fucoids (this
seems to be series of Turonian and Campanian).
Even if making some confusions the author
has obviously succeeded in recognizing the
difference between the deposites of the Lower
Cretaceous and the ones of the Upper Cretaceous
although, according to his statement, paleon-
tological data were almost inexistent. Recent
geological studies have proved that the sepa-
ration of these two types of deposits as perfor-
med by Herbich, is to a great extent
“acurate. Their cartographic separation-with
some small errors, which are permissible for
investigation carried on a century ago-is mos?
similar to the one lately achived.

After the first World War, works carried
out in 1926 for the construction of the railway
tunel between Teliu and Intorsura Buziului
afforded Jekelius the occasion to under-
take some investigation in the same area.
This rather summary observations published
in 1930 offer only an approximate picture of
the deposits intercepted by the tunnel.

In 1927, in the Excursion Guidebook for
the second meeting of the “Association pour
Pavancement de la Geologie des Carpates”
held in Bucharest, Macovei stated (p. 72)

that” the high mountains strechting between
Leaota, Sf. Gheorghe, Tg. Sdcuiese, Comarnic,
the confluence of the Teleajen and Telejenel
Rivers, and the Upper Buziu Valley, are all
formed of Aptian deposits”. In the sequence of
these deposits he separated the following three
horizons : marly-shalley in the lower part,
gritty in the middle part, and conglomeratic-
gritty in the upper part.

In 1936 Filipescu pointed out that the
red Senonian marls occuring in this area are
overthrusted by the more internal Cretaceous
flysch along the major tectonic line: Crasna-
Teliu —Mégherus.

In1955, Filipescu and Neagu based
on macro- and micropaleontological evidence
assigned a Cenomanian age to the red marls
outeroping West of Teliu.

In this book on the ¢ Geology of the Eastern
Carpathians” published in 1957, B&dnecili
based on studies carried out by I. Marines -
cu, records a series of significant data con-
cerning the same area.

The results of the researches carried out by
Marinescu between 1957 and 1960 were
published in 1960 —1962. The author emphasizes
the occurence of Turonian-Senonian inoceraini-
an bearing deposits in the Intorsura Buzdului —
Valea Mare sector.

After 1963, several geological crews of the
State Geological Commitee mapped the same
area, but only partial publications were issued.
Thus, M. Stefdnescu and Marina
Zamfirescu (1964) deseribed Vraconian
and Upper Cretaceous marls cropping out in
the Vama Buzidului sector.

PART ONE

STRATIGRAPHY OF THE CRETACEOUS DEPOSITS

The Cretaceous deposits in the Intorsura
Buzdului — Valea Mare region may be grouped
in two large stratigraphic units, i.e. : Upper
Cretaceous deposits (Cenomanian-Lower Maes-

trichtian) which display the larges develop-
ment; Lower Cretaceous deposits (Aptian-
Albian).

STRATIGRAPHY OF THE UPPER CRETACEOUS DEPOSITS

The Upper Cretaceous deposits represent the

R

IGR

Cenomanian, the Turonian and the Senonian,
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MICROPALEONTOLOGICAL AND STRATIGRAPHICAL STUDY OF THE UPPER CRETACEQUS DEPOSITS 9

Cenomanian

Within the Cenomanian deposits two horizons
have been recognized : the horizon of the red-
brick coloured marly limestones and, the horizon
of the marly shales and grey-blackish limestones.

a) The horizon of the red-brick coloured
marly limestones with Neohibolites wullimus
(A’Orbigny) and planctonik foraminifera.

The deposits of this horizon are well exposed
in the Teliu-Poiana Florilor —Valea Dobirldului
area, along the Bragov—Buziu highroad, above
the western end of the Teliu—Intorsura Buziu-
lui railway tunnel, behind the Poiana Florilor
railway station, along the Canton and Otgonul
Creeks, near the confluence of the Cidrbunarea
and Teliu valleys, from the confluence of the
Sopirlei Creek and Dobirliu Valley upstream,
along the Dobirldu Valley and finally along
the Craca Mare Creek and its tributaries,

In all the places mentioned, these deposiis
consist of hard sandy, slightly micaceous marly
limestones interbedded with compact marly
limestones and soft, sandy micaceocus, green-
stained marls. The colour of the deposits ranges
from red-brick to reddisch dark violet. Thin
intercalations of micro-breccia (0,5 to 2 em),
including fragments of green, grey and red
marly, large mica flakes and quartz.

The macrofauna of this horizon includes
abundant specimens of Neohibolites ultimus
(d’Orbigny). Along the Craca Mare Creek
(Dobirliu Valley) there can be noticed that
the deposits of this horizon are interfingering
with the grey-blackish marly limestones of the
higher horizon.

The deposits included in this lower horizon
have yielded a very rich microfaunal assemblege
represented by Foraminifera and calcified Ra-
diolarian. The main components of this assem-
blege are : Hyperammina grzybowskii (D yla -
zanka), Reophar scorpiwrus (Montfort),
R. minuta Tappan, Glomospiva charoides
(Jones & Parker), Ammodiscus incertus
(d’Orbigny), Lituotuba incerta Franke,
Ammobaculites problematicus (N e a g u ), Recur-
voides 8p., Spiroplectammina gandolfitc Carb o -
nier, 8. complanata (Reuss), Tritazia
gaulting carinata ( N e a g u ), Dorothia oxycona
(Reuss),D.concina (R euss), Quinguelocu-
lina cf. moremani ( Cush man ), Spiroloculina

A
I A

IGR

cretacea R euss, Lenticulina macrodisca (R e -
uss), L nuda ( Reuss ), Saracenaria navicula
(d’Orbigny), Dentalina nana Reuss,
D. megalopolitana R euss, D. debilis (Ber-
thelin), Nodosaria paupercula Reuss,
Marginulina bullata (Reuss), M. cephalotes
(Reuss), M. grala Reuss, Planularia
tricarinells (Reuss), Astacolus crepidulus
(Fichtel & Moll), Ramulina globotubulosa
Cushman, Pleurostomella subnodosa Re -
uss, P.obiusa Berthelin, Gyroidinoides
mauretanicus (Carbonier), Osangularia
cretacea (Carbon ier), Rotalipora appen-
ninica (Renz), R. reicheli Mornod,
R. cushmani (Morrow), Praeglobotruncana
stephani stephani ( Gandoli), P. stephani
gibba K1aus, Cibicides polyraphes (Reuss).

Slightly different deposits of the same horizon
crop out at Intorsura Buziului, below the
783 m saddle along a tributary of the Argintaru
Creek. Within this outcrop a packet of brick
coloured, soft, slightly micaceous, bedded marls
oceurs, underlain by a level of red-violaceous
and green clays, and overlain by grey-blackish
marls and marly limestones. The underlying red
clays contain only agglutinated Foraminifera
among which the most important are: Psam-
mosphaera fusca Sars, Pelosina complanata
Frank e, Hyperammina grzybowskii (Dy -
lazanka), Glomospira choroides (Jones
& Parker), G. charoides diffundens Cush -
man & Renz, Lituotuba incerta Franke,
Reophaz minute T appan, Hormosina ovu-
lum (Grzybowski), Ammobaculites pro-
blematicus (Neagu), Thalmannammina me-
andertornata 1. sp., Recurvoides imperfecius
(Hanzlikova), Plectorecurvoides alternans
(N oth), Haplophragmoides gigas minor N a -
uss, H. bulloides (Beisell), Plectina sp.

The red-brick coloured marls contain, how-
ever, a very rich microfauna which allows an
acurate dating. The main elements of this
assemblage are the same as at Teliu—Dobirldu,
but here the planktonic foraminifera are more
abundant and varied. Among these, of a parti-
cular significance for the dating are : Hedbergella
planispira (Tappan), Clavihedbergella simpli-
cissima (Magné & Sigal), Rotalipora
cushmani (Morrow), R. evoluta Sigal, R. rei-
cheli Mornod, R.globotruncanoides Sigal,
Schackoina cenomana cenomana (Schacko),
Sch. cenomana gandolfi (R eichel), Sch, mul-

Institutul Geologic al Romaniei



10 THEODOR NEAGU

tispinata bicornis (Reichel), Praeglobo-
truncana stephani stephani (Gandolfi), P.
marginaculeats (Loeblich & Tapp an).

According to this assemblage both the Middle
Cenomanian and the lowermost Upper Cenoma-
nian are represented.

With the same lithological composition (red
marls), the Cenomanian also occurs at the
southern end of the perimeter investigated in
the area of the Vama Buzdului Parish, on the
Pridescu summit (located between the two
Buzidu rivers), and along the Boul Creek. Both
the Rotalipora assemblage and the Inoceramian
prove the Cenomanian age of these deposits.

b) The horizon of the marly shales and grey-
blackish marly limestones with Mantelliceras
mantelli (Sowerby).

In the region of the Teliu and Dobirlin
Valleys, the red coloured marly limestones are
overlain by a complex of about 100 m thickness,
consisting of densely alternating grey-blackish
shaly, micaceous marls with rare and thin inter-
calations of calcareous sandstones and hard,
dense, grey-whitish marly limestone, as well as
grey-reddish marly limestones.

These deposits are exposed on the right bank
of the Teliu Valley, along the Brasov—Buziu
highroad, on the Canton Creek, Otgon Creek,
the Cédrbunarea and Dobirldiu Valleys, on the
Craca Mare Creek and its tributaries.

In all these outcrops interlayers of blackish
micaceous thinly stratified argillaceous shales
frequently occur, rich in fish remains (scales,
skeleton fragments), plant remains (leafs, twigs),
shell of ammonites such as Mantelliceras mantelli
(Sowerby), Puzosia planulata Sowerby,
Acanthoceras rotomeagense Defrance, Turri-
lites cf. costatus Lamarck and shels of
Inoceramian such as Inoceramus crippsi Man -
tell, I.cf. etheridgei W oo ds. This fauna
has been found in the outerops of the Canton
Creek. To the listed species P. Dumitricid
added Striaptychus cretaceus var, cf. radiosa
Trauth, Notidanus microdon Agassiz
and Podozamites sp.

According to the mentioned faunal elements
the beds deseribed are Cenomanian in age.

Micropaleontological analyses have shown a
very poor content consisting of rare specimens
of planktonic Foraminifera such as Rotalipora
and Praeglobotruncana, and a large lot of Radio-
larian,

The: upper part of this sequence with Ceno-
manian fauna amounting to about 20 m thick-
ness consists of red-violaceous, variegated and
greenish-whitish sandy clays with aboundant
mica flakes. On the Otgonul Creek numerous
bioglyphes of the Zoophycus type occur in this
deposits. Macrofossil remains are lacking, bub
micropaleontological analyses have shown an
important content of agglutinated Foraminifera
and, subsidiary, calcareous ones. This assem-
blege is the richest one in the samples collected
on the Canton Creek including: Glomospira
charotdes (Jones & Parker), G irreqularis
(Grzybowski), Ammodiscus incertus (d’ -
Orbigny ), Hormosina ovulum (Grzyb o w-
§ ki), Ammobaculites problematicus (N e a gu),
Haplophragmoides gigas minor Nauss, H.
cf. concavus (Chapman), Reophar minuta
Tappan, Trochamminoides proteus (K ar -
rer), Pseudobolivina variabilis (Vasicek),
Trochammina umiatensis Tappan, Cystam-
mina pauciloculate (Brady), Gaudryinella
sp., Eponides haidingeri (A’ Orbigny ), Gave-
linella cf. umbonella ( R euss ), Pleurostomella
8p., Rotalipora sp., caleified Radiolarian.

Pseudobolivina variabilis oceurs only in this
level which therefore can be designated as the
“ Pseudobolivina variabilis level”.

According to the listed assemblage, the Pseu-
dobolivina variabilis level should be considered
as transition between the deposits with Ceno-
manian ammonites and the overlaying one
whose Turonian microfaunal assemblege is quite
different.

Remarks concerning the Cenomanian deposits

With regard to the age and lithological
composition of the above-discussed deposits,
opinions were and still are different.

Thus, Filipesecu (in 1955) established on
plain paleontological grounds, a Liower Cenoma-
nian age for the lower red marly limestones, and
considered that the overlaying deposits (grey-
blackish marls) are Upper Cenomanian -Turoni-
an in age; later on (1963) Lower Turonian.

In 1957, Bédnecild designated under the
name of “Teliu Beds” a sequence composed of
greyish sandy marls with Parahibolites tourtiae
Weigner), red marls with Neohibolites
wlttmus (’Orbigny ) and platy hard marly
limestones interbedded with fine sandstones

Institutul Geologic al Romaniei



MICROPALEONTOLOGICAL AND STRATIGRAPHICAL STUDY OF THE UPPER CRETACEOUS DEPOSITS 11

containing Puzosia subplanulata ( Schluter).
These beds were considered to be Vraconian-
Cenomanian in age. Later on Marinescu
(1962) recognised the same stratigraphic sub-
divisions which he also assigned to the Vraco-
nian-Cenomanian. Taking into account that
in the overlying series, on the Cirlanu Creek
several specimens of Tnoceramus labiatus (Sch -
lotheim) have been collected which certify
its Lower Turonian age the presence of Scaphi-
tes geinitzi d’Orbigny (one specimen)
mentioned by Filipescu and co-workers
in the sequence of grey-blackish marly-limes-
tones seems to be questionable.

Based on the reported paleontological and
micropaleontological data, we maintain the
opinion that the age of this sequence does not
go beyond the Upper Cenomanian.

Turonian

In the area Intorsura Buz#ului— Valea Mare,
the Turonian is represented by a rather uniform
lithological complex of prevailing marly-sandy
composition, with scarce intercalations of soft
sandstones, sideritic marly limestones and lenses
of micaceous red clays.

Thus, overlaying the level of ved clays with
Pseudoboliving variabilis (Vasicek) follows
in continuity of sedimentation a marly of grey-
blackish, micaceous, shaly marls with thin
sandstone intercalations with, here and there,
thinly bedded or lenticular layers of hard sideri-
tic marly-limestones overlain by limonitic oxy-
dation crust. The composition of the deposits
becomes gradually shaly-gritty, then gritty-
shaly due to more frequent sandstone inter-
calations.

As the gritty-shaly character becomes more
obvious, the sideritic intercalations disappear.
Interbedded at different levels are layers of
up to 20 m thickness of red-brick coloured,
bedded, micaceous, sandy clays, and occasionaly
there occur one to three intercalations of ben-
thonized tuffites of 5 to 10 cm thickness.

Good exposures of these deposits can be
observed on the Cirlan Creek, Hércioaia Creek,
Sdcuiului Creek, Gurmezea OCreek, Dobirlin
Valley, upstream of the confluence with the
Craca Mare Creek, on all tributaries on the
right side of the Dobirldu Valley begining with
the Réchitii Creek and in the upper part of
the Craca Mare Creek,

In the Cirlanu Valley a sequence of blackish
micaceous shaly marls occurs with thin inter-
calations of dirty-red cherry coloured marls.
Upstream, the sandstone intercalations are
completly lacking, and the marls display a
shaly aspect. At this level, frequent lenticular
or stratiform sideritic marly limestone do occur.

The macrofauna of this level is represented
by : Inoceramus labiaius Schlotheim, I.
sturmi Andert, I.cf lamarcki Parcker.
Then the sandstones become more and more
frequent until on the upper part they are prea-
vailing over the marls.

The rather poor microfaunal assemblege
includes : Psaminosphera fusca Schultze,
Bathysiphon wvitla Nauss, Hyperammina
graybowskit (Dylazanka), Dendrophrya exs
celsa. Grzybowski, Reophar scorpiurus
Montfort, Spiroplectammina praelonga
(Reuss), Haplophragmoides bulloides (B ei -
ssel), Recurvoides sp., Thalmanneammina
meandertornata n.sp., Ammobaculites problema-
ticus (Neagu), A. coprolithiformis (Sch -
wager), A. leuckes Cushman & Hed -
berg, Trochammina wmiatensis Tappan,
Gaudryine sp., Plectina sp., Uvigerinammina
jankoi M a jz on, Dentaline cylindroides R e -
uss, JI. subrecta Reuss, D. catenula
Reuss, Allomorphina cretaces Reuss, O-
sangularia whitet crassa Vassilenko, O.
whitei polycamerata Vassilenko. The fea-
ture to be considered as characteristic of this
assemblage is difficult to ascertain. The presence
of the Allomorphina cretacea an important and
useful correlation element, whereas the plank-
tonik species and particularly the bicarinate
Globotruncanae are lacking. As a matter of
fact, this is the single section in the whole region
where the Lower Turonian is dated on macro-
and micropaleontological grounds.

In the Floroaia Micd Valley, the sequence of
Turcnian marly deposits contains a layer of
red-cherry coloured and green clays of a mar-
kedly sandy character, devoid of macrofauna.

Micropaleontological analyses have shown a
rich content of agglutinated Foraminifera as
dominant feature, completed by rare calcareous
species. The main elements are : Psammosphaera
Jusca Schultze, Glomospira charoides (J o -
nes & Parker), G drregularis (Grzy -
bowski), G. gordialis (Jones & Par-
ker), Hormosina ovulum (Grzybowski),

Institutul Geologic al Romaniei



12 THEODOR NEAGU

Recurvoides sp., Thalmannammina meandertor-
neta n. sp., Trochammina wumiatensis T ap -
pan, Dorothia crassa Marson, Uvigeri-
nammina jankoi M a jzon, Praebulimina ob-
tusa (Brotzen), P, ventricosa (Brotzen),
Osangularia whitei whites (Brotzen), Arago-
nia ouezzanensis (Ray), Cibicides ribingi
Brotzen, Globotruncana lapparenti lappa-
renlt Brotzen, Globigerinelloides echeri eche-
ri(Kaunfmann), G, echericlavata (Bolli),
Heterohelixw globulosa Erhenberg. The as-
semblage of calcareous foraminifera encountered
in these clays are clearly indicating an Upper
Turonian age and even the lowermost part
of the Lower Coniacian. A little farther south-
ward of this creek, on the Brazilor Creek, the
series of Turonian deposits reappears rather
well exposed.

An important feature of this outerop is the
fact that there are also red clays interbedded
with the grey marls, and particularly to be
stressed is the presence of two interlayer of
volcanic benthonized tufa.

The occuring macrofauna consist of scarce
fragments of Inoceramus shells.

The foraminifera assemblage of this beds
includes as proeminent elements: Psammo-
spheara fusca Schultze, Pelosina compla-
nate Franke, Ammodiscus incertus (d’-
Orbigny), A. cretaceus (Reuss), Glo-
mospira charoides (Jones & Parker),
G. irreqularis (Grzybowski), Nodellum
velascoensis Cushman, Spiroplectammina
dentata (Alth), DTrochammine wumiatensis
T ap pan, Cystammina pauciloculata Br a d Yy,
Dorothia crassa (Marsson), Plectina sp.,
Arenobulimina truncata (R euss), Osangularia
whitei (Brotzen), Cibicides eriksdalensis
Brotzen. The fact that planktonic forami-
nifera of the Globotruncana type are lacking
leads us to consider the agsemblage as belonging
to the Lower Turonian (perhaps its terminal
part near the boundary with the Middle Turo-
nian).

On the eastern slope of the Hércdoaia Hill,
the occurences of red clays are quite frequent.
These clays show a particularly rich assemblage
of agglutinated Foraminifera. Among the more
significant elements are to be recorded : Rhab-
dammina annulata (Grzybowski), R. ey-
lindrica Glaessner, DBathysiphon brosget
Tappan, Hyperammina grzybowskii (Dy -
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lazanka), Glomospira charoides (Jones &
Parker), @G drregularis (Grzybowski),
G. serpens (Grzybowski), G. gordialis
(Jones & Parker), Ammodiscus cretaceus
(Reuss), A. incertus (A’Orbigny ), Hor-
mosina ovulum (Grzyb owski), Haplophrag-
moides herbichi Neagu, Recurvoides sp.,
Thalmannammina meandertornata n.8p., Trocha-
mminoides irregularis (White), T. proteus
(Karrer), T. dubius (Grzybowski),
Plectorecurvoides alternans (N oth), Pseudo-
bolivina sp., Trochammina wumiatensis T ap -
pan, Cystammina pauciloculata Brady.

A level of red clays of quite similar composi-
tion, occuring on the hill of the Bridet Village,
includes an assemblage of agglutinated Fora-
minifera identical to the one previously quoted,
and also : Globotruncana lapparenti lapparents
Brotzen,and@lt. of. fornicata Plummer.
As pointed out in many special micropaleonto-
logical works, these two species do not occur
before the Upper Turonian and their expansion
take places in the Lower Senonian. Therefore,
from the study of the two assemblages of
agglutinated Foraminifera occuring on the
eastern slope of the Intorsura Buzdiului, it
may be interferred that the corresponding
deposits are Upper Turonian in age and that
the particular composition of these assemblages
is related to enviroment conditions which favou-
red the developement of agglutinated Foramini-
fera among which are becoming predominantly
characteristic the species Thalmannammina re-
curvoidiformis n.sp. and Th. meandertornata
n.sp., as well as Haplophragmoides herbichi
Neagu. According to this criterion the corres-
ponding beds may be designated ‘‘Thalmanna-
mmina recurvoidiformis and Th. meandertor-
nate clays”.

In the Hircdoaia Valley, the Turonian
deposits are developed in the same facies of
grey-blackish micaceous marls with scarce inter-
bedded sideritic rocks in which many Inoceramus
shells were found such as : Inoceramus lamarcki
Parker and I. inconstans Woods, but
very poorly preserved owing to tectonizing of
the rock. This section likewise includes red
clays with agglutinated Foraminifera. The grey-
blackish marls have a rather poor microfaunal
content, but some elements are of interest for
age determination. The proeminent elements of
the assemblage are : Psammosphaera fusca
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Schultze, Dendrophrya excelsa Grzy -
bowski, Glomospira irregularis (Grzy -
bowski), Ammodiscus incertus (d’Or -
bigny), Recurvoides sp., Uvigerinamminag
jankoi M ajzon, Dorothia crassa (Mars-
s o n ), Ellipsoglandulina chilostoma (Rzehak),
Eponides karsteni (Reuss ), Valvulineria len-
ticula cf. plummerae Loeterle, Globo-
truncana lapparenti tricarinate ( Querau),
Git. fornicata Plummer, Glt. arca Cush -
man. The planktonic Globotruncana species
doubtless indicate the Upper Turonian-Lower
Coniacian age of the assemblage which is in
accordance with the age shown both by the
other benthonic clacareous species and the
Inoceramus remains.

In the sector of the Bridet Village along the
tributaries of the Gurmezea Creek, as well as
on the slope of the Bragov—Buzdu highroad
the sequence of grey-blackish deposits offers
excellent exposures. In this sector, macrofaunal,
remains are missing, but micropaleontological
analyses revealed a foraminiferal assemblage
that was conclusive with regard to the strati-
graphic position. Among the most interesting
elements are to be quoted: Rhabdammina
annulata Grzybowski, Bathysiphon vitla
Nauss, B. brosgei Tappan, Psammo-
sphaera fusca S chultze, Hyperammina grzy-
bowskii (Dylazanka), Reophax guttifera
Brady, R. scorpiurus Montfort, Glo-
mospira irregularis (Grzybowski), Ammo-
baculites coprolithiformis Schwager, A.
lueckei Cushman & Renz, A. proble-
maticus (Neagu), Haplophragmoides eggeri
Cushman, Trochamminoides irreqularis
White, Spiroplectammina praelonga (R euss),
Tritaxzia disjuncta (Cushman), Gaudryina
cretacea (Karrer), Dorothiacrassa (Mars -
son), Recurvoides sp., Trochammina wmiaten-
sis Tappan, Dentalina gracilis Reuss,
D. peracuta Reuss, Lagena apiculala Re -
uss, Allomorphina cretacea Reuss, A. allo-
morphinoides R euss, Pleurostomella subno-
dosa Reuss, Ellipsoidella subnodosa (Gup -
py), Globotruncana marginata (Reuss), Gt
lapparenti tricarinata ( Quereaun), GUt. lap-
parenti lapparenti Brotzen, Git. lapparenti
angusticarinata (Gandolfi), Git. lapparenti
coronata  Bolli, Glt. lapparenti bulloides
(Brotzen), Gyroidinoides nitidus ( R e u s s),
piritized Radiolarian.

On behalf of the afore-mentioned Globotrun-
cana species, this assemblage obviously indicates
an Upper Turonian-Lower Coniacian age which
is in perfect accordance with that of the pre-
viously mentioned deposits of the Intorsura
Buzdului zone, and which in some sections was
also supported by macrofaunal elements.

Along the Dobirldu Valley, upstream of the
confluence with the Craca Mare Creek, the
sequence of Turonian grey-blackish marls is
very well developed. The outcrops have yieled
several specimens of Inoceramus tnconstans
Woods. In this section sideritic and red
clays intercalations are frequently met with.

Micropaleontological analyses of the grey
marls series have revaled the following foramini-
feral content : Rhabdammana cylindrica G la e 8-
sner, Psamosphaera fusca Schultze, Ba-
thysiphon brosgei T appan, B. vitla N aus s,
Hyperammina graybowskit (Dylazanka),
Reophax guitifera Brady, Spiroplectammina
praelonga (Reuss ), Ammobaculites coprolithi-
formis Schwager, Haplophragmoides bull-
oides (Beissel), Recurvoides sp., Dorothia
oxycona ( R euss), Gaudryinella pseudoserrata
(Cushman), Uvigerinammina jonkor M aj -
zon, Dentalina communis d’Orbigny,
D. megalopolitana R e u s s , Pleurostomella sub-
nodosa Reuss, Allomorphina cretacea R e-
uss, Gavelinella ammonoides (Reuss), Gy-
roidinoides mitidus (Reuss), Globotruncana
lapparenti lapparenti Brotzen, Gl lappa-
renti cf. concavata Brotzen, Globorotalites
multisepta Brotzen. The mentioned as-
semblage provides numerous elements acurate
correlation of these deposits with the ones
encountered in the Intorsura Buz#ului region
of similar Upper Turonian to Lower Conia-
cian age.

The red clays in the lowermost part of these
beds, outcropping in the Dobirliu Valley,
include an assemblage of agglutinated Forami-
nifera that is somehow different from the ordi-
nary one, and is composed of : Glomospira irregu-
laris (Grzybowski), Haplophragmoides
rota Nauss, H. bulloides (Beissel),
Ammobaculites problematicus (Neagu), Tro-
chammina wmiatensis Tappan, DTritavia
gaultina carinata (Neagu), Plectina sp.,
Praeglobotruncana stephani stephani ( Gan-
dolfi). This assemblage shows definite affi-
nities with the one of the basal Lower Turonian
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of the Canton Creek, type, and on these grounds
we congider it to represent the lowermost
Turonian in this section. An assemblage similar
to that of the grey-blackish marls mentioned
before also occur in deposits exposed on the
Leacuri Creek (left hand tributary of the
Dobirldu Valley) and in the ones exposed along
the tributaries of the Craca Mare Creek. A speci-
al an important elements for determining the
complet stratigraphical extension of deposits
in this zone are red clays shows on the Sopirlei
Creek (right hand tributary of the Dobirliu
Valley) and in the upper zone of the Craca
Mare Creek tributaries.

Thus, the red clay interlayer on the Sopirlei
Creek is composed exclusively of agglutinated
Foraminifera such as: Bathysiphon vitta N a -
uss, Hyperammina grzybowskii (Dylazan-
k a ), Glomospira irregularis (Grzybowski),
G. charoides (Jones & Parker), Ammo-
discus cretaceus (Reuss), Reophar minuta
Tappan, Hormosina ovulum (Grzybo w-
s ki), Ammobaculites problematicus (N eagu ),
Haplophragmoides bulloides (Beissel), Tro-
chamminoides irregularis White, Pseudo-
bolivina variabilis (Vasicek), Gaudryinella
pseudoserrata (Cushman), Tritaxia gaultina
carinate (Neagu), Plectina sp., Gaudryina
carinata Franke, . crefacea (Karrer),
Trochammina wmiatensis Tappan, Cys-
tammina pauciloculata Brady.

This assemblage represents a mixture of
Cenomanian and Turonian species, a fact which
leads to the conclusions that these deposits
are not far from the boundary between the two
stages (having in view the manner in which
the two sorts of components are occuring, the
possibility of reworking has been excluded).

The red clays unterlayers on the tributaries
of the Craca Mare Creek essentially show a
microfaunal assemblage whose features are the
same as of the red clays mentioned before,
with the only difference that they also include
many calcareous Foraminifera, whereas older
elements are much less numerous. Thus are to
be mentioned : Pelosina complanata Franke,
Hyperammina grzybowskii (Dylazanka),
Glomospira irregularis (Grzybow ski),
G. gordialis (Jones & Parker), Ammo-
discus incertus (A’Orbigny), A. cretaceus
(Reuss), Lituotuba inceria Franke, Hor-
mosina ovulum (Grzybowski), Spiroplec-
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tammina praelonga (Reuwss), Trochamminoi-
des irreqularis White, T. dubius (Grzy-
bowski), Haplophragmoides bulloides ( B eis-
sel), H. gigas minor Nauss, Ammo-
baculites problematicus (N eagu), Gaudryina
cretacea (K arrer), Dorothia oxycona (R e -
uss), Uvigerinammina jankoi Majzon,
Gaudryinella psudoserrala (Cushman ), Oys-
tammina pauciloculata Bra dy, Trochammina
umiatensis Tappan, Allomorphina cretacea
Reuss, Pleurostomella subnodosa Reuss,
Ellipsoglandulina chilostoma ( R z eh a k), Epo-
nides haidingeri (d°Orbigny ), Globorotali-
tes subconicus (Morrow).

Discussions concerning the Turonian deposits

Turonian deposits have not been yet separated
in this region as an independent stratigraphical
unit. Previous workers did not make any
specification concerning the boundary between
the Turonian and the Senonian deposits which
were described as a whole. Misindentification
of some of the Inoceramus remains contributed
to creat confusion in the dating of the sequence.

As same of the Turonian deposits are quite
similar to the ones of the Aptian marly horizon,
many authors assigned the former an Aptian
age a fact leading to an erroneous interpretation
of the tectonic structure.

By correlating the macrofaunal assemblage
with the mierofaunal one, the author succeded
to ascertain the accurate stratigraphical posi-
tion of these deposits and even to show the cha-
racteristic features by which they may be
recognized in the field. The presence of Ino-
ceramus labiatus Schlotheim is the main
argument pleading for the continuity of sedi-
mentation between the Cenomanian and Turo-
nian deposits thus being invalidated the opinion
(I. Marinescu, I. Bidncili) according
to which the Lower Turonian is migsing in
the region as a result of subhercynic movements.

Senonian

a) Upper Coniacian-Santonian. The horizon
of massive, coarse sandstones with microconglo-
meratic levels.

By the development of sandstone intercala-
tion, the horizon of grey Turonian marls grades
upwards into a well individualized horizon
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which forms the higests parts of the relief.
The thickness of these deposits ranges from 350 m
to 400 m. Clear exposures are visible on the
Creeks : Floroaia Micd, Argintarului ( in the
Intorsura Buzdului area), Dulece, Réichitii, So-
pirlei (in the Dobirldu Valley area) and Saciova,
Ridicinos and Mécicas (in the Valea Mare area).

This horizon is divisible into two levels, i.e. :
a lower well bedded level, and a markedly
massive upper one.

The lowermost part of the lower level consists
of shaly sandstones whose beds reach 50 —80 em
in thickness, and of interlayers of marly-sandy
shales.

The essential lithological features of this level
are the gritty-marly character and the abun-
dence of mica. Both by its positions and its
lithology, the lower level represents the transi-
tion beds from the Turonian to the Lower
Senonian deposits, as may be seen in the out-
crops exposed by the right and tributaries of
the Dobirldu Valley.

The upper level shows a well marked gritty
character, and is made up of dense sandstones
layers from 2 to 6 m in thickness of grey-bluish
hue in the fresh breach or of yellowish colour
when weathered. The thickness of this deposits
reaches up to 250 m.

The sandstones are composed of quartz grains
as dominant element, but there may also be
observed calcareous grains, shaly fragments,
and a white coloured mica which is secound
in frequency after gquartz.

In thin sections, a net predominance of angu-
lar quartz may be observed besides which rare
fragments of quartzites, plagioclastic feldspar,
microcline, garnet, staurolite, tourmaline, mus-
covite, biotite, chlorite also occur. Within these
sandstones microconglomeratic levels ranging
from 0,50 to 3 m thickness may be frequently
observed. These coarser levels are of a very
polymictic character showing fragments of :
shales, reef-limestone, marls, marly limestone,
sandstone, quartz ete. All these elements are
well rounded and commonly small in size,
measuring 1—3—>5 c¢m in diameter. However,
conglomeratic levels with elements of much
larger diameter may be encountered.

As organic remains, shell-fragments of Pele-
cypods (Ostreids, Inoceramian, Radiolitids)
have been observed and less frequently frag-
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ments of Hexacorals and Echinoids as well as
shark teeth.

Clear exposures of these conglomeratic layers
cceur on the creeks : Floroaia Micé, Argintaru-
lui, Pistrugosul, Dulce, Saciova.

Layers of sedimentary breccia consisting of
grey marly or marly shale fragments, are also
present.

The microconglomerates show the following
composition : fragments of crystalline schists
(quartzitie, sericitic, chloritic schists), erystal-
line schists with garnets, mica-schists, gneiss
(with microcline), quartz with ondulatory ex-
tinetion, acid feldspar, garnet, tourmaline,
staurolite, musecovite (sometime in aggregates),
biotite (rarely), chlorite, rare grains of glau-
conite.

The age of this gritty horizon as a whole
(with both mentioned levels) is rather difficult
to ascertain owing to the lack of macrofaunal
remains. Taking into account, that they are
overlaying with continuity of sedimentation the
Turonian-Lower Coniacian deposits, and in their
turn are supporting deposits of Campanian age,
both dated on macro- and micropaleontological
grounds, they might be assigned to the Upper
Coniacian — Santonian age.

b) Campanian. The marly-gritty horizon with
interbedded red clay and benthonized tuffite,
with Inoceramus balticus Boehm and Belemni-
tella mueronata (Schlotheim).

In the Valea Mare sector, the massive sands-
tone is conformably overlain by a horizon of
about 450—500 m in thickness, consisting of
grey micaceous marls and sandstones (the
“Valea Mare Beds” proper). On account of an
intercalation in this series’ lower part of sandy
red-cherry coloured eclays of about 50 m in
thickness with 1 to 5 layers of benthonized
voleanic tuffites, the marly-gritty horizon may
be subdivided into two levels: the lower one
is characterized by the presence of the afore
mentioned interbedding of red clays and the
upper one is devoid of interbedded red clays
and volcanic tuffites.

The lower level is well exposed along the
Rédicinos Creek and Valea Mare Valley. In
this sector the massive conglomeratic sandstones
overlie a thick layer of argillaceous, micaceous,
shaly, bluish-greenish marls which are grading
upwards into a sequence of about 50 m in
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thickness of red-cherry coloured bedded clays
with interbedded argillaceous greenish marls,
grey-yellowish marls, friable sandstone, and 5
beds of benthonized tuffites generally including
in their lower part a thin layer of greenish silici-
fied marls. The uppermost member consist of
blackish and greenish marls with soft sandstone
interbedding. In this level no macrofauna has
been found, except a shell fragment of Inocera-
mus which cannot be determined specifically.

Micropaleontological analyses carried out both
on the grey marls and the red clays, as well as
on the other mentioned types of pelitic rocks,
have revealed the following microfaunal con-
tent : Pelosina complanata Franke, Den-
drophrya excelsa Grzybowski, Rhabda-
mmina annulata Grzybowski, Glomospira
irregularis (Grzybowski), G. gordialis
(Jones & Parker), G.charoides(Jones
& Parker), G.serpens( Grzybowski),
Ammodiscus incertus (d’Orbigny), Iituo-
tuba incerta Franke, Hormosina ovulum
(Grzybows ki), Trochamminoides irrequ-
laris White, Plectina sp., Verneuilinoides
cf. fischeri T appan, Uvigerinammina jankoi
M ajz on, Cystammina pauciloculata Br a dy,
Tritazia sp., Goesella carpathica Liszkova.
With regard to this assemblage there should be
particularly stressed the first occurence of
small sized specimens of Goesella carpathica, a
species which is only quoted in Campanian
deposits. As shown by thin sections the inter-
bedded silicified marls, have a very rich content
of Radiolarian and Spongia (by preparing
Radiolarian contained in these intercalations,
P. Dumitricd confirms on their account
the Lower Campanian age of the deposits —
personal communication).

With similar lithology this level is also exposed
along the tributaries of the Valea Micd Creek,
and on the Cerc Hill in the Valea Micd hamlet
(Valea Mare).

In the Intorsura Buzdului area this level
crops out along Scridoasa Creek and its tribu-
taries. From the grey-greenish marls of the
later area several specimens of Inoceramus
reqularis (A’ Orbigny) have been colected
by the author, the Campanian age of the depo-
sits being thus undoubtedly proved.

The micropaleontological assemblage of the
marls is in no way differing from the one
previously mentioned.

The upper level is developed in continuity
of sedimentation with the lower one, and its
thickness range from about 250 to 300 m.
The best outcrops are met with along the Ulves
Creek and the Feneg Creek (Valea Mare area)
as well as along the Midiras Creek (Intorsura
Buzdului area).

In the Ulves Valley profile a sequence of
about 100 m in thickness ocecurs, composed
of grey sandy marls frequently alterning with
hard thin-layered, miceous, convoluted sandsto-
nes, the later gradually disappearing towards
the top.

The macrofauna of this marly-gritty sequence
is a very rich one including numerous shells of :
Inoceramus balticus Boehm, I. regularis
4’Orbigny, I. lobatus Minster, I. planus
Minster, I. salisburgensis Fugger &
Kastner, and in addition Belemnitella mu-
cronate Schlotheim. This assemblage
undoubtedly proves the Middle-Upper Cam-
panian age, of the sequence.

Micropaleontological analyses revealed a very
rich foraminiferal assemblage, particularly of
benthonic species. Among the more than 130
species of this assemblage identified by the
author the most significant ones are : Rzehakina
epigona (Rzehak), Ammobaculites cf. wa-
zaczi (Grzybowski), Cribrostomoides trini-
tatensis Cushman, ZTextularia plummerae
Lalicker, ~Spiroplectammina subhaeringen-
sits(Grzybowski),S. flexwosa (Reuss),
Trochammina bulloidiforme Grzybowski,
T. quadriloba Grzybowski, Trittazia a-
morpha (Cushman), Goesella carpathica
Liszkowa, Gaudryina pyramidata Cush -
man, Fissurina laevigata Reuss, F. alala
Reuss, Fissurinaorbignyana Seguenza,
Palmula primitiva Cushman, Praebuli-
mina ovulum (Reuss), P.carseyae(C ush-
man), Pyramidina szajnochae (Grzybow-
ski), P. pseudospinulosa (Troelsen), P.
cushmani (M orrow), Aragonia ouezzanensis
(Rey), Ellipsoidella pleurostomelloides H e -
ron Allen & Earland, Gavelinella
clementiana clementiana (d’Orbigny), G.
clementiana laevigata (Marie), G. pertusa
(Marsson), Eponides praemegastoma (V a s-
silenko), Osangularia florealis (White),
0. spinea (Cushman), 0. cordieriana (d’ O 1-
bigny), Gyroidinoides quadratus (Cush-
man ), Cibicides voltzianus (d°Orbigny),
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Gavelinella bembiz (M arsson), Rugoglobige-
rina rugosa rugosa (Plummer), R. rugosa
rotundata Bronnimann, Globolruncana
arca (Cushman), Glf. stuarti stuartiformis
(Dalbiez),Gl stuarti elevata (Brotzen ),
Glt. rugosa (M arie), Glt. havanensis (Voor -
wijk), Heterohelixz globulosa (Ehrenberg),
H. planata (Cushman).

It is noticeable that towards the top of the
sequence the microfaunal content becomes more
and more rich in specimens. Among the above
mentioned species, special mention must be
paide to Goesella carpathica Liszkova,
among the agglutinated Foraminifera, and of
Pyramidina szajnochae (Grzybowski) a-
mong the calcareous species.

Goesella carpathica occurs very frequently
and well developed especially in samples collec-
ted at the bottom of the sequence, gradually
diminishing both in frequency and size toward
the upper part. It’s quite the reverse in the
case of Pyramidina szajnochae which in samples
from the bottom occurs very rarely and only
as small-sized specimens, but increases in both
frequency and size toward the top. This deve-
lopment continues also in the following strati-
graphical term where it reaches a maximum in
both respects.

The foraminiferal assemblage met with in
these deposits wholly confirm the dating accor-
ding to the macrofauna.

Another cross-section exposing this sequence
of deposits is encountered along the Fenes
Creek, where as an additional lithological ele-

ment sideritic hard marly limestones do oceur,
The deposits outcroping there contain many
Inoceramus shalls belonging to: Inoceramus
balticus Boehm, I. impresus (d’Orbig-
ny), I salisburgensis Fugger& Kast-
ner, whichlikewise attest a Campanian age.
With regard to this profile if should be emphasi-
zed that its basal part with thin interbeddings
of benthonized tuffites, red and green clays,
corresponds from the stratigraphical view-
point to the uppermost part of the lower level
exposed along the Rédécinos Creek.

In the profile of the Maddras Creek, both the
lithologic sequence and the microfaunal assem-
blage show the same features as on the Ulves
Creek, having the same position and age.
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¢) Upper Campanian-Lower Maestrichtian.
The horizon of the greenish-yellouish and
reddish marly limestones and of the sandy,
greyish marls.

Along the Ulves, Madirag and Ivanca Creeks,
the previously mentioned horizon is normally
overlain by a sequence of about 80 to 100 m
in thickness of greenish dense marly limestones
and gritty marly limestones of the same colour
which are gradually grading upwards into
better bedded reddish-cherry ‘coloured marly
limestones.

In these deposits, the macrofauna is represen-
ted by Inoceramus salisburgensis Fugger &
Kastner and Lopha semiplana (Sower-
b v ). Besides these elements, large sized agglu-
tinated Foraminifera (over 5 ¢m in length) such
as Psammatodendron (Dendrophrya) dichotomicus
Neagu, Aschemonella carpathica N eagu,
and A. moniliformis N eagnu also occur. The
profile ends with a layer of about 10—25 m
in thickness consisting of softy, grey sandy
marls with rare sandstone intercalations, devoid
of macrofauna.

The microfaunal assemblage of this horizon
is very rich, and the difference between these
two levels separated on lithological ground,
mainly regards the planktonic components.
From a total of about 140 species identified by
the author the most proeminent ones are:
Rzehakina epigona (Rzehak), Hormosina
ovulum gigantea G eroch, Textularia plum-
merae Lalicker, Spiroplectammina boudow-
niana (A’Orbigny), 8. subhaeringensis
(Grzybowski), 8. dentata (Alth), 8.
flezuosa (Reuss), Matanzia varians ( Gle -
assner), Fissurina orbignyana orbignyana
Seguenza, F.orbignyana clathrata Cush -
man & Renz, F. orbignyana bicornis
Neagu, Guitulina trigonula Reuss, Prae-
bulimina ovulum (Reuss ), P.stokesi (Cush -
man & Renz), Pyramidine szajnochae
(Grzybowski) (large and very large sized),
FEowvigerina cristata (Marsson), Bolivina
incrassata Reuss, Pullenia reussi Cush -
man, Gavelinella pertusa (Marsson), G.
clementiana clementiana (’Orbigny), G.
clementiana laevigata (Marie), G. cayeuxt
mangyschlakensis (Vassilenko), Eponides
monterelensis M:a,ri e, E.bronmimannir (C us h-
man & Renz), Osangularia florealis
(White ), O. cordieriana (d’Orbigny)
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