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Dibulando ad veritalem pervenimus
Cicero

UPPER JURASSIC AND LOWER CRETACEOUS MICROFACIES FROM THE
BICAZ VALLEY BASIN (EAST CARPATHIANS)
BY
OVIDIU DRAGASTAN 2

Résumé

Microfacits du Jurassique supéricur et du Crétacé inférieur du bassin de
la vallée du Biecaz (Carpales Orientales). La région de la vallée du Bicaz (Carpales Orientales)olfre
par I'application de la méthode microfaciale des condilions oplimales d’¢tude el de dalalion des massils caleaires développés
surtout dans le cadre de la Nappe du Tighimas, Louvreage, qui se limite & 'élude des Tormations de Uintervalle Kimmérid-
gien-Aplien inféricur qui conslituent la Nappe du Flighimas, a permis de séparer les suivanles zones microfaciales : la Zone
4, Prologlobigerinae”, la Zone 4 Saccocoma, la Zone & Paalzowelle, la Zone & o, Pianella’ pygmacea, la Zone & Nurnubia jurassica,
la Zone & Bankia striala, la Zone & Clypeina jurassica, la Zone a Calpionellu, la Zone & Calpionellopsis, la Zone 4 Loren-
ziellafSalpingoperella annulele, la Zone & Oslracodes, la Zone a Psendocyelammina  hedbergi, la Zone & Likanella? danilovae
et la Zone a Alopochara ou a Palacodiclyoconus arabiens, On discule la limite Jurassique/Crélaceé, ayanl lrail 4 certains
aspects particuliers soulevés par la région de la vallée du Bicaz el on essaic d’élfectuer la séparalion de quelgues zones
dans Uintervalle du Tithonique supérieur-Valanginien & partir de quelques algues de la famille des Dasycladaceae ainsi qu’en
vertu de quelques Toraminilféres de la famille des Liluolidae. On essaie également une corrélalion du niveau du Jurassique
supéricur-Crétacé inféricur, entre les zones microfaciales séparées dans la région de la vallée du Bicaz (Carpates Orientales)
et des secleurs silués dans le eadre du géosynelinal alpin : les klippes pieninnes, le Flaul Talra, les Apennins centraux et les
Dinarides externes, les Cévennes, le bassin de UAquilaine, la provinee de Castellon el les environs de Lishonne,

Before proceeding to the presentation of the paper, I wish to express my thanks to prof.
M. G. Tilipescu, the leader and the initiator of this paper, for his useful advice during the
elaboration of the work. I am much indebted to my colleague M. Diaconu from the Minis-
try of Mines, Petrolewin and Geology for his assistance in talking over some subjects relating
to the geological map of the region, as well ags to those who gave me, by discussions or on
other opportunities, the necessary indications for the clearing up of various subjects. T am
also deeply grateful to dr. D. Turnsek from the Academy of Zagreb for his amiability in
determining some various types of Hydrozoans and Corals, and to prof. R. Schroeder
from the Geneva University for his precious indications on the Orbitolinidae association found
in the Bicaz Valley Region (East Carpathians).

All my thanks to Mrs. I. Balta ¢ for her utmost care in carrying out the necessary graphic
material for this paper, as well as to I. Mitru, the technical laboratory assistant, who did together
with me the photographic material.

INTRODUCTION

The studied area is situated in the central part of the East Carpathians (Fig. 1). The micro-
facial studies had been limited to six predominantly and difficult calcareous massifs, which gave
rise to a lot of problems connected to the selection of the type sections.

L This study was presented as subject of the Thesis for my doclor’'s degree examination to the Scientific Council
of the Facully of Geology-Geography, Universily ol Bucharest, June 21, 1971. )
2 Universily of Bucharest, Laboralory of Palacontology, Bd. N, Baleeseu no. 1, Romania,
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8 OVIDIU DRAGASTAN

The investigated area is placed in the central part of the East Carpathians, being crossed by
the Bicaz Valley, the most important river, which represents by its defile the most beautiful and
impressive sector of the Carpathian Chain.

Bicajell
Mts.
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Fig. 1. — Emplacement of the Bicaz Valley Fig. 2. — Studies of the massif’s cmplacement on the Bicaz Valley Map.
Region on the Romanian territory.

The investigated massifs are located in the northern part of the Highimag Mts being repre-
sented by : southwards, the Ghilcos massif (1405 m) ; northwards, the Suhardu Mic massif (1352 m),
and the Figetul Ciucului massif (1267 m) and the Bicdjel I, Bicdjel IT and Cupag massifs with
variable altitudes from 1,000 to 1,100 m (Fig. 2).

The hydrographical network is subsidiary to the Bicaz river, the main water of the area,
wheh drains all the western and eastern tributaries that strain squeeze through the calecareous
magssifs, Hydrographically, the Bicaz is a transversal valley which passes a big synelinorium striking
NE—SW, with a typical V section, protected by steep slopes with several overlaps.

HISTORY OF GEOLOGICAL INVESTIGATIONS

The first geological studies relating to the Highimas Mts. date from 1856, when Fr. Hauer
pointed to the jasper occurrences at the base of the Stramberg Limestones.

After 1860, Fr. Herbich studied the Tulghes and Highimas Mountains area, and later
on in 1866 he found out the fossiliferous point of the “Acanthicum Beds” at the westernslope
basement of the Ghilecog massif. The paleontological material collected from various points of the
Highimag Mountains was given to M. Neuma yr for study. The papers came out in 1871 and
1873. These papers made for “Acanthicum Beds” of Ghilcog a famous fossiliferous point. Stratigra-
phically, Neumayr reached the conclusion that the whole complex of the ‘‘Acanthicum Beds”
could be related to two horizons or zones : a lower zone with Phylloceras isotypum equivalent to the
Oppelia tenuilobata Zone and an upper zone with Aspidoceras beckeri.

In 1878, Fr. Herbich brought up, in a general regional paper, the stratigraphy of
the Malm and Tithonian from the Ghilcos region, distinguishing, like Neuma yr, two horizons
or zones, but using for the separation of the two zones Terebratula janitor Pictet brachiopod as
guide mark.

Relying on the data and information given by F'r. Her b ich's paper, I sketched the geolo-
gical section which sums up the first attempt of stratigraphiecal interpretation for the Malm in this
area (Fig. 3).

In 1922 E. Jekelius studying the Mesozoic deposits of the Haghimag Mts clarified
the position of some index zone ammonites, thus placing Sutneria platynota at the lower part of the

) Institutul Geologic al Romaniei
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UPPER JURASSIC AND LOWER CRETACEQUS MICROFAQIES 9

“Aeanthicum Beds”. Jekelius also compared the “Aeanthicum Beds” from this area to those
encountered southwards, at Politie, in the Buecegi massif,

A new investigation phase of the Bicaz Region began with I. Atanasiu. From 1919
to 1939, Atanasiu minutely studied this region, distinguishing, from the geological viewpoint,
three sedimentary cycles with clear unconformabilities among them : the Lower Triassic-Lower

o
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L h)
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5 % 3 " ’ =
Iig. 3. — Upper Jurassic schematic column = Terebratuls formosa B
from Ghileos Mts., after Herbich’s infor- T Terebratuls morsvica £
malion (1878). - &
=
a»
-
= =
=
3 o
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3 3 w B
Cidoris regalis o
@ E
Rhynchanellz asteriana =
A
Aspich b ; [alcareous  sandstanes
RIS JeeNen with sand
s se=-= zone
- W0m O T Terebratuls : Marls and limestones
; Janitor Phyllaceras fwf}g‘;;vm :
=Oppelia fenvilobats Shaly limestone with
+ 2ane nodules

Liassic cyele; the Dogger-Portlandian (Lower Cretaceous?) eycle; and Middle Cretaceous cycle
(Orbitolina Beds).

Atanasiu is also the first researcher who accepted the continuity between the Malm
calcareous facies and the Lower Cretaceous (Neocomian)one. I, Atanasiu seems to have no doubt
as regards the Neocomian existence. On his map, in the Highimas plateau there are outlined some
marly limestone patches considered probably as Lower Cretaceous in age. In his collection I found
a gasteropod determined as Neritopsis. It comes from yellowish limestones resembling those wherein
Leviathania leviathan was found in the Ghilecog and Suhardu Mic massifs and which now represents
only Trochonatica helvetica (Pictet and Campiche), species typical for the Valanginian age.

A paper with a true petrographical character related to the Bicaz region appeared in 1940
and belonged to M. Frollo. The author described, for the first time, the Cayeuwia genus with
moldavica and piae species which were found in the Bardos massifs as type-locality. At the same
time, she showed that the absence of the Calpionellids from the Crystalline Mesozoic Zone seemed

f/ \1 Institutul Geologic al Romaniei
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10 OVIDIU DRAGASTAN

to be an inexplicable and exciting fact because they were found in the Flysch zone of the
East Carpathians,

W, J. Arkell also made some references to the “Acanthicum Beds” from Ghilcoy. In
his paper “Jurassic of the World", the author separated within this complex relyingon Herbiech's
and N en m ayr's fauna lists, Phylloceras isotypum = Oppelia tenuilobata Zone which would corres-

The Author
Compley Neumayr, 1873 | Herbich (878 | Jekelius 1922 | Arkell 1958 [Patrulivs,19571960964Preda-Pelin 1963, 1967) Dragastan 1969
d < o
= E\Hpbonoticerss |2
= S|V E S| Sphoerods |z
=l o S| sy =
= Iy 2| 7
Aspidocerss _ = & | Avbcostentonas| % o :
o /48,0!‘6{0{?{'&’5‘ = beckery A.i;ﬁ/gﬁfffc?\s' = = # Aol g ﬁyz‘ﬁqﬁ;‘f’gf%ﬂ’xx E
<t beckers | =< beckery 2 Hybanotice - o| Alychorcom | i
= o z ros veresioeum|s =l ubolEniles
22 2 1 B - | [
&= o« © S| Abenaticerzs ; =\ Mobonotieras | R |U0ECocerds
e U\ erebratu/e |2 ‘::23 W beckers | 2| Stresptes 2|7 it S Z\%f’%{’ﬁif_ !
: |= 2 Jahttor — al| lemuiobatys ﬁﬁg;;g;g‘fgym
= | ~ = < p = 2 | fybonotiverss
= s i = 3 =) w|  veckers
= S = . S |Autacostentons|E——— — =
il = = 2 Subperic || pseudamitabils & | Asordoceras
Z |=| Phyllocerss |2 Gopetts S| Poyllocerss || pletpols | & S| acantlicum
< |s| wmelypum |s| | Qovels lenmiiobals |Z isobypom Sl —— - _|e= s |Onthasordoce-
&) | lenuifobala 2 = LBU w = |ras wifands
- = = reglies g e e
: : e . /ﬁ;ﬁﬂjﬁ 3| lemntobatss |G| Aoxiocerss
Dol Sutneris |3 : . S o
lenuilebala phatynola & S| bopellocerss |S|Eppeltocerss | S| Sutnersa
= | bumammatom | dimamuma fom ,g:;émjmgz’g
FFig. 4. — LEvolution of the ideas with regard Lo stratigraphy of ,, Acanlhicum’ Beds from Lthe western slope of Lhe Ghileos syncline,

pond to the Lower Kimmeridgian age ; Middle Kimmeridgian is represented by two subzones = H ybono-
ticeras beckeri and H. verestoicum, being followed in continuation of sedinientation by the Tithonian
deposits (Fig. 4). In this way, Arkell considered the *“decanthicum Beds" from Ghilecoy Kinunerid-
gian-Lower Tithonian in age, but he could not define the last interval by faunus.

Studies concerning this region were also done by I. Banecila (1941, 1958) who, like
I. Atanasiu, advocated the continuity of sedimentation between the Jurassic and Cretaceous
calcareous formations.

In 1957, D. Patrulius showed that, among the Ghilcos fauna, namely in the Streblites
tenuilobatus Zone, the Upper Oxfordian would be included, too. In the same scheme adopted by
the author the Bimmamatum and Planula zones were comprised in the lowermost part of the ““Aean-
thicum Beds” complex (Fig. 4). In the subsequent papers from 1960, 1964 and 1969, Patrulius
brought up again the Ghilcoy “Acanthicum Beds" showing their lithological and paleontological
affinities with those of Politie from the Bucegi Massif. Patrulius also affirmed the discontinuity
between the Jurassic and Cretaceous limestones in the Bicaz Region, where the red Tithonian limes-
tones would support marls and sandstones with Neithea atava (R o e m er), species attesting the
Upper Barremian-Lower Aptian 21.;_].’(3.

From 1962 and then from 1963 to 1963, I. Preda and M. Pelin, investigating the
Héaghimas Region, brought new stratigraphical arguments regarding the Mesozoic formations of
the area. Thus, among the ‘“Acanthicum Beds”, these authors distinguished three horizons: the
nodular red limestone horizon, Upper Oxfordian in age; the grey limestone horizon Lower and
Middle Kimmeridgian in age; and the calcareous sandstone horizon weakly fossiliferous, Upper
Kimmeridgian-Lower Portlandian in age (Fig. 4).

4 \l Institutul Geologic al Romaniei
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UPPER JURASSIC AND LOWER CRETACEOUS MICROFACIES 11

In 1967, M. Pelin brought paleontological arguments and completed the data concerning
the stratigraphy of the Upper Jurassic. He even pointed to the Neocomian presence in the Haghimas
region, without separating it from the Urgonian.

In several papers came out from 1967 to 1971, M. Sdndnlescu attested the presence
of the Upper Tithonian-Valanginian relying on some algae and foraminifera encountered on the
eastern slope of the Highimas Syncline ; he also argued the superposed overthrust tectonic units
such as : the Haghimas Nappe, the Bucovinian Nappe and Sub-Bucovinian one of this region. Con-
trary to this idea, I. P reda published in 1969 a paper with a tectonical character in which he
showed that the Mesozoic formations of the Highimag Syncline had a geological structure made up
of westward overturned scales,

In several papers published from 1969 to 1971, C. Grasu made considerations regarding
the Malm facies of the Tulghes—I#ghimas—Ciue Syncline, as well as to the Neocomian presence
in the Highimasul Negru massif pointing to Berriasella cf. privasensis (Pictet) and Neocomites
neocomiensis ('O rb.) species. According to €. Grasu these species would indicate an Upper
Berriasian-Valanginian age, thus bringing a convincing argument in favour of Atanasiu’s assump-
tion who considered the outlier of marly limestones from the Héghimagul Negru plateau Neocomian
in age. Lately, C. Grasu seems to admit, with certain reserves, the Highimay Nappe separated
by M. Sandulescu.

Recently, A. Baltres (1970) has investigated, from the microfacial viewpoint, the limes-
tone elements included within the Wildflysch Formation from the southern part of the Haghimasg
Mts. (the Trotus springs). He also gave a lot of ecological and stratigraphical remarks regarding the
foraminifera and algae assemblages (Codiaceae and Dasycladaceae), which points to the Lower Creta-
ceous age of these elements. From 1968 to 1971, 0. Dragastan presented some paleontological
and microfacial data which permit the establishing of a new stratigraphical scale for the Malm-Urgo-
nian interval, At the same time, since 1968, he has pointed to the Leviathania and Ampullospira
association, beside Calpionellopsis oblonga (Ca disech), C. simplex (Colom) and Tintinnopsella
carpathics (Murg. et Filip.), Berriasian-Valanginian in age; he also proved the continuity of
sedimentation between the Jurassic and Cretaceous limestones in this region.

STRATIGRAPHICAL SCALE

The adopted stratigraphical scale corresponds to the scheme used by W. J. Arkell (1956)
and one of the solutions approved at the Jurassic Colloquium from Luxemburg (1962, 1967).

The problem of the Upper Malm stages was partly solved because, depending on provinces,
the Kimmeridgian is more widespread than the Portlandian or vice versa. However, in the Mediter-
ranean region or in the southern province of Europe, the lower boundary of the Kimmeridgian is
well outlined by the Platynota Zone ; the Upper boundary between the Kimmeridgian and the Portlan-
dian/Tithonian would be placed, at the same time with the Gravesiana Zone appearance — a zone
with a large distribution in both provinces, which was unanimously accepted (Fig. 5). Thus, in the
southern province of Europe, the Kimmeridgian is reduced to the Crussolian or to the Platynota-
Beckeri interval (Fig. 5).

The Dorsetian would be included in the Tithonian and it would reduce the Kimmeridgian
stage in comparison with the North-Western Europe province. However, the Tithonian stage remains
unitary, well enough defined by faunas and which can be used further especially in the Kurope
southern province.

The Tithonian stage, according to the International Stratigraphical Nomenclature Rules,
relies neither on a type-locality name nor on a well defined stratotype. With all these inadver-
tances, the fauna association of this stage is well defined, and its lower boundary can be traced
and placed at great distances due to Gravesia and Hybonoticeras fannas. This involves that the
vicious nanie of “Tithonian’ stage represents no an impediment for its use, as R. Enay (1970)
has quite recently shown. However, it iz known that in 1946 Arkell suggested an item which

4 \l Institutul Geologic al Romaniei
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12 OVIDIU DRAGASTAN

would allow, in exceptional cases, the abrogation of nomenclature rules, so that the case of the
Tithonian stage might be included here. Nevertheless, the Tithonian remains a well defined stage
by the faunas and especially the facies which can be used only in the Europe southern province.

As regards the stratigraphical scale of the Kimmeridgian from the Bicaz Region, we distin-
guish certain characteristics and peculiarities,

-AMMONITES ZONES
Upper Jurassic " wv
Stage NORD WEST EUROPA TETHYS Substage str'atigrggphical scale from |, %
d'Orbigny, 1852 Arkell, 1956 ; Arkell 1956 Geyer, 1381 Barthel,1962; - Bicaz Valley 25
Substage Jurassic colloquium 1962 Jurassic colloguium 1962 Stage (Eest Carpaihians) (5 =
Lower Purbeckian Facies _ .
5 o Jirgatosphinctes " frensitorivs B Mieria staszycii
& | Tanites giganteus : = z Ptygmatis carpathica
= 2 « [O[S] Nerinea hoheneggeri o
5 8 |2|S] Nerinea zeuschneri g
=} P ; g S
= » i : o . w & | Nerinea silesiaca ey
| s Glaucolithites gorei Semiformiceras semiforme 2|9 | Actinostromaria zonats | &
= E @l |F ’ o
2 |3z 3
5 ' ElSiS Cladocoropsis mirabilis | &
£ L s ; ; z|a =
z Zaraiskites albani | Subplanites contiguus 5|z Chiamys subtextorivs e
= ' == | | Sphaerodus gigas >
Paviovia pallasioides . Anavirgatites " paimatus =l 2| | Heliocenia sp.-
B —————P —————————————————— v--—---‘——y—_—————————T ———————— o | < | P
% = | Pavilovia rotunds Berriasella=lemencia cifiate o D ";’ Frotetragonites sp
e e e e e e e e R el e e e e e L T L e, Rt P et L W T e R ]
5 é Pectinatites pectinatus Psevdovirgatites vimineus < E_ Subplanites contiguus =
— P T T e e e e e - :
' ' thacoceras vimen z o fom—m——————— S
':ZC as &) F@Ep@ﬁ&sﬁ%@gﬁ/{ﬁf’i —_———————— —Li— _al:j?i —_—— g —_— if__ ——————————— =] Lithacoceras y/meﬁs&v % i
o | | 8| Gravesia gigss Glochiceras Mthographicom |7 | || T T 51 @
: T | I R e T e e e e . 1 1 - Py
E £ Gravesia gravesiana Gravesia sp. ;rﬁyéoncfam,.@ . Gloch. lithagraphicum S :2
(T8} o -
= = | Avlacostephanus autissiodorensis | | Retley e e ____dz| Z | & [Hbonoticerss beckeri %
é . | = [ Avlacostephanus evdoxus _ Aulacostephanys psevdomutabilis | 2 e s [ Aspidoceras acanthicom | £
S | & [Rosenia milabilis |- Aulacostephanus mufsbifis_~ " " "] 2 2 ] &
& | B [Fsama samaoes | Ketraliceras dvisum """ G| S | | Uthaspidoceras upland | <
T | 2R Ataxioceras Bypselocyelim &| E | & [Maxioceras hypsevcycn)
© | Pictonia bayler Sulneria plalynofa S| 2 |2 [Sutneria platynotz
= 1 Idoceras planula ' _
= & | Aingsteadia pseudocorodata e UPPER OXFORDIAN
= 5 Eoipelfoceras bimammatum
(=] 2
Fig. 5. — Upper Jurassic characleristic Ammonite Zones [rom  Lthe Nord-West Europe province and Telhys province:

in parallel Lo the Bicaz Valley region (IZast Carpathians).

The Tenwilobalus Zone, long time considered a well defined zone, was abandoned because,
as Geyer (1961) showed, Streblites tenuilobatus does not present a limited evolution interval ;
it is found in upper zones with Mutabilis and even with Beckeri. Thus, this zone is replaced by Hypselo-
eyclum and Uhlandi zones, the latter being of the same value with Divisum Zone (Fig. 5).

Another peculiarity of the Ghilcog fossiliferous deposit (““Acanthicum Beds’’) seems to be
the lack of Mutabilis and Pseudomulabilis zones which can be equated relying on the ammonite
faunas found in the framework of the mentioned interval, by the Acanthicum Zone (Fig. 3). In this
way, there had been found as equivalent elements Taramelliceras compsum (O p pel), Nebrodites
(Mesosimoceras ) hevbichi (Hawer), Aspidoceras (Physodoceras) acanthicum (Oppel), A. (Ph.)
liparum (Oppel), A. (Ph.) contemporaneum (F a v re) and A. (Ph.) wolfi N e u m. species, relying
on the evolution of the ammonites encountered in the interval marked by the Uhlandi and Beckeri
zones. The maximum development of the Aspidoceras acanthicum (O p p e 1) species, within this inter-
val, allows the replacement of the fwo zones and of the mentioned interval by the Acanthicum
Zone (Fig. 5).
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UPPER JURASSIC AND LOWER CRETAICEOUS MICROFACIES 13

The Kimmeridgian, in this sense, is divided into the Lower Kimmeridgian, with Platynota-
Hypselocyclum and Uhlandi zones, and the Upper Kimmeridgian, with the Aecanthicum and Beckeri
zones (Fig. 5).

The Tithonian stage is divided into lower (Danubian) and upper (Ardescian). The Lower
Tithonian includes the Lithographicum-Ulmense and Contiguus zones and a characteristic reef fauna
(Fig. 5). In the Bicaz Region, the Upper Tithonian with reef-type character towards the upper part
of Stramberg Limestone probably correspond to the Semiforme and Transitorius zones (Fig. 3).

A part of the Lower Tithonian from the Ghilcos fossiliferous deposit is included in the upper
part of the “Acanthicum Beds” complex sensu N eumayr 1873 (Fig. 5).

There is not a real division into zones of the Upper Tithonian besides that established by
Remane (1964, 1969, 1971) relying on Calpionellid assemblage which can be applied to the Upper
Tithonian from the Bicaz Region, too.

The Lower Cretaceous was divided, in the Bicaz Rsgion, into two series — Neocomian and
Urgonian — due to the predominantly calcareous facies with rare ammonite faunas. The Jurassic-
Cretaceous boundary presents, in this region, certain peculiar aspects as the ammonite fauna is rare
and less represented. The boundary is finally traced taking into account three fundamental miero-
fauna elements : the Calpionelles, Dasycladaceae and Foraminiferae (Lituolidae).

The Urgonian series exibits a calcareous facies with Requienia ammonia (G o1d f.) towards
the lower part of the series, in the Barremian, and Toucasia carinata (Matheron) frequently
occurs towards the boundary with the Aptian stage. The microfacial zones established within this
interval had heen separated relying on the Dasyeladaceae and the Lituolidae and Orbitolinidae
elements.

STRATIGRAPHY OF THE REGION

The Bicaz Region belongs to the Crystalline Mesozoic Zone of the East Carpathians. The
Mesozoic deposits which make up the units of this zone are assigned to the three series (S&nd u-
lescu, 1967, 1969): the Bucovinian Series, the Sub-Bucovinian Series, and the Transylvanian-
Haghimag Series to which the Bicaz Valley Region also belongs.

We mention that the Sub-Bucovinian Series stratigraphy is not the objeet of the present
paper; this series appears outside the studied area,

4

STRATIGRAPHY OI' THE BUCOVINIAN SERIES

The Bucovinian Series has been separated by M. Sdndulescu (1967); it is made
up of Triassic, Jurassic and Cretaceous deposits (Lunca beds and the Wildflysch Formation).

TRIASSIC

The Werfenian is represented by conglomerates, white and red sandstones, overlaid by grey-
yellowish dolomites, wherein Myophoria costata 7 e nk. was found towards the lower part of the
series. This species confers to a part of the dolomites the Campilian age.

The Anisian is included in the Dolomitic series overlaid by Ladinian limestones.

The Ladinian is represented by yellowish-whitish limestones with Diplopora annulata
(Schiaft.).

The Upper Triassic presence remains uncertain, In the Lacul Rosu surroundings the Carnian
would be represented by Halobia limestones and pinkish dolomites, while the Norian is to be proved.

JURASSIC

The Liass appears with a sporadic distribution in the Lacul Rogu vicinity. It is repre-
sented by red ferruginous limestones with Spiriferina haverii Sue s s and Entolium liassinum N y s t.,
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14 OVIDIU DRAGASTAN

a Hettangian-Sinemurian-Carixian assemblage. The limy-gritty deposits, sometimes conglomeratic,
belong, according to Sdndulescu (1969, 1972), to the Domerian stage.

The Dogger is constituted of siliceous, microconglomeratic, grey-greenish slightly yellowish
sandstones with plant debris and sandy marls, wherein Bositra buchi (Roemer) was found.
This complex includes, according to Sdndulescu, the Toarcian, Aalenian, Bajocian-Bathonian
stages. The siliceous gritty-marly complex has a transgressive character.

The Callovian-Oxfordian overlies in continuity of sedimentation the gritty horizon, repre-
sented by siliceous deposits, Radiolarites of 10—14 m thick.

Schistous, siliceous clays, with argillitic interbedding levels of a brown-reddish colour
with frequent graded-beddings, are found in the lower part of the siliceous complex. Spicules of
Spongia are rarely found beside Radiolarians.

The radiolaritic complex has, in the lower part, a grey-greenish colour than a reddish one,
and finally a grey-greenish colour with a reddish hue. The Radiolarites are considered Callovian-
Oxfordian in age relying on the lack of characteristic fossils in the above mentioned complex because
geometrically they are comprised between the Bathonian deposits and the Upper Malm-Neocomian
of the Lunca beds,

(RETACEOUS

The Cretaceous is represented by the Lunca beds which are found along the outer slope of
the Highimas Syncline.

The Aptychus assemblage, studied by I. Turculet and C. Grasu (1963), is represented
by : Laevaptychus latissimus (T r a u t h), Lamellaptychus beyrichi (O p p el), L. mortilleti (Pictet),
L. lamellosus (P app), and Punctaptychus punctatus (Voltz). It is considered Kimmeridgian-
Neocomian in age.

The Calpionelle association found in this complex, (I. Tureulet and C. Grasu, 1971,
M. Sdndulescu, 1972) compared to the Standard zones established by Remamne (1969),
does not seem to pass the Tithonian-Lower Valanginian interval,

WILDFLYSCIL FORMATION

The Wildflysch Formation represents the newest deposits of the Bucovinian Series which,
in the Bicaz Valley Basin, occurs on the inner or western slope. The latter is less developed compared
to the outer or eastern slope where their ocemrrence is much more developed.

A foraminiferal assemblage represented by Ammcdiscus infimus Franke, A. lenuissimus
(Gimbel), Glomospira charoides (Jones & Parker), G gordialis (Jones & Parkenr),
Recuwrvoides aff. contortus BEarland? (coprolithes, ostracods, radiolarians) was found on the
inner slope at the Lacul Rogu locality, in a clay series of grey-greenish, red or blackish colours, which
indicates the Aptian-Albian age.

This microfauna found on the inner slope of the Ghilcos massif confirms the results obtained
on the outer slope by Jana Sidndulescu (1968) who, relying on microfauna, considered the
Wildflysch Formation Barremian-Albian in age.

A Wildflyseh paratypical facies (M. Sdndulescu, 1969) made up of grey-greenish or
yellowish marly and clay slates develops in the eastern part of the caleareous massifs, In the
Bicaz Region this formation is about 300 m thick. The Wildflysch Formation is also associated with
caleareous sedimentary Klippes of Tithonian, Neocomian or Urgonian age, Their sizes do not
exceed 30 —40 m in length. Two outcrops of basic eruptive rock are intruded into the Wildflysch
Formation, one of 200 m with calcareous enclaves, probably of the Tithonian age, northwards, and
a smaller one of about 10 m, southwards, are found along the Bicaz Valley.

T T am deeply indebled to Dr, T, Neagu Jor his amiabilily in delermining (his microfauna.
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STRATIGRAPHY OF THE HAGHIMAS SERIES

This series corresponds, according to Sdndulescu (1967, 1969), fo the Highimag Nappe
which is fully developed by all the Upper Jurassic and Lower Cretaceous stages only in the Ghilcos
massif. Caleareous deposits, Kimmeridgian-Lower Aptian inclusively in age, belong to this series.

JURASSIC

The Jurassic is limited to the Upper Malm, namely the Kimmeridgian and Tithonian stages.

KIMMERIDGIAN

The Kimmeridgian comprises the great part of the ‘“‘Acanthicum Beds” sensu Neumayr
1873. This complex is made up of three horizons : the horizon of red nodular limestones (lower);
the horizon of grey-greenish limestones with pelitoidal sandstone intercalations (middle) ; the horizon
of pelitoidal sandstones with intercalations of gritty-clay schists of a grey greenish-bluish colour
(upper). The total thickness of the “Acanthicum Beds is of 30 —32 m ; 20 m of this thickness belong
to the Kimmeridgian and 12 m to the Lower Tithonian.

LOWER KIMMERIDGIAN

The horizon of red nodular limestones (lower) correspond to this substage on a fhickness
of about 8 m. Two zones are distinguished along it : a) Sutneria platynota Zone ; b) Ataxioceras hypselo-
cyclum Zione (pro parte).

a) Platynota Zone is about 5 m thick and is represented by calcirudites and coarse and
fine calcarenite. Nearby the boundary with Hypselocyclum Zone, one may notice a calcarenitic horizon
with numerous micritic and pelmicritic intraformational reworked elements. The following macro-
faunistic assemblages were found within this zone : Sutneria cf. platynota (Reineclke), beside
Phylloceras isotypum (B enecke), Ph. leptophyllum (Hauner), Ph. saxonicum (N eum.), Caly-
phylloceras manfredi (O ppel), C. kochi (Oppel), Holeophylloceras bekasense (O p pel), Atario-
ceras tantalus (Herbich) and Aspidoceras (Physodoceras) circumspinosum (Quenst.) (P1.
XCVII).

b) Hypselocyclum Zone (pro parte) occurs at the upper part of the lower horizon, as
well as at the lower part of the middle horizon made up of grey-greenish limestones with pelitoidal
sandstone intercalations.

This zone develops on a thickness of 4—5 mj; 3 m in the lower horizon and the rest in
the middle one. Towards the lower part of this zone one may notice an intraformational calcareous
breceia with limestone elements of 1—3 cm in diameter. These elements give a false nodular aspect
which, at first sight, was generalized for the whole horizon.

The second horizon of the grey limestones with pelitoidal limestone intercalations (middle)
comprises : b) Atazioceras hypselocyclum Zone (pro parte) ; ¢) Orthaspidoceras whlandi Zone (= Katroli-
ceras divisum Zone), with which the Lower Kimmeridgian ends.

b) Hypselocyclum Zone (pro parte) is distributed, in the middle horizon, on a thickness of
about 2 m and is lithologically dominated by fine calcarenite with intraformational reworked elements
and tubular perforations nearby the boundary with the Orthaspidoceras uhlandi Zone. In this zone,
the ammonite association is represented by : Phylloceratidae (Ph. isotypum, Ph. saxonicum, Ph.
leptophyllum ) beside Callyphylloceras kochi (Oppel), C. manfredi (O ppel), Sowerbyceras torti-
suleatum (°O v b.), then Taramelliceras trachynotum (O ppel), T. karreri (N eum.), T. holbeini
(Oppel), T.pugilis (N eum.) and Streblites tenuilobatus (O p p e 1); the last one being frequently
found within this zone. The occurrence of Ataxioceratinae, beside Taramelliceratinae and Aspidocera-
tinae, is the most important event in the Hypselocyclum Zone. The Ataxioceratinae are represented by :
Atazioceras ( Parataxioceras) lothari (Oppel), A. (Alawvioceras) polyplocum (Reinecke),
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16 OVIDIU DRAGASTAN

beside Aspidoceras ( Physodoceras) altenense (’O v'b.) and 4. (Ph.) circumspinosum (Quenst.)
(P1. XCVII).

Actaconina ovalis Z it tel, Plewrotomaria (Leptomaria) phacoides Zittel, Laevaptychus
( Latuslaevaptyehus ) longus (Me yevr), Hibolites semisulcatus (M inster), Rhabdocidaris cylin-
drica Quenst,, Hybodus striatulus Hastings and Hybodus sp. are found beside the
ammonite fauna.

¢) Uhlandi Zone develops on a thickness from 2 to 3 m only in the middle horizon closing
the Lower Kimmeridgian in this region. This zone is made up of fine calcarenites with gritty-clay
schist intercalations, and presents some intraformational reworked elements towards the upper
part of the zone,

Here, the ammonite association is dominated by : Aspidoceras (Ovthaspidoceras Juhlandi
(Oppel), Dbeside Katroliceras (Katroliceras) acer (N eum.), K. (Torquatisphinctes) plebejum
(Neum.), Nebrodites (Mesosimoceras) herbichi (Hauer), N. (Nebrodites) teres (N eum.).
Taramelliceras mikoi (Herbich), Simocosmoceras nitidulum (N ewm.), *Perisphinctes” haeterus
(Herbieh), Atawioceras (Ataxioceras) faseiferum (N eum.), Caliphylloceras Lochi (Oppel)
and C. manfredi (O p pel) are added to this fauna, but they are less important (P1. XCVII).

Now, the most important event in this zone is the predominant occurrence of Orthaspido-
ceras whlandi (O p p e 1), beside the species belonging to the Katroliceras and Nebrodites genera,

We also mention, beside ammonites, Cuspidaria lorioli (N e um.), Laevaptychus latus (P a r-
kinson) and Paraisurus sp. (PL. XCVII) as new appearances in comparison with the pre-
vious zone,

UPPER KIMMERIDGIAN

This substage develops leading in the middle horizon, being formed by grey-greenish calca-
renite with pelitoidal sandstone intercalations. Within this interval there were distinguished :
d) Aspidoceras acanthicum Zone ; e) Hybonoticeras beckeri Zone,

d) Acanthicum Zone has a thickness of 3 m and begins with fine calearenites, calcilutites
with pelitoidal sandstone intercalations with tubular or nodular borings due to the mud-eater orga-
nisms associated with lenses or coal traces in places (Pl. XCVTII).

The ammonite association is dominated by the Aspidoceratidae t';.t-n'lily represented by :
Aspidoceras (Physodoceras ) contemporaneum (Farvve), A. (Ph.) liparum (Oppel), A. (4.)
longispinum (S ow.), A. (Ph.) eyclotum (Oppel), A, bathori Herhich and A. (Pseudowaage-
nia) haynaldi (I exbieh). -

The Phylloceratidae maintain their presence by : Sowerbyceras tortisulecatum (1’0 1 b.).
Nebredites (Nebrodites ) teres, Taramelliceras compsum (O p pel), Glochiceras fialar (O ppel) and
Sutneria ewmela (A’Orb.) are rarely encountered.

Astarte minima P hill.,, Modiola lorioli Zittel, Tellina tenwistriata M iinster, Pleuro-
tomaria (Leptomaria ) carpathica Z it tel, Tylostoma sp., Ceriopora ramosa Gherasim., Lamella-
ptychus beyrichi (O p p el), Holectypus sp. and Paraisurus sp. were found at various levels of the
zone (Pl. XCVIII).

The occurrence of plant debris represented by : Palacocyparis cf. elegans of the family Cupres-
saceae at the upper part of the zone constitutes a characteristic feature of this zone. The presence
of these plants, beside a typical marine fauna, implies an important transport of material followed
by a rapid burial. This fact permitted the preserving of these plant debris which probably represented
the genetic source of the traces and coal lenses in certain moments of basin oscillations.

e) Beckeri Zone is placed at the upper part of the middle horizon on a thickness of about
3 m. The Kimmeridgian stage ends with this zone. Lithologically, this zone is made up of
grey-greenish pelitoidal sandstones which have some coal traces.

The ammonite assemblage is poorer than in the previous zones being found at various
levels : Hybonoticeras pressulum (N e um.), H. vevestoicum (H er bich), Sowerbyceras tortisulcatum
(@O v b.), Lytoceras cf. quadrisuleatum ('O 1 b.), Glochiceras tenwifalcatum (N e wm.), Hemihaplo-
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UPPER JURASSIC AND LOWER CRETACEQUS MICROFACIES 1?

ceras schwageri (N eum.) and Virgalazioceras sp. (Pl. XCVII), Beside ammonite association, the
evolution of pelecypods (Astarte, Modiola, Tellina), gastropods (Pleurotomaria ) and aptychus
(Laevaptychus, Lamellaptychus) appears less spectacular, with weak frequences outline in this zone.

The new occurrences in the Beckeri Zone are due to the following species : Glossothyris
bouei (Zeuschner), Lamellaptychus lamellosus (Parkin.) and Belemnites beneckei N e u m.,
the last species is very frequent only at this interval.

It is also inferesting to notice the appearance of some species with “Tithonian” affinities,
fact which announces earlier the debut of the immediately overlying stage. One of these species is
Pygope janitor (Pictet), which oceurs at the upper part of the zone, without showing the predo-
minant development which is found at the lower part of the Tithonian.

The Kimmeridgian/Tithonian boundary is a biostratigraphic one placed at the upper part
of the middle horizon, between Hybonoticeras beckeri and Glochiceras lithographicum zones (P1. XOVII).

Sedimentologically, no change is noticed at the level of this boundary, the sedimentation
going on slowly, without important disturbances, but with changes in the sedimentation rate and
time, fact which is indicated by the large thickness exceeding 1 m of the pelitoidal sandstones.

From the bathymetric viewpoint, taking into account the association with P erisphinctidae
beside Oppelidae, Phylloceratidae and Aspidoceratidae for the Lower Kimmeridgian, the depth of
the red, nodular limestones built up at 150 —200 m, while in the Upper Kimmeridgian, the Aspido-
ceratidae prevailing in contrast with Perisphinctidae; this fact is revealed by a decrease of the
depth basin at 100 m, which goes on in a gradual decrease in the Tithonian, too.

TITHONIAN

The Tithonian is included within the “Acanthicum Beds” complex sensu Neumayr 1873
and builds up the whoele mass of Stramberg Limestones sensu Herbich 1878, The total thickness
of the Tithonian limestones varies from 200 to 300 m.

LOWER TITHONIAN

This substage begins at the upper part of the middle horizon developed on a thickness of
4—5 m, the rest belonging to the upper horizon on a thickness of 9—10 m; both horizons being
enclosed within the “Aeanthicim Beds”.

In the middle horizon one could distinguish : f) Glochiceras lithographicum Zone ; g) Lithaco-
ceras ulmense Zone,

f) Lithographicuwm Zone is not so much developed, having a thickness of 1—2 m, lithologically
dominated by pelitoidal sandstones. The fauna of this zone is represented by Glochiceras lithographicum
(Oppel), Pygope janitor (Pictet), Glossothyris bowei (Zeuschner) and Lamellaptychus
lamellosus (Parkin.) (Pl XCVII),

From the biostratigraphic point of view, the Lithographicum Zone is extremely important,
because it represents the index-zone with which the Tithonian stage begins in this region (Fig. 6).

g) Ulmense Zone presents similar lithologic characters, the only difference is given by the
presence of Lithacoceras ulmense (O p p el) and L. geron (Z it tel) beside Pygope janitor (Picte t)
which have an important maximum of frequency at the level of the zone, which may become a
characteristic biostratigraphic index fossil of this region (Fig. 6).

The horizon of pelitoidal sandstones with sandy-clayey schist intercalations (upper) is
developed in continuation of sedimentation, This horizon represents a passing term to the following
Stramberg Limestone complex sensy Herbich (1878).

Lithologically, it is dominated by grey-greenish and bluish sandy-clayey schists with tubular
perforations impregnated in iron oxides. At the upper part of the horizon, one can see a hard-
ground, disposed nearby the calcareous Stramberg complex. This detrital sequence seemed to be
violently emplaced it representing the moment when the sedimentary basin underwent an uplift
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without exondation, fact which marked the beginning of a new phase made up of calcareous sedi-
mentary deposits.

Tauna of the upper horizon is rather poor being represented by Pygope janitor (Pictet),
Ceriopora ramosa Gheragimoyv, Cidaris lineata Cotteau and Paraisurus sp.

Upper Jurassic chronostratigraphical subdivisions

Substage ‘
Stage Characteristic Fauna from Bicaz Valley

Series) East Carpathians

Lithological
complex

freria staszycii
Alygmals corgattica
Nerinea hoheneggers
Nerinea zewschners
Actinastromaria zonala
Spongiomerpha asiztica
Jubutiella sp.
Farastramatapora sp.
Nermez of nodesa
Adriatells pojak/

s Ostrea sp.

Gifarss sp. .
Thecosmulia  trichotoma
Bankre striala

AN
upper

TITHON
Strambery Limestone
(HERBICH, 1878)

Chigmys sublextorivs
Cidarss nabils
Cladororgpsis mirabits
Sphoerodys gigas
Hetocoema sp.
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low er

Halocerss chmalvm
it facoceras pastulmensts

R L I ] N . S e g | Fucooe
Llochiceras Iithagraphicum jgﬁféf
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Aspidoceras ecanlineum.

(vEuMAYR, 1873)

KIMMERIDGIAN
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=
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B
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=
S
o
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Q
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3

 Acantticom” Beds

Sutneria plalynota

0 X FORDIAN

Fig. 6. — Upper Jurassic characleristic fauna from Bicaz Valley Region (Iiast Carpathians).

The complex of Stramberg Limestones is disposed in continuity of sedimentation upon the
upper horizon of ‘“Aeanthicum Beds”. The Lower Tithonian is developed 50 —60m in the limestone
complex. The passing from the upper horizon to the limestone complex is done by a detrital sequence
with intraformational boulders, followed by bisequence formed by pelitoidal sandstones and coarse
calearenites or fine grey-greenish calearenites (Pl XCIX).
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It follows a rhythmical sequence which presents calcirudites, fine calearenites and pelitoidal
sandstones recurrently and asymmetrically developed.

In the lower calcareous series, there are distinguished two biolithitic masses built up of
microoncoliths, hydrozoans, bryozoans and dasycladaceae. Fauna of this interval is represented
by Cladocoropsis mirabilis F e1ix, Heliocoenia sp., Cidaris nobilis Go1df. and Chlamys subtewto-
rius (Miinster), if we refer to the Ghileog massif, and in the Suhardu Mic massif : Protetragonites
sp., Cladocoropsis mirabilis ¥ e 11 x and Sphaerodus gigas A g a s s iz associations mostly developed
during Lower Tithonian. In the Cupas massif, an association made up of Haploceras elimatum
(Oppel), Lithacoceras postulmensis (Bla s chke), Oppelia strambergensis Blaseckhe, Lytoceras
sp. and Hibolites semisulealus has been found in the coarse calcarenites, of a reddish-yellowish
to brown colour, which corresponds to the Subplanites contiguus Zone or to the upper part of the Lower
Tithonian (see Patrulins et al. 1970). In the Figetul Ciucului massif, in a calecareous series
there were found Cladocoropsis mirabilis ¥ e1ix, mostly at the lower part, Cryptoplocus zitteli
(Goldt), Dipltyxis bidentatus (Gemmeralo) and Pileolus sp. at the middle part and Helio-
coenia (Decaheliocoenia) cf. variabilis Etallon, Spongiomorphe sp. at the upper part.

UPPER TITHONIAN

In the Ghilcog massif, the Upper Tithonian begins with a highly developed Stromatolitic
level, which points to a new change in the evolution of the sedimantary basin and implicitly of
the line shore deposition. Fine and coarse reddish ecalcarenites with intraformational reworked ele-
ments are disposed upon this algal-level. Two reef complexes are distinguished within this upper
calcareous series ; a lower complex of about 20 m thick built up of “microoneoliths”, Serpulides,
Hydrozoans, Hexacorals, Bryozoans, Algae and Gastropods represented by Thecosmilia trichotoma
(Goldt.), Cidaris sp., Ostrea sp., Heliocoenia sp., Adriatelia poljaki M ilan and Nerines cf. nodosa
Goldf. and the second upper reef complex developed on a thickness of 30 m built up of the same
fauna and microflora elements. The fauna of this complex is made up mostly of Hydrozoans: Aeti-
nostromaria sp., Parastromatopora sp., Cladocoropsis mirabilis T e 1ix, Tubuliella sp., Spongiomorpha
asiatica Yabe and Sugiyama and Actinostromaria zonala Turnsek. The series of Upper
Tithonian deposits ends with grey-reddish calcilutites with some reworked elements. Bisequences
built up of coarse and fine calcarenites are found nearby the boundary of the Cretaceous deposits
(P1. XCIX).

A lenticular biostromite built up of Algae and Nerineas occurs at the terminal part of the
Tithonian stage. On the western slope of the Ghileog massif, it is found a biostromite made up
of Nerineas namely : Nevinea silesiaca Zittel, N. hoheneggeri Peters, N. zeuschneri Peters,
Ptygmatis carpathica Zeuwschner, Itieria staszyeii Zeuschner, Tylostoma sp.; and on the
eastern slope another biostromite made up of Nevinea silesiaca Zittel, N. hoheneggeri Peters,
N. zeuschneri Peters, N, lorioli Zittel and Adriatella poljaki Milan has been found.

The Upper Tithonian presents a great thickness varying between 150 —180 m.

As the Tithonian stage is very interesting from the organic frame-builder biotops, we tried
to interpret and reconstitute the reef environment from this time interval. The reconstitution was
carried out in the central part of the sedimentary basin, that is the Figetul Cincului massif which
presents certain characters that can be generalized and extended to other massifs,

By the types of frame-builders the sedimentation took place on almost flat substratum formed
by small basins to a sedimentary deposition between 0—30 m depth (Fig. 7, 8).

The zones made up of “micro-oncoliths”, Hydrozoans, Bryozoans and Serpulides constituted
the up-talus which were flanked by oolitic masses disposed mostly in the main zone of the ree
domain,

Calcareous breccias arve rather frequently met in the outer zones (the extra-reef domain).
Bastwards, the sedimentary basins present more than 30 m depth with a predominantly caleilutitic
sedimantation and the development of open-sea plankton represented by Calpionellids.
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