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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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UPPER JURASSIC AND LOWER CRETACEQUS MICROFAQIES 15

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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UPPER JURASSIC AND LOWER CRETACEQOUS MICROFAQIES 21

As a coneclusion, the Tithonian is made up of a reef calcareous formation with biolithites
due to the frame-builders which are to be found mostly at the upper part of the stage. Due to
the builder character of the organisms, mainly dominated by hydrozoans and algae beside rare
hexacorals, the Tithonian can be included in the Carpathian-type facies.

Sedimentologically, by the percentage study of the Tithonian faunas one may notice a
gradual change of the sedimentary conditions, that is a decrease of water depth and setting up
of organogenous facies. TFollowing the percentage ratio of the organism groups which form the
Tithonian association of the Ghilcos massif, one may notice that in the Lower Tithonian the Ben-
thonic fauna becomes more significant as compared to that found in the Kimmeridgian., A share
of only 359, of the ammonites (the Perisphinctidae family 339%,) is observed, while 659, is left
to the Benthonic fauna made up of Hydrozoans, Brachiopods and Echinoderms; a tendency of
passing towards the reef facies of the Stramberg type being marked. This facies is typically repre-
sented in the Upper Tithonian when the faunas arve mostly Benthonic ones, being represented by
Hydrozoans and Gastropods (609%) followed, in equal shares, by Antozoans and Bryozoans (309%,).

The comparative study of the mentioned associations points out a change of the bathy-
metric conditions from a depth of about 40—70 m during the Lower Tithonian to a depth of
10—30 m during the Upper Tithonian fact demonstrated by the total lack of ammonites and
great participation of Hydrozoans, Gastropods (Nerineaceae) and Algae (Dasycladaceae and
Codiaceae) as shallow water indicatory organisms.

NEOCOMIAN

The Neocomian is present in all the mentioned massifs. Its thickness varies from 150 to
180 m being disposed in continuity of sedimentation over the Tithonian limestones.

BERRIASIAN

The Berriasian begins with coarse and fine reddish-yellowish calcarenites, followed by cal
cirudites, fine and coarse calcarenites and grey-reddish caleilutites.

The series of the Berriasian caleareous deposits ends with grey-greenish or whitish caleilutites.
Within the Berriasian three levels with intraformational reworked material are distinguished, the
last one being located nearby the Valanginian boundary (P1. C).

The Berriasian stage is present on the whole by the identification of Calpionella and Cal-
pionellopsis  zones. Calpionellopsis Zone is encompassed mostly to the upper part of the stage.
Southward the Ghilcos massif, C. Grasu points out in the Highimagul Negru massif, beside
the microfauna, well-stratified grey marly-limestones, sometimes sublithographic ones with Berria-
sella cf. privasensis (Pictet) and Neocomites neocomiensis ('O rb.), beside Calpionella alpina
Lorenz and C. elliptica Ca disch, assemblage which, according to the author, ascertains the
Upper Berriasian-Valanginian age. However, according to G. le Hégara t in his paper on the
Upper Tithonian and the Berriasian from Ardéche and Hérault, Berriasella privasensis
(Pictet) is a Subzone-index species which points to the Middle Berriasian, being disposed under
Dalmasiceras dalmasi Subzone. This subzone mostly corresponds to the C Zone separated by
Remane, in which Calpionella elliptica Ca disch dominates beside Tintinnopsella carpathica
(Murgeanu and Filipescu).

) On the other hand, Neocomites neocomiensis ('O rb.) is a typically widespread species for
the Valanginian stage and it would correspond to the Dy Subzone with Lorenziella hungarica sensu
Remane, with which the Valanginian begins.

Thus, the Berriasian from the Ghilcog-Highimag Region is complete being represented by
all its substages, namely : Lower and Middle Berriasian with the Calpionella Zone (Calpionella alpina,
0. elliptica, Crassicollaria parvula and Tintinnopsella carpathica) and the Upper Berriasian with
the Calpionellopsis Zone (pro parte), Calpionellopsis oblonga, C. simplexw, Tintinnopsella carpathica
and T. longa.
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The Jurassic and Cretaceous boundary in this case can be placed at the same time with
Tintinnopsella carpathica (Murgeanu and Filipescu) occurrence, a type with elliptic
oval habitus and a greater lorica which differs from the types found in the Tithonian with a small
lorica and an elliptic habitus, confused for a long time with species of the Crassicollaria
Remane genus,

In the Bicaz Valley Region, the Berriasian has a thickness of about 30—40 m.

VALANGINIAN-HAUTERIVIAN

The Valanginian-Hauterivian are treated together as the fauna, as well as microfauna
because of the common features, does not allow the separation of the two stages.

Thus, on the western slope of the Ghileos massif, the Valanginian-Hauterivian is built up
of coarse and fine calcarenites, calcilutites of a grey-whitish colour. At the lower part one may found
small algal biolithite built up mostly of Lithocodiwm. Also, one may notice a breccia level due to
a intraformational “slumping’ type which has brought many calcareous elements of the Valanginian
fauna (Pl. C).

The fauna found mostly at the lower part of the calcareous series is represented by Leviathania
leviathan (Pictet & Campiche), Ampullospira incerta Pcelince v, A. bullimoides (’Or b.)
and Trochonatica helvetica (Pictet & Campiche) assemblage pointing to the Lower Valangi-
nian age (Pl C). However, Leviathania leviathan was also found by €. Grasu in the Haghimagul
Negru massif.

On the eastern slope of the Ghilcog massif, there have been found the grey-greenish sublitho-
graphic calcilutites Isocardia meocomiensis (A gassiz), Pholadomya ci. scaphoices (A ggassiz),
Leviathania leviathan (Pictet & Campiche), Oernina pidaceti (Co quand) and Trochonatica
helvetica (Pictet & Campiche), assemblage which also indicates the Lower Valanginian age.
In the Subardu Mic massif, in reddish-yellowish calcilutites Cylindrobullina lata Pcelincev was
also found, a species of the Valanginian age. In the Valanginian there has been also found : Actinostro-
maria verticalis Schnorf, A, jeanneti Schnorf, Astroporina valanginiensis Schnori and
Varioparietes lamellosus Schnorf.

Microfacially, it seems that the Calpionellopsis Zone is widely developed during the Valan-
ginian stage of the Bicaz Valley region in comparison with the development of the same zone
from the Western Mediterranean Province.

Over the Calpionellopsis Zone, the Lorenziella Zone is disposed, the latter being, according
to our data, the partial equivalent of the Calpionellite Zone separated by Remamne and typical
of the Valanginian stage. However, it is not out of question for the Leviathania fauna to come
down to the Upper Berriasian and therefore to involve the Lower Valanginian too, according to
the miecrofacial data, as in the Leviathania limestones from the eastern slope of the Ghilcog massif
were found Calpionellopsis simplex (C olom), Calpionella elliptica Ca disch and “Calpionellites”
dadayi Knauer species which proliferated within the before mentioned interval,

' Towards the upper part of the calearcous series from the Ghilcoy massif, Cladocoropsis
eretacica Turnsek was found in reddish or reddish-yellowish calcilutites, species which points
to the Hauterivian age (Pl. C).

The total thickness of the Valanginian-Hauterivian is of 130—140 m.

Therefore, in the Bicaz Valley Region the Neocomian is represented by all stages, Berriasian,
Valanginian-Hauterivian. The Berriasian is entirely developed mostly in planktonic pelagic facies
with Berriasella and Calpionellids. Sometimes, at certain levels small algal reefs are to be found which
locally give a less pronounced reef character as compared to the planktonic facies which pre-
dominates.

However, at the Berriasian level there is a reef neritic facies represented by Dasyeladaceae
(Likanella campanensis, Clypeina? solkani, Redoiciciella sublilis) and TForaminiferae (Feurtillia
frequens, Anchispirocyclina lusitanica, Everticyclammina hensoni, Trocholina alpina, T. elongata)
which is rather well developed as aveal in all the studied massifs.
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The Valanginian-Hauterivian develops under two facies : pelagic with Neocomites NEOCOMIENSLS
and Calpionellids in the lower part, and a neritic-reef facies more developed during this time inter-
val, represented by Leviathania and Cladocoropsis cretacica. The neritic-reef facies is predominant
in the Bicaz Valley Region. However, within this facies, there are to be found some planktonic
phases represented by Calpionellids which, by their sporadic and weak presence, are not able to
indicate on the whole a typical pelagic facies, as in the evolution of the reef area there are some-
times encountered planktonic episods; Calpionellids being brought by streams in the respective
reef-zones. Thus, they cannot give a type facies character at least for the region of the present study.

URGONIAN (BARREMIAN-LOWER APTIAN)

The Urgonian caleareous deposits are disposed in continuity of sedimentation over the
Neocomian series.

In the Ghilcos massif the Urgonian is made up of grey and grey-whitish calecilutites and red-
yellowish or dark grey caleilutites (Pl CI).

The macrofauna of the Urgonian is dominated by Pachyodontae and by the Hydrozoans
namely : Requienia ammonia (G oldf.) and R. pellati (Paquier), Chaelelopsis erinita N e u-
mayr and Varioparieles sp., species that may be found during the Barremian, but its maximum
of frequency mostly at its upper part. Pachyodontae facies hag been already found in the Bicdjel
I and Biejel IT massifs, too. Although they are frequently found at certain levels, they do not build
up bioherms as it was believed till now.

The algal species which, made up mostly small biohermes with Codiaceae and encrusted algae,
have the role of frame-builders (Pl. CI).
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The total thickness of the Urgonian varies from 200 to 260 m. The Lower Aptian included
in the Urgonian deposits is made up of dark-grey calcilutites which at certain levels present mostly
algal biohermes, Within these caleilutites there were found : Toucasia carinata (Matheron),
“Chaetetopsis” rumanus (Simionesecu), Actinastraea pseudominima (Koby), Mesomorpha
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ornata M orychowa, Actinostromaria tenuis Schnorf, and Cladocoropsis ct. crelacica T ur n-
s e k and frequently Orbitolinides, the latter being typical for the eastern facies, the Bicdjel I and
Bicidjel II massifs, respectively (Fig. 9).

TECTONICS OF THE REGION

Structurally, the Bicaz Valley Region is part of the Crystalline-Mesozoic Zone of the Iast
Carpathians.

The first tectonic ideas regarding this zone were suggested by V. Uhlig in 1907 who dis-
tinguished within this sector two superposed nappes : the Bucovinian Nappe and the Transylvanian
one, the latter being the equivalent of the Subtatric nappes.

In contrast with the superposed theory of nappes, BE. Vadasz (1915),thenI. Atanasiu
(1919—1939), I. Biancild (1941),I. Preda and M. Pelin (1963,1965), I. Preda (1969),
bring arguments concerning the normal structure of the Mesozoic deposits from the Haghimag massif,
showing that this region has a scale-like structure, with western vergence.

Recently, M. Sé&ndulescu (1967—1970) has separated two series of deposits in the
Hiighimas Synecline which belong to the two different tectonic units : the Bucovinian Series which
corresponds to the Bucovinian Nappe and the Haghimag Series which corresponds to the Nappe
with the same name. o

The Bucovinian Nappe comprises the Triassie, Liassic, Dogger, Callovian-Oxfordian deposits,
the Lunca Beds (Kimmeridgian-Neocomian) and the Wildflysh Formation (Barremian-Albian)
(Pl. XCVI). Hy

The Highimas Nappe is made up of calcareous deposits of the Lower Kimmeridgian-Aptian
age. According to Sindulescu the emplacement of the nappe took place during the Albian.

In the Highimas Nappe as a result of the microfacial study the detailed structure of the
calcareous massifs was pointed out. Thus, the Ghileog, Suhardu Mic, Figetul Ciucului, Bicdjel I,
Cupag and Bie#ijel IT massifs present synelinal structures with one of the slopes being faulted (P1.
XCVI). The faults are longitudinal and transversal, the latter being of a greater amplitude. The leap
of the faults is 50 —200 m, their age being Ante-Cenomanian because the transgressive deposits on
the nappe (the Birnadu conglomerates) are not afected by the fractures encountered in the region
(P1. XCOVI).

MICROFACIAL ZONES CHARACTERISTIC OF THE UPPER JURASSIC AND LOWER CRETA-
CEOUS FROM THE BICAZ VALLEY REGION ¢ '

The Upper Jurassic and Lower Cretaceous characteristic microfacial zones from the Bicaz
Valley Basin (East Carpathians) have a standard distribution in the litho- and biofacial sequence from
the Ghilcos massif.

It is only in this massif that the deposits have a complete development, fact that allowed
its selection as a standard.

UPPER JURASSIC

The Upper Jurassic is represented by the Kimmeridgian and Tithonian stages.

The Kimmeridgian, as well as the Lower Tithonian part are included within the complex
of the “Acanthicum Beds”.

The evolution of the microfacial zones for the two stages takes place as follows :

a) The Kimmeridgian stage comprises : I. Protoglobigerinae Zone ; I1. Sacecocoma Zone.

% Microfacial zones characleristic of Lhe Upper Jurassic and Lower Crelaceous from lhe Bicaz Valley Region have
been eslablished according to the Straligraphie Nomenelalure Rules (preliminary Report on the Bioslratigraphie Units —
Montreal — Canada 1971), being presented in delails in the paper .. Les zones microfaciales et la limite Jurassique-Crélace
dans les Carpathes Orientales (Massil du Fléaghimas) et dans la Plate-forme Moessienne” in collaboralion with R, Mutiu
and C. Vinogradov, which will come oul in ithe volume regarding the  Jurassie-Cretacecus boundary as part of the
meeting held in Lyon 1973,
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b) The Tithonian stage has been divided in substages relying on icrofacial elements

Lower Tithonian comprises : 111. Paalzowella Zione ; IV. “ Pianella” pygmaea Zone ; V, Kurnu-
bia jurassica Zone.

Upper Tithonian comprises : VI. Bankia striata Zone ; VII. Clypeina jurassica Zone ; VIII,
Calpionella Zone (piro paite ),

DESCRIPTION OF THE KIMMERIDGIAN CHARACTERISTIC MICROFACIAL ZONES
I. Protoglobigerinac Zone

Protoglobigerinae Zone corresponds biostratigraphic to the Plalynota and Hypselocyclum
Ammonite Zones. This microfacial zone, developed on a thickuess of 9-—10 m, covers the lower
horizon with reddish nodular limestones and the lower part of the middle horizon — grey-
greenish limestones with pelitoidal sandstone intercalations (P1l. XCVIIL).

TFrom the textural viewpoint, the limestones from the lower part have a prevailing biopelmi-
critic character. These are followed by biomicrite. Towards the upper part of the zone the biopel-
nmiicritic character is found with undeveloped biopelsparitic intercalations. Numerous textures of
the ‘‘open space’ type are alsc found at the upper part of the zone, fact pointing to the existence
of an elevation of the sea-bottom, without exondation, after which sedimentation taking again its
character more or less changed.

This zone is dominated by Protoglobigerinae beside Saccocoma sp., Cadosina fusca
Wanner, Stomiosphaera minutissima (Colom), 8. colomi Durand-Delga, then the fora-
nminiferae Lenticuling (Lenticulina) subquadrata (Terquem), L. (L.)muensteri (Roemer),
Nodobacularia sp., the last are species mostly encountered to the upper part of the zone (Pl. XCVII),
Calcitized Radiolarians of the Spherellaria type are found at the terminal part of the zone.

Within the mentioned association, Protoglobigerinae are important as age index, which are
known with maximum of frequeney in the Oxfordian-Kimmeridgian inferval, sometimes even lower
in the Bathonian-Callovian, and rarely in the Tithonian stage. The plates of the planktonic Sacco-
coma crinoid which within the zone interval does not reach the maximum of frequency, beside Cadosina
fusea W anner and Stomiosphaera minutissima (Colom) presents a similar Protoglobigerinae
evolution.

TFrom the stratigraphie point of view, the Protoglobigerinae Zone remains a well defined zone
for the Bicaz Valley region being located at the base of the Liower Kimmeridgian. This zone covers
the interval of the Platynota and Hypseloeyclum Ammonite Zone being similar in evolution with the
Protoglobigerinae microfacies separated by Borza in the North Carpathians.

1I. Baceocoma Zone

Saccocoma Zone is developed only within the middle horizon represented by grey-greenish
calearenites with pelitoidal sandstones intercalations, This horizon corresponds to the Uhlland?,
Acanthicum and Beckeri Ammonite zones (Pl XCVII).

The thickness of the microfacial zone is of 8 —9 m. Texturally, this zones is represented by
biopelmicrite with rare intercalations of gritty-clayey schists towards the upper part are replaced
by Dbiopelsparite with pelitoidal sandstones intercalations.

The zone is completely dominated by the Saccocoma planktonie crinoid whaich at this level
presents maximum frequency. Beside this crinoid, Acicularia jurassica J ohnsomn, Globochaete
alpina Lombard, Eothriz alpina Tombard, Lenticulina (Lenticulina ) muensteri (R o emer),
L. (L.) subalata (R e uss) give a characteristic mark to this zone.

Among the benthonic foraminifera Paalzowella feifeli feifeli (P aalz o w) has an interesting
occurrence which presents at the interval a special frequency as compared to the other spe-
cies, (P1, XCVII).
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Trocholina conica (Schlumberger) also occurs at the upper part of the zone. Cadosina
fusca Wanner and Stomiosphaera colomi Duran d-D elga maintain their presence within
this zone beside Cadosina semiradiata W a nn e r, which appears and develops only within this zone.

It is noteworthy that as a whole the fauna association (macro and micro), Ammonites,
Pelecypods, Bryozoans, Corals beside Crinoids and Algae represents a mixture of planktonie,
benthonic and nectonic species; many of these organisms are broken, tornsioned, rolled or frac-
tioned. This fact points to a high energy transport due to some strong bottom currents followed by
o fast burial. This fact cannot be extended to the Protoglobigerinae zones wherein the deeply dominant
pelagic character of the fauna gives a distinet note to the evolution of the sedimentary basin.

Biostratigraphically, the zone is first well defined by the Saccocoma planktonie crinoid
beside the bethonie species Acicularia jurassica J o hnson and Paalzowella feifeli feifeli (P aa I-
z 0 w) which develop mostly in the Oxfordian-Kimmeridgian or Tithonian interval.

The Saccocoma Zone corresponds, regarding the age, (taking into account the ammonite
fauna) to the terminal part of the Lower Kimmeridgian and, as a whole, to the Upper Kimme-
ridgian (1. XCVII).

DESCRIPTION OF THE TITHONIAN CHARACTERISTIC MICROFACIAL ZONES

The Tithonian stage comprises the terminal part of the ‘““Acanthicum Beds™ as well as the
Stramberg calcareous complex sensu Herbich (1878).

LOWER TITHONIAN
1I1. Paalzowella Zone

Paalzowella Zone is disposed at the upper part of the ‘‘Acanthicum Beds”. The lowermost
part of the zones corresponds to the Lithographicum and Ulmense Ammonite zones, the rest of the
zone being outlined by the presence of Pygope janitor (Pictet), species which becomes predomi-
nant to the uppermost part of the complex.

The microfacial zone corresponds to the terminal part of the middle horizon and, as a whole,
to the upper horizon made up of pelitoidal sandstones with grey-greenish and yellowish gritty-clayey
schist intercalations. The thickness of the zone does not exceed 13 m.

If from the macrofaunistic viewpoint this interval is well defined only at the lowermost part,
microfaunistically, the zone is well characterized and individualized by the benthonic foraminiferal
abundance. The foraminiferal association is dominated by Involutinidae and Nodosariidae fawily,
beside species from Spirillinidae, Discorbidae and Textulariidae families which rarely appear.

The Paalzowella genus belonging to the Involutinidae family has a remarkable presence
beside Trocholina genus. Among the species and subspecies of the Paalzowella genus, Paalzowella
feifeli feifeli (Paalzow) and P. feifeli elevata Paalzow have a limited evolution at the
lower and middle part of the zone (Pl. XCVII).

Paalzowella feifeli seiboldi Lutze and Paalzowella sp. arve frequently found at the upper
part of the zone.

The frequency of the species belonging to the Trocholina genus is rather important, being
represented by Trocholing alpina (Leupold), 7. elongata (Leupold), T. solecensis Biel &
Pozarysk., and 7. cf, nodulosa BE. & I. Seibold. At the upper part of the zone one may
found Trocholina cf. delicatissima Kalantari and 7. cf. conica (Sechlumb.).

The species : Lenticulina (Lenticulina ) omphalovorticosa Farinacci, L. (L) cf. subalata
(Reuss), L. (L.) varians (Bornemann), L. (L.) quenstedti (Giimbel) beside Nodosaria
matabilis Ter quem, N. nitidana Brand and N. cf. dispar Franke (Pl. XCVII) belonging
to the Nodosariidae family were found especially at the midlle and upper part of the zone.

The species belonging to the Spirillinidae family are encompassed especially at the upper part
of the zone where Turrispirillina amoena D ain, Conicospirillina sp. and Spirillina kuebleri M ) a t 1.
ave found. Protopeneroplis striata W e ynsehenk, Gircanella jurassice Frémy&Dangeard
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and Cayeuria moldavica Frollo (Pl XCVII) algae were more rare found in pelitoidal sandstones
at the lower part of the zone.

It is noteworthy the presence of the Discorbidae especially at the terminal part of the “Aean-
thicum Beds”. We assigned the types met to the Discorbis genus which by morphology and strue-
ture is similar to the Discorbis ( Topaludiscorbis ) danubiensis N e a g u, met in Oxfordian-Kimmerid-
gian of the Central Dolrogea.

If as a whole the foraminiferae microfanna, found within the zone, is rather homogenous
being represented by benthonic species sometimes Globigering helveto-jurassica Ilaue s sler appears
very frequently at the midlle part of the zone. This species ix a planktonic one indicating open sea
recurrences due to the sea currents which favorised the mixture of the two microfauna types. In
ensemble the benthonic microfauna type remains the main association within the Paalzowella Zone,
The presented foraminiferae assemblage comprises numerous species rather strietly located within
the Upper Oxfordian-Lower Kimmeridgian interval, as there are the associations found in Jura,
South Germany, Poland, Donetz basin and the Central Dobrogea. Some genera as Paalzowella have
species encompassed especially at the lower part of the Malm, but which are sometimes found
at the upper part of the Kimmeridgian or even within the Tithonian. Trocholing genus with ditferent
species as well as a part of the Spirillinidae species are encompassed within the Oxfordian-Titho-
nian level.

The Paalzowella Zone is a characteristic zone for the Bicaz Valley Region disposed at the
lower part of the Tithonian. The presence of the Paalzowella, Trocholina, Spirillina and Conicospiril-
lina genera does not represent a strange thing, being well known the fact that the benthonie genera
and species can vehiculate within large intervals even within some stages.

IV, ,Pianella” pygmaca Zone

“Pianella” pygmaea Zone is disposed at the lower part of the Stramberg Limestones com-
plex sensu Herbich 1878, This zone is developed on a thickness of 30 m, it begins with biomierite
which along the rest of the zone are replaced by biopelsparite (Pl. XCIX), Af the middle part of
the zone siliceous nodules are frequently found, while at the upper part grade-beddings appear.

The fauna met at the lower part of the zone is represented only by Cladocoropsis mirabilis
IFelix hydrozoan.

Microfloristically, the distinctive note is given by the presence of algae : Clypeina parvula
Carozzi, “C. pervissime Dragastan, Hikorocodium fertilis En do, Cayeuwria moldavica
Frollo, Girvanella jurassica Frémy & Dangeard and Lithocodium sp., assemblage domi-
nated especially by “Pianella” pygmaea (Giimbel) (Pl. XCIX),

Among the foraminifera, the spezies of the Involutinidae and Spirillinidae family as 2'ro-
cholina alpina (Leupold), 7. conica (Sechlumberger) and 7. solecensis Biel. & Poza-
rysk, beside Spirilline tenuwissime Giumbel and Neuwfiloculing oolithice Mohler are
frequently found. “Mercierclla’ dacica Dragastan serpulide, coprolithes represented by [fla-
vreina salevensis (P are jas), Spongia debris and Cyclostomate bryozoans are found together with
Algae and Foraminifera, Different type of micro-oncolithes with some characteristic subtypes
are found very frequently within the whole zone. The micro-oncolithes are very important in
proving the changes and the fluctuation of the seashore line within the sedimentary basin. Thus
defined the “Pianella” pygmaea Zone is dominated by algae, widely spread only at the regional
scale within the Tithonian stage. The first appearence or datum level of the “ Pianella’ pygmaea
species permits the emplacement of the zone only in the lower Tithonian, thus the zone may be-
come characteristic of this interval.

V. Kurnubia jurassica Zone
Kwrnubia jurassica Zone is developed at the terminal part of the Lower Tithonian on a

thickness of 15 —20 m. The limestones are mostly biopelsparitic or biomicritic, especially at the midlle
and upper part of the zone (Pl. XCIX).
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The micropalentological association of the zone is dominated by Kurnubia jurassica (H e n-
son) beside Cylindroporella arabica Elliott “ Pianella” sp., Girvanella jurassica Frémy &
Dangeard, Acicularia elongata Carozzi, Lithocodium morikawai B n do which form the
characteristic elements of the association zone; the presence of the Conicospirillina basilensis
Mohler is rather rare. Different types of “micro-oncolithes” are frequently found within the
zone as well,

Kurnubia jurassica Zone by its evolution to the terminal part of the Lower Tithonian
especially characterized by COylindroporella arabica Blliott and Acicularia elongata Carozzi
algae, may become an important index-zone for the Tithonian stage, if it is redefined and comple-
ted with new elements.

UPPER TITHHONIAN

The Upper Tithonian has been separeted only by microfacial elements, litologically being
mostly caleareous.

V1. Bankia striata Zone

Bankia striate Zone represents the first zone with which the Upper Tithonian begins
in the Bicaz Valley Ragion. The thickness of the zone is of 70 m.

The zone starts with a Stromatolithic level, very important from stratigraphic and sedi-
mentologic point of view, which marks the beginning of a new sedimentary cycle (Pl. XCIX).

This level owed its existence to a phase of raising to the bottom of sedimentary basin,
which begun at the end of the Lower Tithonian. This uplift phase allowed to an algolithic facies
set up by a myxofitic nature; fixed to the substratum. The substratum morphology as well as
the existing ‘‘sea streams’” within the shore region, permitted the growing and the hemispheroids
fusion of the lateral link type (LLIH) separated by Logan, Rezak and Ginsburg.

The limestones have a predominant biopelsparitic or biopalmicritic texture. Towards the
upper part of the zone, oopelsparite arve found. They are characteristic of the beach-rock facies from
intercotidal zone, being the result of the change basin configuration, which underwent an uplift
at the Lower Tithonian end. The oopelsparites represent the first level met in the Tithonian deposits,
being developed on a thickness of 5—6 m.

Macrofauna of the zone is formed by : Thecosmilia trichotoma (G old f.), Ieliocoenia sp.,
Adriatella poljaki Milan, Nerinea cf. nodosa ('O xb.),. Ostrea sp. and Cidaris sp. especially
found at the lower part, while at the terminal part of the zone numerous hydrozoans are encoun-
tered namely : Cladocoropsis mirabilis Felix, Parastromatopora sp. and Actinostromaria  sp.
(Pl. XCIX).

The microfacial zone is characterized by Bankia striata (Car o zzi) an index-zone Tere-
dinide, which presents at this stage a maximum of frequency, beside the algal species : “Clypeina®
parvissima Dragastan, €. parvula Carozzi, Lithocodium morikawai I n d o, Pseudoepi-
mastopora jurassica B n d o, Boueina hochstetteri (T o ula), “ Pianella’ johmsont Dragastan,
Globochaete spinosa Dragastan, Cayeuria piae Frollo and C.anae Dragastan.

Also, the following foraminifera genera represented by Ammobaculites sp., Glomospirella
sp. and Acervuling sp. now appear, the last one being frequently found at the terminal part of
the zone. A permanent element of the Tithonian limestones is the presence of nwmerous ‘“miero-
oncolithe” types. Among these, the Spheroidal concentric type (SS—C) Lo gan et al. and the Ellip-
soidal type separated by Dragastan are frequently found within this zone. Bankia striata
Zone is an Upper Tithonian characteristic zone with a regional value as it was found not only
in the Carpathians but also in the Dinarids, Apennines, Cevennes and of the Lisbon surroundings
(Portugal). This zone is defined especially by algae which on the whole, have a wider cireculation
than the interval of Bankia siriate index species,
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VII. Clypeina jurassica Zone

Clypeina jurassica Zone develops on a thickness from to 70 to 75 m. At the lower and
midlle part of the zone algal-biolithite of bryozoans, serpulidae and sometimes hydrozoans and
hexacorals biolithite are found. The limestones are especially represented at the lower and middle
part of the zone by biopelsparites and biopelmicrites, while at the upper part the limestones are
biopelsparitic. It is noteworthy that both at the lower part, nearby the Bankia striate Zone boun-
dary, and at the upper part, nearby the Calpionella Zone boundary graded-beddings (Pl. XCIX)
are found.

The macrofauna is present only at the lower part of the series by : Spongiomorpha asia-
tica (Yabe & Sugiyama), Tubuliella sp. and frequent serpulides.

Beside Clypeina jurassica (Fa vre) index species, are found Pseudoepimastopora jurassica
Endo, “Pianella” johnsoni Dragastan, Acicularia elongala Carozzi, ATminuta (Ma s-
lov), Ortonela lemoineae D ragastan, Diversocallis n.sp., Nipponophycus ramosus Y abe &
Toyama, Thaumatoporella parvovesiculifera (Raineri) (PL XCIX.)

Micro-oncolithes of ellipsoidal type with nubecularioidal and colwmnoidel subtypes are very
numerous at this level zone. This primitive algal subtypes are sedimentologically very important.
The Schyzophytic algae grew within the seashore biotops under tidal influences from the intercoti-
dal to supercotidal zone. '

Beside the algae, Pseudocyclammina lituns (Y o Kk.), Ammobaculites sp., Nodophtalmi-
dium jurassicum (Carozzi), Spirillina sp., are found too; and more frequently at the upper
part of the zone Everticyclammina virguliana (K o e chlin) and Rectocyclammina chouberti I o t-
tinger, to which Favreina salevensis (Parejas) and Favreing sp. coprolithes added, the last
indicates for certain moments the instalation of a more or less developed lagunar episode.

Clypeina jurassica Zone is a well individualized index zone in the Upper Tithonian with
a widespread regional character found in all Carpathian chain.

VIII. Calpionella Zone (pro parte)

Calpionella Zone is placed at the terminal part of the Tithonian stage as well as at the
lower part of the Berriasian stage which points the beginning of the Cretaceous series in the region.

Calpionella Zone is developed within the Upper Tithonian on a thickness of 20—25 m
and on a thickness of 20—30 m within the Berriasian stage. The whole zone have a thickness of
30—40 m.

The lower part of the zone is represented by light grey caleilutites with a bicpelsparitic
texture which at the Berriasian boundary become calcarenitic and calcilutitic of red yellowish
spots with biopelmicritic texture and open cavity or bird eyes (PL XCIX, €). The series goes on with
caleirudite-calearenite-caleilutite sequences with reddish-grey intraformational reworked calciru-
dite, as in the upper part of the zone yellowish calcilutides are disposed.

The characteristic ascociation of this zone is given by Calpionellids : Calpionella alpina
Lorenz beside more rare Calpionella elliptica Cadisch, then Crassicollavia parvula Re -
mane and Tintinnopsella carpathica (Murgeanu & Filip escu) with small lorica and ellip-
tical habitus, species typically for the Upper Tithonian. Beside Calpionellids ““micro-oncolithe,
Pseudoepimastopora jurassica B n d o, Likanella sp. aff. bartheli Bernier and miliolidae are
found.

After the microfacial assemblage the Calpionella Zone comprises the Lower and Middle
Berriasian. In Beriassian Calpionella alpina still keeps its frequency, beside Crassicollaria parvula
Remane and Tintinnopsella carpathica (Murgeanu & Filipescu) which allows to trace
the Jurassic-Cretaceous boundary in the Bicaz Valley Region (East Carpathians). Tintinnopsella
carpathica (Murgeanu & Filipescu) presents an oval elliptic habitus and it is bigger than
the same species found in the Upper Tithonian.

The Middle Berriasian would correspond to the maximum of development reached by Cat-
pionella elliptica Cadisch, beside Tintinnopsella carphathica (Murgeanu & Filipescu),
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a type with elliptie-cylindrical habitus, and a great lorica from the Cretaceous time. The presence
of the Middle Berriasian has been demonstrated on the Ammonites basis : Berriasella cf. privasensis
(Pictet) found by C. Grasu in the Highimagul Negru in association with Calpionella alpina
Lorenz and C. elliptica Cadisch. At certain levels of the Beriassian in association with Cal-
pionellids there ave found : Bacinella irregularis R a d oiciec, Lithocodium aggregatum El1liott,
Bggerella sp., Feurtillia frequens Ma y nc, Favreina cuvillieri Br 6 nnim ann, Everticyclammina
virguliana (K oechlin), Rectocyclammina chouberti Hottinger and Oonicospivillina sp.
(P1. C).

Calpionella Zone permits by a percentage study of the Calpionellid species, the drawing
of the Jurassic-Cretaceous boundary in the Bicaz Valley Region, boundary which can be placed,
according to our data, at the first appearance of the Tintinnopsella carpathica (Murgeannu
&TF ilipesen) species, with an oval-elliptic habitus, and greater lorica typical for the Cretaceous
time.

JURASSIC-CRETACEOUS BOUNDARY IN THE BICAZ VALLEY REGION
(EAST CARPATHIANS)

The Jurassic-Cretaceous boundary in the Bicaz Valley Region presents some characteristic
local-feature, inherent to every region.

Tirstly, the lack of a rich Ammonits fauna within Tithonian-Berriasian interval and espe-
cially the facial character, inadequate to the development of these organisms do not permit a
stratigraphical horizontation in detail, Nevertheless the Uppermost Tithonian developed under a
reef or peri-reef facies without Ammonites but with rare Calpionelles, it presents some important
characters for the achievement of a biostratigraphic scale. The Berriasian and Valanginian stages
in this region are developed under two types facies, one with Leviathania is reefy or pery-reefy,
and another pelagic with Berriasella and Neocomites, but both of them with some shorter planktonic
Calpionellid phases,

So, at least at the Uppermost Tithonian the lack of the macrofauna may be supplied by
Calpionellids, which are present in both facies types within a certain interval and even in the Lower
Berriasian-Valanginian. In this way, Calpionelle assembleges are the major elements, common to
the Upper Tithonian-Lower Valanginian interval, indifferent {o the facies under which the macro-
fauna develops.

Besides Calpionellids, the Dasycladaceae and the Toraminifera of the Lituolidae family
have an almost similar importance but with a larger evolution interval in comparison with the
Calpionellid zones.

MICROFACIAL ZONES ON TIIE BASIS OF CALPIONELLID ASSOCIATIONS

Referring to the Calpionellid associations found in the Bicaz Valley Region, we must point
out from the beginning the reduced frequency of the Calpionellid species, in analogy with other
regions situated within the whole Carpathian chain. Besides these local characteristic features,
it was possible to set out a biostratigraphie scale which corresponds to the standard zones esta-
blished by Allemann, Catalano, Farés, and Remane (1971) for the West Mediter-
ranean Province.

The Upyper Tithonian-Lower Valanginian characteristic zones from the Bicaz Valley Re-
gion separated on the basis of the species succession of the Calpionelles are the following :

VIIL. Calpionelle Zone; IX. Calpionellopsis Zone; X. Lorenziella Zone.

As one can see, in comparison with the standard zones carried out by Allemann
et al. for the West Mediterranean Province, the lack of the Crassicolaria Zone in the Bicaz Valley
Region is noticed in the Upper Tithonian level. This zone, which in other regions as Rariu syn-
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cline (Aptychus beds), Highimas Syncline (Lunca beds) or Bucegi and Trascdu Syneline, is present
and well developed (Fig. 10).

The simple presence of the Crassicollaria parvula R e m an e species beside Tintinnopsella
remanei B or za, does not allow the identification of the zone. The former mostly proliferates within
the Calpionella Zone surpassed the Jurassic-Cretaceous boundary according to Remane (1971),

STAGE _riacTaGe UPPER TITHONIAN BERRIASIAN VALANGINIAN
Standard
Calgronellid . )
2008 6y frassicoell aria Calpionelta |Calpranellopsis |Calpronellites
Mermann, Catalano
fares and Remane
; |
Crassicoliarsa  parvids - = —i— —
Sequence i [
a0d (Amarens  apna ..._I— e S
distribution Calprondlla ellplics - - -
a._r" . Tintinmgpselly  carpalhics — ] [
Cajpronelids e :
" Tt uangpselia loages | SIS A
the Bicaz Valley Lafponalipasrs o0longd \ - ! -
(£ast Carpalhians) | Cofmneliopsis swmplex ———— - -
Lorenziells daces | - —-—— -
"Caimanelbtes " daday [ | -
o Coloineligs ? (almanells Caproneliapsis ) gﬁgﬁgﬁf;
&
S
5 Macrgporella  pralurion Macraporellz  embergen Sajpingoparelia
3
< é%y Anctyspirocycing  lusitenia Feurtilha  freguens
Giras Valley

Fig. 10, — Calpionellids Zones and equivalenl Zones from the Bicaz Valley Region (IZasl Carpathians).

the latter is encompassed at the lower and middle part of the Upper Tithonian within the Crassicol-
laria Zone. The separation of the zone is hard to be done as the Crassicollaria intermedia (D ur an d-
Delga) species has not been yet identified °.

VIII. Calpionella Zone

Calpionella Zone is placed at the upper part of the Tithonian and it is completely dominated
by Calpionella alpina L orenz beside C. elliptica Ca disch, Crassicollaria parvula Remane
and Tintinnopsella carpathica (M urgeanu & IFFilipescu) (Fig. 10)

The boundary between Tithonian and Berriasian must be traced within Calpionella Zione
at the same time with the occurence, beside the above mentioned assemblage, of the loricas with
oval-elliptical habitus, greater than Tintinnopsella carpathica. This type proliferates only nearby
the Jurassic-Cretaceous boundary, it representing an important evolutive event, may be a philo-
genetic one, which allows to draw the boundary, in the Bicaz Valley region (Bast Carpathians).

The Lower and Middle Berriasian is included within this zone, especially the lower one
and a part of the middle one. This interval is characterized by Calpionella alpinag Thoren z beside
Tintinnopsella carpathica (Murgeanu & Filipescu) more frequently, followed by Calpio-
nella elliptica C a dis ¢ h which presents some changes of frequency within this zone. For the Lower
and Middle Berriasian there are characteristic : Tintinnopsella carpathica (Murgeanu & Fili-
pescu) with large-sized lorica and oval-cylindrical habitus frequently found, beside Calpionella
elliptica Ca disch, which becomes more frequently to the upper part of the zone (IFig. 10).

5 Later on the Crassicollaria Zone was identified at lhe confluence between the Bicdjel and the Bicaz rivers.
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Berriasella ¢f. privasensis (Pictet) found by C. Grasu in the Highimasul Negru Mts,
as well as the presence of the Calpionella alpine Liorenz and C. elliptica Ca disch species are
other proofs in the favour of the Middle Berriasian in the region. At the same time Tintinnopsella
carpathice (Murgeanu & Filipescu) species, with large oval-cylindrical lorica, demostrates
the presence of the Lower Berriasian in the region, being known the fact that this type is characte-
ristic of the Cretaceous.

Thus, the evolutive line of the Tintinnopsella carpathica presents two important events.
The first is placed near the Jurassic-Cretaceous boundary and corresponds to the appearance of
the larger oval-elliptical lorieas, which in the oral zone presents between the proper lorica and collar
g conexion region, which has thinner walls than the rest of the lorica and which, in our oppi-
nion, may be considered as passing types from the Jurassic to the Cretaceous. These types with
the conexion zone thinner than the rest of the lorica may be used in the tracing the above
mentioned boundary.

The second event is represented by the first occurrence of the large-sized lorvicas with oval-
cylindrieal habitus,typical for the Lower and Middle Berriasian (pro pairte).

Thus defined, the Jurassie-Cretaceous houndary may be drown approximately in the Ghilcos,
Bicdjel T and Bicdjel IT massifs (Pl CII).

IX. Calpionellopsis Zone

Calpionellopsis Zone is a large zone dominated by Calpionellopsis oblonga (Cadisch)
beside a series of satellite types as : Calpionellopsis simplex (C o 1o m), Calpionella alpine Lioren z,
C.elliptica Cadisch, Tintinnopsella carpathica (Murgeanun & Filipescu) and Tintinnop-
sella longa (Colom) (Fig. 10).

Species characteristic to this zone are: Calpionellopsis oblonga (Ca disch), C. simplex
(Colom), Tintinnopselle carpathica (Murgeanu & Filipescu) and Tintinnopsella longa
(Colom) (Fig. 10),

Within this zone, the only species which dominates is Calpionellopsis oblonga (Ca d isch)
beside Tintinnopsella carpathica (Murgeanu & Filipeseu) with large eylindrical loviea,
while Calpionellopsis simplex (Colom) is more rare found and it seems that the first oecurrence
moment of this species corresponds to that of Calpionellopsis oblonga (Cadisch) (Fig. 10).

Calpionellopsis Zone mostly develops within Middle Berriasian-Lower Valanginian interval.
It was pointed out in the Ghileos, IFagetul Ciucului, Bicdjel T and Bicdjel IT massifs, sometimes
having a wider spread interval within the Valanginian stage than in the Berriasian (Pl C).

Regarding the Berriasian-Valanginian boundary in the Bicaz Valley Region, it would
take place at the same time with the first appearence of the “Calpionellites” dadayi K n aue v spe-
cies, beside Tintinnopsella carpathica (Murgeanun & Filipeseu) and 7. longa (Colom),
which complete the assemblage (Fig. 10).

X. Lorenziella Zone

Lorenziella Zone develops only in the Lower Valanginian interval marking one of the final
group evolution level, affer which the Calpionelles dissapear having no importance. Within this
zone there are found : Lorenziella dacica (Filipescu & Dragastan) then satellite species
ather rare which carry on their evolution started within the Calpionellopsis Zone ; Calpionellopsis
oblonga (Ca disch), Tintinnopsella carpathica Murgeanu&Filipesec u), 7. longa (Colom)
and “Calpionellites” dadayi Knauer (Fig. 10).

In the Bicaz Valley Region (East Carpathians) at this level the Calpionellites darderi (C o 1o m)
was not found. This is an index-zone species which in our oppinion may be partially replaced by
Lorenziella dacica (Filipescu & Dragastan), species which was found in Banat (Svinita
Zone), Crivina marls with Neocomites neocomiensis (°O r b.) specifies the Lower Valanginian age.
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UPPER TITHONIAN-LOWER VALANGINIAN MICROFACIAL ZONES SEPARATED ON THE BASIS OF SOME GENERA
FROM DASYCLADA(EAE FAMILY

Because the Calpionellid facies was sporadically found in the studied massifs, we tried to use,
for the Upper Tithonian-Lower Valanginian interval, a scale which has at its statement genera and
species of Dasycladacean family (Fig. 11).

Thus within the above mentioned interval there could be distinguished the following
zones : VIIL. Macroporella praturloni Zone; 1X. Macroporella embergeri Zone; X. Salpingoporella
annulata Zone.

UPPER TITHONIAN | BERRIASIAN | VALANGINIAN [STAeE

STANDARD

CRASSICOLLARIA | CALPIONELLA [CALPIONELLOPSIS [CALPIONELLITES |CALPIONELLID)

ZOMNE

DASYCLA—

MACROPORELLA PRATURLONI |MACROPORELLA EMBERGERI |SALPINGOPORELLA | oacese

ANCHISPIROCYCLINA LUSITANICA FEURTILLIA FREQUENS EHANS
FIRST MACROPORELLA AND ELT;ERN&CRF?GTEELH FIRST e
ANCHFSPFRDC.YCLl!NA FEURTILLIA SALPINGOPORELLA Evrr.w

Fig. 11. — Essay of the correlation of standard Calpionellid Zones (Upper Tithonian-Valanginian)
with the equivalent Zones of Dasycladaceae and Lituolidae.

VIII. Maecroporella praturloni Zone

Macroporella, praturloni Zone especially develops at the Uppermost Tithonian as well as
at the lower part of the Berriasian (Fig. 11). Although this zone has a wider interval within Titho-
nian and less in the Berriasian covering the interval of Crassicolaria and Calpionella (pro parte)
zones (Fig. 11).

The identification of this zone was imposed by the practical necessities for the defined
Jurassic-Crefaceous boundary by the species-algal abundance at the Upper Tithonian-Berriasian
interval. In the majority of the studied massifs, this zone has been defined on the basis of the
first moment occurrence of species, moment which permits the separation of the zone from the lower
zone with Clypeina jurassica (P1. CII).

The assemblege zomne is rather simple: the Torinosuella peneropliformis (Yabe & Han-
zawa), Pseudocyclammina lituus (Y o k.), Everticyclammina virguliana (K oechli n), Trocholina
alpina (Leupold) foraminiferae, beside rare Calpionellids represented by : Calpionella alpina
Lorenz and C. elliptica Cadisch, as well as Cayeumia moldavica Frollo (Pl XCOIX).

From this assemblage, the species with a rather delimited interval at the Jurassic-Cretaceous
level are : Torinosuella peneropliformis (Y abe & Hanza wa), Everticyclammina virguliana (K o e-
chlin), Rectocyclammina chouberti Ho ttinger, beside Likanella sp. (L. aff. bartheli Bernie 1),
Calpionella alpina Lorenz and O. elliptica Cadisch which specify with accuracy the age
of this zone. It is interesting to note that Everticyclammina virguliana (K oechli n) was found in
the Upper Tithonian from the Figetul Ciucului massif and in the Berriasian from the Bicéjel I
massifs in assemblage with Calpionella alpine and C. elliptica.

Macroporella praturloni Zone was found in the Ghilcog massifs (both slopes) as well as in
the Figetul Ciucului Massifs (Pl. CII). This zone has a wider evolution interval in comparison
with the Calpionellid zones and in the future it must have a stratigraphic value for the Jurassic-
Cretaceous boundary,

IX. Macroporella embergeri Zone

Macroporella embergeri Zone is also a zone with a wider evolution interval especially within
Berriasian and less in the Valanginian (Fig. 11). This zone would correspond to the Calpionella
Zone (pro parte) and on the whole to Calpionellopsis Zone.
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The lower boundary of the zone is given by the first oceurrence of the M acroporella embergeri
(Bouroullec & Deloffre) species while the upper boundary is marked by the appearance
of the Salpingoporella annulate Carozzi (Fig. 11). The zonal association is made up of the
algae : Heteroporella lemoinei Dra gastan, Actinoporella podolica (Alth), Radoiciciella subtilis
Dragastan, Likanella campanensis Azémma & Jafirezo, Clypeinal solkani Conrad
&Radoicic beside rare Calpionelids, Calpionellopsis oblonga (Cadisch), Tintinnopsella carpathica
(Murgeanu & Filipescu) and Feurtillia frequens Maynec (Pl C). The majority of the
algae found within this assemblage are characteristic of the Embergeri Zone, some of them having
wide evolution intervals, which although do not change the base content of the zone. The sporadic
pregence of the Calpionellids and especially of the Calpionellopsis oblonga (Cadisch) gpecies spe-
cifies the age of the Embergeri Zone (Pl C).

Embergeri Zone was found in the Ghilcos, Fégetul Ciucului and Cupas magsifs,

X. Salpingoporella annulata Zone

Salpingoporella annulata Zone is developed especially within the Valanginian stage. The
lower boundary is given by the first occurrence of the Salpingoporella annulata, and the upper boun-
dary by the total disappearance of the species (Fig. 11). The characteristic association of this zone
is made up of : Feurtillia frequens M a y n ¢, Trocholina elongata (Leup ol d), Salpingoporella radoi-
cicae (Praturlon), Heteroporellalemoine:s Dragastan, Likanella campanensis A zémm a &
Jaffrezo, Clypeina? solkani Conrad & Radoicic beside rare Calpionellids, Tintinnopsella
carpathica (Murgeanu & Filipescu) assemblage which mostly resembles that of the
previous zone.

Referring to the evolution of the Salpingoporella annulate Carozzi species we may say
that with the whole regional fluctuation which it recorded, being sometimes found in Oxfordian-
Kimmeridgian we think that this species has more Cretaceous than Jurassic affinities.

Annulata Zone was pointed in the Ghilcog, Fagetul Ciucului and Bicijel II massifs.

In conclusion we may say that the use of this biostratigraphic scale upon the Dasycladacean
zones basis for the Upper Tithonian-Valanginian interval is an attempt which may be extended to
other intervals. The zones defined on the Dasycladacean basis have larger temporal values as against
those found on the Calpionellid basis. The fact that these zones are founded on the benthonic species
does not mean that they can not be used in biostratigraphic zone correlations as their regional dis-
tribution, may be at least proved in case of the Macioporella praturloni or M. embergeri
Zones, species already met with in the Murcia region in Spain; the latter being mostly
found in the Neocomian (Berriasian-Valanginian) from the Aquitania Basin and Basse Provence
region (France). In case of the Salpingoporella annulata Zone, the Annulate species was found
especially in the Neocomian in most of the calcareous massifs of the Mediterranean domain.

UPPER TITHONIAN-VALANGINIAN MICROFACIAL ZONES ON SOME GENERA FROM THE LITUOLIDAE
FAMILY BASIS

In comparison with the Dasycladaceae scale algae, the zone scale separated on the basis
of some species of the Lituolidae family is very simple, being reduced within the Upper Tithonian-
Valanginian interval to the : VIIL. Anchispirocyclina lusitanica Zone ; IX. Feurtillia frequens Zone.

VIII. Anchispiroeyelina lusitanica Zone

Anehispirocyclina lusitanica Zone has a similar development to Macroporella praturloni Zone,
being disposed at the terminal part of the Tithonian stage as well as at the lower part of the
Berriasian (Fig. 11). Its lower boundary with Clypeina jurassica Zone is outlined by the first appea-
rence of the Anchispirocyclina lusitanica (E g ger). The upper boundary is marked by the pre-
dominant occurrence of the Feurtillia frequens species (Fig. 11).
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The zone association is made up of Bverticyclammma virguliana (K oechli n), E.irregularis
n. sp., K. aff, elegans Redmon d, Pseudocyclammina lituus (Y o k.),  Trocholina alpina (L e u-
pold), T. elongata (Leupold), the last species being frequently found at this level.Beside
foraminifera, there are also found the following algae : Macroporella praturlont Dragastan,
Clypeina? solkani Conrad & Radoici ¢, Likanella sp., L. aff, bartheli Bernie r, Radoici-
ciella subtilis Dragastan, Arabicodium Sp., Actinoporella? sp. (PL. Q).

Within this zone, there were rarely found Calpionella alpina Lorenz beside C. elliptica
Cadisch, species which outline the evolutive space interval of the zone.

The Awnchispirocyclina lusitanica Zone was found in the Subardul Mic and Cupas
massifs (Pl. CII).

The Jurassic-Cretaceous boundary is located in this case to the upper part of the zone,
without being able to state ‘“‘exactly” this boundary.

The Anchispirocyclina lusitanica Zione may have a wide regional character as it is known
that this species had been found within the Tithonian-Berriasian interval, in the Mediterranean region.
According to Ma y n e, it is a typical mesogean species which is found in the Green Cap Isles of
Cuba and TU.S.A.

IX. Feurtillia frequens Zone

Feurtillia frequens Zone is widely developed as compared to the zones previously described,
being mostly encompassed in the Cretaceous, at the Berriasian-Lower Valanginian level (Fig. 11).

The lower boundary is given by the occurrence of the Feurtillia Jrequens species, while the
upper boundary is given by its sporadic presence (Fig. 11). )

The zone association is made up of Macroporella embergeri Bouroullec & Deloff re,
rarely Salpingoporella annulata Carozz i, Heteroporella lemoinei Dragasta n, Clypeina?
solkani Conrad & Radoicic, Likanella atf. bartheli Bernier. Sometimes, as in the Bic-
jel I massif, rare specimens of Calpionellopsis oblonga (Cadisch) were found (PL C).

The Feurtillia frequens Zone was separated in the Suhardu Mic and Bicdjel massifs, being
a zone which proliferates mostly during the Lower COretaceous.

Therefore, the Jurassic-Cretaceous boundary is located within the Calpionella Zone and,
from case to case, within the Macroporella praturloni Zone or the Anchispirocyclina lusitanica Zone.

Considering the three groups of organisms, we notice that no group has such an evolution
as to allow the tracing of the Jurassic-Cretaceous boundary, the genera and species continuously
developing, without having some important changes near the boundary. In spite of all these consi-
derations, the Calpionellids remain an important group for the defining of the Jurassic-Cretaceous
boundary, in comparison with the values of the zones separated relying on the Dasycladaceae algae
or on the species of the Lituolidae family which have larger evolution intervals. The standard
zones established by Allemann et al. (1971) for the West Mediterranean Province may be
very well applied to the Eastern Provinces too. On the contrary, when the planktonic facies is spora-
dically developed, there may be used for zoning, benthonic organisms which live in a neritie,
perireef and reef environment and which allow the outline of the Jurassic-Cretaceous boundary,
when the Calpionellids being partially or totally lacking. However, it is obvious to exist some varia-
tions connected to the peculiarities of each sedimentary basin, but there exists a series of common
elements which make possible the correlation among zones disposed at long distances in provinces.

CRETACEOUS
The Lower Cretaceous is limited to the two calcareous series : the Neocomian (Berriasian-
Valanginian-Hauterivian) and the Barremian-Lower Aptian developed in Urgonian facies.
NEOCOMIAN

The Neocomian presents the following zones: VIIL. Calpionella Zone (pro parte) ;
IX. Calpionellopsis Zone; X. LorenziellajSalpingoporella Zone; XI. Ostracods Zone.

W/ ¥ Institutul Geologic al Romaniei

IGR



36 OVIDIU DRAGASTAN

VIIL Calpionella Zone (pro parte)

Calpionella Zone (pro parte) was treated entirely ab the Tithonian that is why we do not
describe it any more,

IX. Calpionellopsis Zone

Calpionellopsis Zone is located at the upper part of the Berriasian stage (probably the
middle part too) as well as the lower part of the Valanginian, The larger development during
the Lower Valanginian is a local peculiarity of this zone (Pl C).

This zone has a thickness of 40—50 m, of which 10—15 m belong to the Berriasian. The
series of deposits developed within this zone begins with coarse and fine calcarenites, then calci-
lutites with frequent intraformational reworked elements disposed nearby the Valanginian boun-
dary. In the lower part, these yellowish limestones become grey-whitish in the rest of the zone.
Texturally, limestones are biopelsparitic (PL C).

Within the Valanginian stage, the zone starts with coarse calecarenites and calcilutites with
micrites. It is interesting to notice that in the calecilutitic series we found a ‘“‘slumping” which
traing the micro and macrofauna from the lower part, sometimes forming brecciated calcareous
levels as well (P1. C).

The encountered fauna is disposed at the lower part of the zone and is represented by
Leviathania leviathan (Pictet & Campiche), Ampullospira bullimoides (’0Orb.) and A.
incerta Pcelinecev, assemblage which attest the Lower Valanginian age. The microfauna is
characterized by Calpionellopsis oblonga (Cadisch), C. simplex (Colom), Tintinnopsella car-
pathica (Murgeanu & Filipescu), T. longa (Colom) and rarely by Calpionella elliptica
Cadisch. Beside Calpionellids at certain levels there are the following algae and foraminiferae
: Lithophyllum? maslovi Dragastan, Macroporella embergeri Bouroullec & Deloffre,
Radoiciciella sublilis Dragastan, Clypeina? solkani Conrad & Radoicig, Likanella sp.
(L. aff. bartheli Bernier), Trocholina infragranulata Noth, T. elongata (Leupold),
Feurtillia frequens M ayne, Torinosuelle peneropliformis (Yabe & Hanzaw a) and Recto-
eyclammina aff. chouberti Hottinger (PL C). Favreina cuvillieri Broénn imann is also
found towards the lower part of the zone.

The above mentioned association points to the Middle (?)-Upper Berriassian-Lower Valan-
ginian age. The Calpionellopsis Zone was found in the Ghilcos, Biciijel I and Bicdjel II massifs.

X. Lorenzieil:/ alpingoporella annulata Zone

The Lorenziella/Salpingoporella Zone is a typical zone for the Valanginian. Lithologically,
it is constituted of calcilutites with some levels which presents intraformational reworked nature.
Texturally they are represented by biopelsparite, the bioopelsparite being added to them on consi-
derable thickness (5-lo m).

The limestones have grey-whitish, yellowish or reddish colours.

Within this zone, the Calpionellids are rarely being represented by Lorenziella dacica (Fili-
pescu & Dragastan), Tintinnopsella carpathica (Murgeanu & Filipescu), T. longa
(Colom) and “valpionellites” dadayi Knaucr (Fig. 10).

There are also found : Salpingoporella annulata Carozzi, Radoiciciella subtilis Dra -
g a st an, Salpingoporellaradoicicae (P raturlon), Clypeina? solkani Conrad& Radoiciec,
C. aff. pejovicae Radoicic, Likanella campanensis Azémma & Jaffrezo, Cayeuria anae
Dragastan, Lithocodium aggregatum E1liott, Lacrymorphus cataeneformis Radoicic,
Aeolissacus inconstans Radoiciec, beside the foraminiferae : Trocholina elongata (Leupold),
T. alpina (Leupold), Feurtillia frequens Maync and Pseudocyclammina aff. lituus (Y ok.)
(PL. C).
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As a whole the assemblage is characteristic of the Valanginian stage. The Lorenziella/Sal-
pingoporella Zone has a thickness of 40 m, the Lorenziella Zone being found only in the Ghilcog
massif.

XI. Ostracod Zone

Ostracod Zone is located at the upper part of the Neocomian series, having a thickness
between 50—60 m,

This zone is built up of calcilutites with frequent levels with reworked intraformational
elements (Pl. C).

Texturally, it presents three oopelmicritic levels with thicknesses to 5 m, while at the lower
part of the zone there are both oopelsparitic and oopelmicritic levels. The series of deposits ends
with biomicrits which frequently present ‘‘open cavity’’ nearby the Barremian boundary. Lime-
stones are reddish, sometimes with yellowish hues and finally being only yellowish.

Macrofauna was found at the middle part of the zone, being represented by Cladocoropsis
erelacica Turnsek, species met in the Hauterivian deposits from Jugoslavia.

Beside Ostracods, which give the dominant note to the zone, there frequently occur the
following algae : Lithocodium aggregatum E1liott, Cayeuwia kurdistanensis Elliott, C.
moldavica Frollo, C. piae Frollo, Ortonella lemoineae Dragastan, Actinoporella? sp.,
Clypeina? solkani Conrad&Radoiciec, Teutloporella sp., Clypeina aff. pejovicae Radoicic
and frequent stems of Charophyte. Generally, the microfloristic assemblage already has several
Barremian affinities. Beside algae, the foraminiferae are represented by Ammobaculites sp., Pseudo-
cyclammina sp. and Choffatella decipiens S chlumb. According to the proceedings of the Lower
Cretaceous Colloquium held in Lyon, the last species begins its evolution in the Hauterivian, fact
which is verified in the present case as well.

The Ostracod Zone is mostly developed within the Hauterivian stage having a typical
regressive character represented by brackish lagunar facies with Ostracods and Charophyta facies
which close the Neocomian cycle in this region. The assemblage of this zone mainly proliferates
within the Hauterivian-Barremian interval. The existence of this mixture of types allows the sepa-
ration of the zone and it announces the beginning of a new cycle of sedimentation corresponding
to the Barremian-Lower Aptian interval.

URGONIAN (BARREMIAN-LOWER APTIAN)

As regards the age, the Urgonian corresponds to the Barremian-Lower Aptian. Within
the Urgonian the following microfacial zones were separated : XII. Pseudocyclammina hedbergi
Zone ; XIII. Likanella? danilovae Zone; XIV. Atopochara Zone.

XII. Pseudoeyclammina hedbergi Zone

Pseudocyclammina hedbergi Zone develops in continuity of sedimentation over the Neo-
comian Ostracods Zone. The thickness of the zone varies between 80 —100 m. Lithologically, there
are found calcilutites with a biopelmicritic texture, then a biopelsparitic one and finally with a
biomicritic one (Pl. CI). '

The assemblage-zone is dominated by Pseudocyclammina hedbergi M a y n ¢, beside Actino-
porella aff. podolica (A1th), Lithocodium aggregatum Elliott, Arabicodium orientalis Dra -
gastan, Lacrymorphus barremianus Dragastan, “Dasycladacea’ laskarevi Radoicic,
and Cayeuxia piae Frollo (Pl CI).

Among foraminifera, a rather frequent presence of the Choffatella decipiens Schlumb.
species, beside numerous miliolidae and the microproblematic Aeolissacus sp., may be noticed.

The age of this zone is dated as Barremian by Pseudocyclammina hedbergi M a y nc,
Choffatella decipiens S chlumb., Lithocodium aggregatum (frequently) and ¢Dasycladacea” las-
karevi Radoiciec.
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XIII. Likanella? danilovae Zone

Likanella? danilovae Zone develops over the previous one, having a thickness of 70 —80 m.
Represented by calcilutites with a biopelmicritic, biomicritic and biopelsparitic texture with “open
cavity’, this zone is mainly characterized by algae, such as: Likanella? danilovae Radoicic
beside Cayeuwia fruticulosa Johnson, C. alanasiui Dragastan, Acicularia antiqua P ia,
“Dasycladacea” dalmatica Radoicic and “D.” laskarevi Radoiciec, the last being rarely
found within this zone (P1. CI).

The foraminiferae are represented by Choffatella decipiens Schlumb. and frequently
miliolids. By the entire association this zone belongs to the Upper Barremian.

XIV. Atopochara Zone

Atopochara Zone corresponds, as regards the age, to the Lower Aptian. Developed on a
thickness varying from 20 to 40 m, this zone is mainly represented by biopelmicrites with frequent
“open cavity”.

Within this zone it is also ‘““Dasycladacea” dalmatica Radoicic, beside numerous
gyrogonites and Charophyla stems which mainly belong to the Atopochara genus and then to
Acicularia antiqua P ia, Cayeuxia atanasiuvt Dragastan and ‘“Dasycladacea’ dalmatica
Radoicie (PL CI).

The Atopochara Zone represents a brackish lagunar episode with which the sedimentary
cycle of the Urgonian in the Bicaz Valley region ends.
SOME EQUIVALENT MI( ROFACIAL ZONES WITHIN THE BARREMIAN-LOWER APTIAN INTERVAL

In the Barremian stage, the Pseudocyclammina hedbergi and Likanella? danilovae zones
were separated in the Ghilcos massif. It is interesting to notice that there were observed zone

S |Stage N
go| ar Zones | Foraminifers Algae
! substage
|
1
5e Falseodsclyoconus ‘l wAamells”
== srabicus Algpochsra exifs
= - |
—=T I
=z L I
< _a_" I Fig. 12, — , Urgonian” equivalent Zones from the
— o Likanells 7 'l Salpingo - Bicaz Valley Region (East Carpathians),
z . 7 donilovae | Porels
c | melitae
S = - |
o} E S S B ": ______
x| 2 7 \ -
- £ b Sefpingape - | Safpingaoe -
= Psevdocyclomming relfly\ rells
hedbergr drerica | canpstiica
I
|

variations at a distance of 500 m from the type profile, within another section of the same massif
located a little northwards. Thus, the Salpingoporella dinarica Zone is the equivalent of the
Hedbergi Zone both having the following common species : ‘‘ Dasycladacea” laskarevi Radoiciec,
Lacrymorphus barremianus Dragastan, Choffatella decipiens Schlumb. and Aeolissacus
sp. (Fig. 12). One may also notice that within the Hedbergi Zone the Salpingoporella dinarica
Radoicic was found, fact proving the equivalence of the two zones. In the Figetul Ciucului
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massif, in the lower part of the Urgonian series, there was distinguished the Salpingoporella car-
pathica Zone which is the equivalent of the Dinarica and Hedbergi Zones due to the fact that some
elements common to all the zones were found within this zone (Fig. 12).

Likanella? danilovae Zone found in the Ghileos massif is the equivalent of the *’ Pianella”
melitae Zone. Both of them were found in the Biedjel I massif having the following common ele-
ments : “Dasycladacea” dalmatica Radoicic, Choffatella decipiens Schlumberger, Cayeu-
zia pise Frollo and C. moldavica Frollo. At the level of the Lower Aptian some equiva-
lences cannot be well outlined as the respective zone assemblages differs a lot.

REGIONAL MICROFACIAL CORRELATIONS WITH SPECIAL REFERENCES
TO ROMANIA

The outline of some general characteristic features at regional scale imposes a certain
degree of prudence because the microfacial variations at local scale are sometimes as important
as those related to regional scale. The regional microfacial correlations may be tried on large
sedimentation domains with a similar tectonic and geologic evolution.

For the Bicaz Valley Region (East Carpathians) the regional correlations are carried out
in comparison with some others developed sectors from the Alpine-Carpathian geosyncline.

These correlations may be achieved at the Upper Jurassic level with the Pieninen Klippen
Sector from the North Carpathians (Borza, 1969), with the High Tatra Sector (Lefeld,
1968) with the Central Apennines and Outer Dinarids (Farinacci and Radoicic, 1964)
with the Ceveni Mts.-southern part (Bernier, 1968), with the south-western part of the Aqui-
tania basin (Bouroulleec and Deloffre, 1970), with the Castellon province-Spain (Bo u -
roullee, Canérot and Déres, 1970) and with the limestone formations from the Lisbon
outskirts-Portugal (Ramalho, 1971).

PIENINEN KLIPPEN SECTOR

In the Pieninen Klippen Sector, there are distinguished, according to Borza (1969), in
the Upper dJurassic the following microfacies :

The * Protoglobigerinae’ microfacies which corresponds, in different studied units, to the
Bathonian-Oxfordian and Lower Kimmeridgian interval wherzin, beside Protoglobigerinae, there
are frequently found juvenile pelecypods debris. The microfacies corresponds to the Protoglobi-
gerinae Zone, separated in the Bicaz Valley Region (East Carpathians), which is placed upwards
in the Lower Kimmeridgian substage (Pl. CIII).

Further on, the Cadosina microfacies develops, according to B orza, in the Oxfordian-
Kimmeridgian interval. The above mentioned microfacies could not be distinguished in the Bicaz
Valley region although Cadosina and Stomiosphaera were found mostly at the Kimmeridgian-
Tithonian level. The ““Lombardia’ microfacies which corresponds, as regards the age, to the Kimme-
ridgian-Lower Tithonian and overlies the above mentioned microfacies. Together with ‘‘ Lombardia”,
there were found Globochaete alpina Liomb ard, Stomiosphaera moluccana W anner, Saccocoma
sp. and Aptychus. This microfacies partly corresponds to the Saccocoma Zone, found in the Upper
Kimmeridgian from the Bicaz Valley.

As regards the Tithonian stage, the zones separated by Borza have a favourable equi-
valent in the Bicaz Valley Ragion, only at the terminal part of the Jurassic, at the first time occur-
rence of the Calpionellid episode. In the Middle Tithonian from the Pieninen Klippan Sector, there
was distinguished the Chitinoidella microfacies followed, at the upper part of the Tithonian, by the
Crassicollaria microfacies which, as a matter of fact, were not found in the Bicaz Valley. There may
be made correlations between the two sectors at the Jurassic-Cretaceous level by the Calpionella
microfacies. -

However, the microfaunistic non-concordance at the Tithonian level is due to the different
facies from both sectors, namely in the Pieninen Klippen Zone, the Tithonian has a planktonic
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pelagic facies, while in the Bicaz Valley Region the same interval presents a predominant reef
facies, with planktoniec pelagic phases.

On the other hand, the Calpionella Zone is disposed at the final part of the Jurassic and
the beginning of the Cretaceous. This zone can be correlated with Calpionella microfacies from
Pieninen Klippen Zone but the only difference being that in the first region the Calpionella Zone
is more developed because it comprises the Tintinnopsella Zone as well. The Tintinnopsella micro-
facies was separated by Borza and, corresponds according to this author, to the Middle and
Upper Berriasian? interval, while in the Bicaz Valley Region the Calpionella Zone (which also
included Tintinnopsella Zone) correspond to the Middle Berriasian.

The Calpionellopsis microfacies has, according to Borza, an Upper Berriasian-Valan-
ginian age. The assemblage-zone is represented, at the upper part, by Calpionellopsis oblonga (C a -
disch), C. simplez (Colom), Tintinnopsella carpathica (Murgeanu & Filipescu),
T. longa (Colom) and Calpionellites darderi (Colom). In the Bicaz Valley Region the same
zone generally presents a similar assemblage, but without Calpionellites darderi (Colom), the
age of the zone being the Middle (pro parte)-Upper Berriasian-Lower Valanginian (Pl. CILI).

Further on in the Pieninen sector, the Valanginian-Hauterivian as well as the Barremian-
Albian present some assemblages with different biofacial characters, thus the fine rigurous correla-
tions cannot be carried out for this interval.

HIGH TATRA SECTOR

In the High Tatra Sector the correlations may be carried out for the Upper Tithonian-
Valanginian interval, the succession of the microfacies being similar to those of the Pieninen Klippen
Zone. The only difference is that the frequency of the Calpionellid species in the Tatra sector
is abundant.

For the Upper Tithonian-Berriasian interval, Lefeld presents the assemblage : Calpio-
nella alpina Lorenz, O. elliptica Cadisch, C.austriszca Kristan-Tollman n, Crassi-
collaria parvule Remane, C. massutiniana (Colom), C. intermedia (Durand-Del g a),
Calpionellites allemanni D oben, Tintinnopsella carpathica (Murgeanu & Filipese u),
T. longa (Colom) beside Patelloides juvavica Leischner, assemblage which corresponds
to the Crassicollaria and Calpionella sensu Remamne zones. In the Osobida region, Saccocoma
microfacies and Globochaete alpina Lombard are developed within the same interval (P1. CIII).

For the Valarginian, Lefeld presents the association : Tintinnopsella carpathica (Mur -
geanu & Filipescu), T. batalleri Colom, T. cadischiana Colom, T. longa (Colo m),
T. romanica Boller, T.oblonga Cadisch, Calpionellopsis simplez (Colom), beside frequent
aberrant Tintinnide Campbeliella milesi Radoicic and Danturelling zetica Radoiciec. The
above mentioned assemblage would correspond to the Tintinnopsella and Calpionellopsis sensu
Remane zones.

At the Hauterivian level no analogies can be done as in the High Tatra Sector a neritic
facies with echinoids is fcund, comparable with the facies from South of France, of the Spatangus
and Cidaride limestones.

The Barremian-Aptian is developed in the High Tatra under Urgonian facies being repre-
sented by : Orbitolina lenticularis (B1um.) and Salpingoporella cf. muehlbergii (Loren z). At the
same interval in the Bicaz Valley region scme comparisons can be done at the level of Salpingo-
porella dinarica and Palaeodictyoconus arabicus zones, which would partially correspond to the
Orbitolinidae facies fourd in the High Tatra (P1. CIII)

CENTRAL APENNINES AND OUTER DINARIDS

In the Central Apennines, Farinacci and Radoicic (1964) carried out a scale
for the Malm (Oxfordian-Kimmeridgian) in which they distinguished : Oladocoropsis mirabilis

Zone, beside which there are found : Kurnubia palastiniensis Hen s o n, K. wellingsi (Hen s on),
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Macroporella selli Crescenti and frequent Girvanella, while in the Outer Dinarids (Zeta-Skadar
Mts) Nerinea, Diceras beside Pseudocyclamina sp. and Conicospirillina basiliensis Mohler (PL CIII)
are found within the same interval zone.

In the Apennines (Lepini Mts) over the Mirabilis Zone the Clypeina jurassica and Bankia
striata zones put on, and in the Outer Dinarids (Zeta-Skadar Mts), Clypeina jurassica (pro parte)
and aberrant Tintinnidae Zones are found (P1. CIII).

In the Apennines, the zone would correspond to the Portlandian being represented by the
assemblage with : Clypeina jurassica (Favre), Bankia siriata (Carozzi), Pianella grudii
Radoicic, Favreina salevensis (Parejas), Kurnubia sp. and Girvanella, while in the Outer
Dinarids (Zeta-Skadar Mts) beside Clypeina jurassica (Favr e), Teutloporella obsoleta Carozzi,
Pianella grudii Radoicic, rare Kurnubia $p., Charophyta Ostracods, appear, assemblage
which points to the Upper Kimmeridgian-Portlandian age (Pl. CIII).

Microfacial zone correlation cannot be drawn from the Bicaz Valley Region only at Port-
landian level by the presence of Bankia and Clypeina jurassica Zone beside Kurnubia sp. and
Teutloporella obsoleta Carozzi appear. By type species assemblages more affinities are between
the Bicaz Valley Region and Outer Dinarids than the same assemblage zone found in the Central
Apennines. An important feature for Outer Dinarids is the presence of distinctive assemblage
made up of Clypeina jurassica (F a vre), aberrant Tintinnidae species, Salpingoporella annulata
Carozzi, Favreina salevensis (Pare)as), assemblage which points out the Infravalanginian
(Berriasian) and even Lower Valanginian age (Pl. CIII).

From this standpoint the zone succesion from the Central Apennines and Outer Dinarids
partially correspond only to the zones which are placed at the Jurassic-Cretaceous boundary from
the Bicaz Valley region.

Over the two mentioned zones from the Central Apennines and Dinarids, Salpingoporella
annulate Zone put on: Munieria baconica Deecke, Actinoporella podolica Alth, Triplo-
porella neocomiensis Radoicic and Cuneolina camposauri Sartoni & Crescent i, to
which at the upper part, Ostracods and Charophyta are added (Pl. CILI). The age of this zone
is Neocomian,

In exchange in the Bicaz Valley Region (East Carpathians) over the Calpionellopsis Zone,
the Lorenziella|Salpingoporella annulata Zones are disposed, and which are developed only in the
Valanginian. This zone corresponds by age to the Salpingoporella annulata Zone separated by Fari-
nacci and Radoicic in the Apennines and Dinarids. The common elements are rather
minor except Salpingoporella annulata Carozzi extremely frequent in all the regions. Munieria
baconica D eecke and Actinoporella podolica Alth. appear too. The following zone established
in Apennines and Dinarids is the Salpingoporella dinarica and Orbitolines zones (P1. CIII).

Within this zone, beside Salpingoporella dinarica Radoicic and Cuneolina the lateral
passings are observed at the brackish facies with Charophyta represented by : Clavator harrisi Pe ¢ k,
Atopochara trivolvis P eck and A. reticulata Sirna. At the upper part of the zone, Orbitolines
are found beside Bacinella irregularis Radoicic and frequent Miliolidae. The age of the zone
is Barremian to Albian. Salpingoporella dinarica Zone was found in the Bicaz Valley Region in
the Barremian beside Bacinella irregularis Radoicic and Lithocodium aggregatum B1liott
and Dasycladaceae. In this region the Orbitolines occur at the Lower Aptian with lateral passing
to the Aiopochara brackish facies, signaled out in the Apennines and Dinarids too (Pl. CIII).
Nevertheless, from the presented facts it is pointed out that these regions, by facies but more by
the microfacial zones, get some affinities with the distinguished zones from the Bicaz Region
(East Carpathians).

CEVENES Mts. SECTOR

Another interesting region is the Cevenola Province (the Serrane and Cagnasses Mts) in
which after Bernier’s data (1968) the following microfacies are distinguished at the Port-
landian stage :
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In the lower part, the Macroporella pygmaea limestones, with the assemblage made up of :
Nautiloculina oolithicea Mohler, Pseudocyclammina lituus (Y ok.), Conicospirillina basiliensis
Mohler, Cayeuxia piae Frollo, Acicularia sp., Uragiella sp. and Cladocoropsis mirabilis
Felix. This microfacies may be compared by assemblages and stratigraphic position to the
“Pianella’ pygmaea Zone established in the Bicaz Valley Region (Pl CIII).

The second microfacies is represented by the Vaginella striata limestones in which there
are found : Pseudocyclammina lituus (Y o k.), Nautiloculing oolithica Mohler, Trocholina
alpina (Leupold), T.elongata (Leupold), Cayeuwia piae Frollo, C. moldavica Frollo,
Clypeina jurassica (F avre), Salpingoporella annulata Carozzi, 8. appenninica Sartoni &
Crescenti, Arabicodium sp. This facies corresponds to the Bankia siriate Zone, separated
in the Bicaz Valley Region, by assemblage and position, but with the only difference that Sal-
pingoporella annulata Carozzi occurs in the Bicaz Valley region, upper at the Valanginian
level-stage (P1. CIII).

Kurnubia jurassica limestones follow, containing the Actinoporella podolica Alth and
Bacinella sp. algae. This microfacies is not well defined by the assemblages mentioned by Ber-
nier, in parallel with those ones found in the Bicaz Valley Region. At the upper part of the
Portlandian, Anchispirocyclina lusitanica limestones are found and with the assemblage made up
of : Trocholina alpina (Leupold), T. elongata (Leupold), Salpingoporella annulate Ca -
rozzi, Actinoporella podolica Alth and Munieria baconica D eecke (PL CIII). In the Bicaz
Valley Region, this zone was found at the terminal part of the calcareous series, being of Upper
Tithonian-Lower Berriasian age. The identification of this zone may be used in the Jurassic-Cre-
taceous boundary as their areal distribution is very large and make the possibility of correlations.

AQUITANIA BASIN (SOUTH-WEST PART)

In the south-west part of the Aquitania Basin according to Bouroullec’s and
Deloffre’s data (1970) the Malm starts with Protoglobigerinae Calcareous Lacqg Formation,
which contents an Ammonites fauna of Lower Oxfordian age and d'Hosta Marls of Upper Oxfordian
age. Beside Protoglobigerinae there are found : Labyrinthina mirabilis Weynschenk, Proto-
peneroplis striata (M ohler), Trocholina sp., microfilaments especially towards the lower part
and Cladocoropsis mirabilis Felix. By analogy with the Protoglobigerinae Zone met in the Bicaz
Valley Region, it is placed at the lower part of Acanthicum Beds, being the Lower Kimmeridgian
age. In the Aquitania basin, the Lower Kimmeridgian is represented by d’Ossun Dolospa-
rites and Micritic Lacqg Formation in which Pseudocyclammina jaccardi (S chrodt), Everticy-
clammina virguliana (K oechlin), Trocholina sp., Cladocoropsis mirabilis Felix are found.
The Upper Kimmeridgian-Portlandian corresponds to the Hountanette Dolomitic Formation in which
beside Gravesia gigas, there were found HEverticyclammina virguliana (Koechlin) and Haplo-
phragmivm suprajurassicum (Pl. CIII). '

In comparison with the zones distinguished in the Bicaz Region, one may notice the total
lack of the Saccocomidae and of many other zone species, but they have in common Everticyclam-
mina virguliona (Koechlin) found in the Bicaz Region in the Tithonian-Lower Berriasian
interval. In the Neocomian and Lower Barremian many other formations are distinguished at the
south-west part of the Aquitania Basin namely : The Ger Calcareous Formations in which there
were found Feurtillia frequens Mayne, Pseudocyclammina aff. lituus (Y o k.), Macroporella
embergeri Bouroullec & Deloffre, Actinoporella podolica Alth, Acicularia elongata
Carozzi, Cayeuwia piae Frollo and 0. Fkurdistanensis Elliott, assemblage which
points out to the Berriasian age. In the Sandstone and Clay Nay Formation (Berriasian-
Valanginian ?) there were found : Fewrtillia frequens Mayn ¢ rather rare, and Anchispirocyclina
lusitanica (K g ger) beside crustacean coprolithes.

In the Bicaz Valley Region the Amnchispirocyclina lusitanica Zone was encountered at the
Upper Tithonian-Lower Berriagian interval, fact which would mostly correspond to the position
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of this species from the Aquitania Basin (P1. CIII). In exchange in the Aquitania Basin the Macro-
porella embergeri Bouroullec & Deloffre and Fewrtillia frequens Mayne are found
only in the Berriasian, while the Valanginian-Hauterivian was tested here by Déres on the
Nannoconidae basis. In the Bicaz Region Macroporella embergeri and Feurtillia frequens are index
zone species, which have an evolutive Berriasian-Valanginian interval.

In the other stratigraphic units as: Hstibeite Griity Formation, Bstibeaux Charophyta
Calcareous Formations as well as in the Clermont Algal Caloareous Formation, it is found an assem-
blage made up of : Choffatella decipiens Schlumberge r, Permocalculus inopinatus B1liott,
Boueina hochstetteri (T oula), Cayeuwia piae Frollo, Pianella annulata (Carozzi), Mari-
nella lugeoni Pfender, Cuneolina hensoni Dalbie z, Palaeodictyoconus sp., ostracodes. These
three formations according to Bouroullec & Deloffre have Barremian age.

After the mentioned authors, the Neocomian was schematically divided into three stra-
tigraphic and sedimentologic units namely : N I which would correspond to the Berriasian, after
which a gap follows probably at the Valanginian-Hauterivian level, over which N II and N III
are disposed, both of them of Barremian age. Although within the last association of the Olermont
Formation, there is a series of species which can give some indications regarding the presence
of the Valanginian and even Hauterivian as: Pianella annulata which corresponds to the Salpin-
goporella annulata Zone from the Bicaz Valley Region as well as Choffatella decipiens which may be
in the Hauterivian or to the beginning of the Barremian. The Algal assemblage, Cuneolina

hensoni D albiez and Palacodictyoconus sp. plead in favour of the Barremian age if not even
Lower Aptian (P1. CIII).

Regarding the Bicaz Region correlations they may be done by the characteristic assem-

blages found in the South-West part of the Aquitania Basin. One may say that with all the varia
facial conditions there are common species which may be used at great distances correlations.

CASTELLON PROVINCE SECTOR (SPAIN)

In the Castellon Province, Bouroullec’s, Canérot’s and Déres’s studies
(1970) pointed out in the Upper Jurassic-Lower Cretaceous interval several lithozones, mostly
calcareous or marly ones, wherein there were found the following species very important as regards
the dating and correlation : Everticyclammina virguliana (K oechlin), Anchispirocyclina lusi-
tanica (E g g er), Pseudocyclammina lituus (Y o k.), Cayeuria piae Frollo, assemblage indicating
the Lower Kimmeridgian-Portlandian age.

The authors show that Anchispirocyclina lusitanica (B gger) is a species which marks
the passing from the Jurassic to the Cretaceous (Pl. CIII). As regards the position and the age
this fact corresponds to the Anchispirocyclina lusitanica Zone separated in the Bicaz Region (Hast
Carpathians).

Further on, in the Castellon Province, it is disposed the series of calcareous-marly deposits
of the Valanginian, where there may be found : Feurtillia frequens Mayn e, Pseudocyclammina
lituus (Y o k.), Actinoporella podolica A1th, Clypeina marteli Emberger, Macroporella em-
bergers Bouroullec & Deloffre, ostracods, and a bit earlier the appearance at this level
of Pianella dinarica (Radoicic). The above mentioned assemblage comprises numerous
elements which, in the Bicaz Region, represents index zone species, such as: Macroporella
embergeri and Feurtillia frequens mainly encompassed in the Berriasian-Valanginian interval (P1. CILI).
The above mentioned assemblage comprises numerous elements which, in the Bicaz Region, repre-
sents index-zone species, such as Macroporella embergeri and Feurtillia frequens, mainly encompassed
in the Berriasian-Valanginian interval (P1. CIII).

At the same time with the beginning of the Hauterivian, in the Castellon Province, a
biofacial change took place. It is represented by clayey limestones and marls with Toxaster beside
frequent Choffatella decipiens Schlumberger. The Upper Hauterivian dces not appear in
this region.
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The Barremian is represented by marly limestones wherein Choffatella decipiens Schlum -
berger, Permocaleulus sp., Pianella sp. and Boweina sp. were to be found. In the Bicaz Region,
as common element there has been found since the Hauterivian Choffatella decipiens, species also
found in the Barremian.

SURROUNDINGS OF THE LISBON SECTOR (PORTUGAL)

According to Ramalho’s data (1971) concerning the calcareous formations from the
Lisbon outskirts (Portugal), two regions are more interesting: Sintra, placed northwards, and
Arrabida, southwards.

In the Sintra Region, the Murches profile starts with the Upper Oxfordian S. Pedro lime-
stones, which are generally metamorphosed, followed by the Upper Oxfordian (?) — Middle Kim-
meridgian Ramalhao schists, wherein there were found Prethocoprolithus sp., Nodosariide and
spongia spicules.

The Middle Kimmeridgian-Portlandian is represented by schistous marly limestones with
Conicospirillina basiliensis M o h 1e v, Trocholina sp., Nodophtalmidium sp., Cyanophyceae and Stro-
matholitic structures.

Comparing this profile and the encountered assemblages with those of the Kimmeridgian
from the Bicaz Region (East Carpathians) one may notice the existence of some exactly opposite
assemblages which cannot be correlated at this level.

However, starting with the Portlandian, separated by Ramalho into two series —
Portlandian A and Portlandian B, which lithologically correspond to the Oncolithe and Nodular
limestones represented by : Pseudocyclammina lituus (Y o k.), Nautiloculina oolithicea Mobkler,
“Vaginella” striata Carozzi, Everticyclammina virguliana (Koechlin) beside Anchispiro-
cyclina lusitanica (Egger) and A. cf. maynei Hottinger, (the last species met at the upper
part of this series) and by the algal species Actinoporella podolica Alth and Salpingoporella
annulata Carozzi, there can be made partly comparable correlations between the Tithonian
of the Bicaz and Sintra regions by a lot of index-zone species common for these two regions.
In the same section — Murches — there were separated the Purbeckian and the Valanginian,
the latter represented by compact limestones and marly limestones, wherein one may found Feur-
tillia frequens M ay n ¢, Pseudocyclammina lituus (Y o k.), Anchispirocyclina lusitanica (E gger),
Trocholina gr. alpina-elongate and Salpingoporella annulata Carozzi, Ostracods and Charo-
phyta. As one can see, in this interval there are distinguished several species which have been
also found and which designate some index-zones in the Bicaz Region, such as : Anchispirocycling
lusitanica (Upper Tithonian-Lower Berriasian) which would correspond to the (Murches) Purbeckian
pro parte, Feurtillia frequens (Berriasian-Valanginian) which grosso modo corresponds to the Purbe-
ckian pro parte and to the Valanginian (P1. CIII).

There are also some differences as regards the Salpingoporella annulata Zone distinguished
in the Bicaz Region; while in the Sintra Region the same species has a large Upper Oxfordian-
Valanginian evolution interval in comparison with the Bicaz Region which has a Valanginian
interval (Pl. CIII). It is interesting to remark the fact that between the two regions there may
be made correlations by macrofauna at the Valanginian level, as in the western part of the Sintra
Region, in marly-limestones, there was found Leviathania leviathan (Pietet & Campiche),
species met at the same level in the Bicaz Region (East Carpathians) as well,

In the Arrabida Region, located southwards, the Upper Oxfordian is constituted by
cryptocerystalline limestones wherein Alveosepta jaccardi (Sehrodt), Ostracods and Charophyta
predominate, there follows the Upper Oxfordian-Kimmeridgian wherein Alveosepta jaccardi
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(8chrodt), Labyrinthina mirabilis Weynschenk, Cayeuzia piae Frollo and Salpingo-
porella annulata Carozzi predominate. The Kimmeridgian is made up of limestones with
Kurnubia palestiniensis (H en son), and towards the upper part “Vaginella” striala Carozzi,
Olypeina jurassica (Favre), and Everticyclammina virguliana (Koechlin). In comparison
with the Bicaz Region, some of the species quoted for the Kimmeridgian from the Arrabida Region
evoluate in the Carpathians especially during the Tithonian (Vaginella siriata, Clypeina jurassica
and Ewerticyclammina virguliana); moreover, they are also found in limestones which correspond
to the Portlandian age (Pl. CIII).

In the Arrabida Region, the Cretaceous is represented by coarse conglomerate sandstones
which can have the Purbeckian-Valanginian formation as an equivalent. Comparisons between
the two regions cannot be seen at this level.

CONCLUSIONS

As a conclusion, the regional microfacial correlations are useful if they are carried out on
similar geosyncline domaing, the Alpino-Carpathian domain in our case.

These correlations are also possible especially within the similar developed facies forma-
tions. The evolutive differences of disappearance and appearance of the microfacial zones are due
either to the proper conditions of the sedimentary basin or to the local ones.

Generally, however, the microfacial zones correspond each other as regards the line succes-
sion ; evolutivelly there are some moments, mostly towards the terminal part of the Jurassic and
the beginning of the Cretaceous, when the correlations can be achieved only by approximative
equivalences, by Calpionelles, Dasycladaceae and Lituolidae zones.

The facies changes imply important fluctuations which find expression in the appearance
and disappearance of certain microfacial zones or of some ‘‘index” species. From the viewpoint
of the microfacial zone succession, there are already outlined, for the Upper Jurassic-Lower Creta-
ceous interval, some zones with a regional character, as follows: 1. Protoglobigerinae Zone; 2.
Saccocoma Zone; 3. “Pianella” pygmea Zone; 4. Kurnubia jurassica Zone; 5. Bankia striata
Zone; 6. Olypeina jurassica Zone; 7. Crassicollaria Zone, partly equivalent of Clypeina jurassica ;
8. Calpionella Zone (pro parte).

The enumerated zones succeed and evoluate within the Oxfordian-Tithonian/Portlandian
interval. However, there are zones which evoluate at the terminal part of the Tithonian and the
beginning of the Cretaceous, or they are overlaped on the Jurassic-Cretaceous boundary, such as :
Calpionella Zone, Macroporella praturloni Zone, Anchispirocyclina lusitanica Zone, the last two
zones having larger evolutive intervals.

During the Lower Cretaceous, the microfacial zones succeed as follows: 1. Calpionella
Zone pro parte; 2. Calpionellopsis Zone; 3. Lorenziella/Salpingoporella annulata Zone; 4. Pseudo-
cyclammina hedbergi|Salpingoporella dinarica Zone.

The above mentioned zones develop during the Berriasian-Barremian interval. The exis-
tence of certain zomes, such as Macroporella embergeri and Salpingoporella annulata has to be
mentioned as well. These zones develop during the Berriasian-Valanginian interval, may be the
Hauterivian, beside the Fewrtillia frequens Zone which is widespread and developed at the same
interval (Middle Berriasian-Valanginian).

At the Aptian level, as well as at the Albian, the separation of the microfacial zones
remains a future problem. Within this interval, the occurrences of algae (Dasycladaceae), Charo-
phyta (Atopochara) and Orbitolinidae are characteristic. The last ones have different interval evolu-
tions from one region to another, being important from the stratigraphic viewpoint as well.
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SYSTEMATIC DESCRIPTIONS

Class RHIZOPODEA von Siebold 1845
Order FORAMINIFERIDA Eichwald 1830
Family NoposARnDAE Ehrenberg 1838
Genus Lenticulina Lamarck 1804
Lenticulina (Lenticulina) muensteri (Roemer)

Robulina miinsteri n. sp. Roemer 1839, p. 48, taf. 20, fig. 29; Lenliculina miinsferi — Bielicka&Pozar yski 1954,

- p. 33, pl. IV, fig. 12 ; Lenticulina (Lenticulina) miinsteri — E. & 1. Seibold, 1955, p. 104, pl. 4, fig. a—e; L. (L.)

mitnsteri — L ulze 1960, p. 448, fig. 10 a—e.; L. (L.) miinsleri — Farinacci 1965, p. 240, fig. 21 ; Lenticulina
muensleri — Neagu 1970, p. 110; L. gr. muensteri — Ramalho 1971, p. 156.

Hypotypes : 1.P.B.9366, Kimmeridgian-Tithonian, Ghilecog Mts. (western slope).
Dimensions : Diameter 0,47 —0,75 mm ; Width 0,27 —0,40 mm.
Occurrence : Jurassic and Lower Cretaceous of Europe (Dogger, Suabia), Malm (Kimmeridgian-Titho-

nian), Poland, Oxfordian, Donetz and Dobrogea, Middle Kimmeridgian-Portlandian-Lower Valan-
ginian, Portugal.

Lenticulina (Lenticulina) subgquadrata (T er q u e m)
PL. XI, Fig. 2—3
Lenticulina (Lenliculina ) subquadrata (T erquem) — Tollmann 1964, p. 109, pl. 19, fig. 1—2, 13, pl. 20, fig. 7; L. (L.)
subquadrala — Farinacci 1965, p. 243, fig. 26.
Hypotype : L.P.B.9367, Lower Kimmeridgian, Ghilcos Mts. (western slope).
Dimensions : Diameter 0,65 mm ; Width 0,35 mm.

Occurrence : Upper Triassic from the Alps, Liassic from Germany and France, Malm from the
South and Central Appennines,

Lenticulinag (Lenticulina) subalata (R eus s)

Lenliculina subalata (Reuss)-Bielecka & Pozaryski 1954, p. 35, pl. IV, fig. 14; L. (L.) subalala — L utze 1960,
p. 451 ; L. (L.) subalala — Kaptarenko-Cernousova 1963, p. 34, fig. 9—10.

Hypotype : L.P.B.9368, Upper Kimmeridgian, Ghilcog (western slope).
Dimensions : Diameter 0,53 —0,63 mm ; Width 0,36 —0,43 mm,
Occurrence : Lower Jurassic and Cretaceous of Europe (Poland, Kimmeridgian-Tithonian).

Lenticulina (Lenticulina) danzayensis Payard
Pl. XII, Fig, 7—8

Lentieulina (Lenticulina) danzayensis — Farinacei 1965, p. 239, fig. 19.

Hypotype : L.P.B.9369, Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Diameter 0,52 —0,77 mm ; Width 0,20—0,46 mm.
Occurrence : Upper Liassic of France, Malm from the Appeninnes (Italy).

Lenticulina (Lenticulina) quenstedti (Gimb e 1)

Lenticulina quenstedti — E. & 1. Seibold 1955, p. 105, pl. 13, fig. 3; L. quensfedii — Farinacei 1965, p. 242, fig. 24 ;
L. quensiedii — Neagu 1970, p. 110, pl. I, fig. 20.

Hypotype : L.P.B.9370, Lower Tithonian, Ghilcos Mts. (western slope).
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Dimensions : Diameter 0,40—0,76 mm ; Width 0,19—0,26 mm.
Occurrence : Oxfordian of Germany, Malm from the Central Appennines, Upper Oxfordian-Lower
Kimmeridgian, Dobrogea.

Lenticulina (Lenticulina ) varians (Bornem ann)
Pl. XV, Fig. 1213
Lenficulina varians — Bielecka & Pozaryski 1954, p. 32, pl. IV, fig. 11; L. (Lenliculina) varians — F a rinacei
1965, p. 244, fig. 28 —29.
Hypotype : L.P.B. 9372, Lower Tithonian, Ghilecog Mts. (western slope).
Dimensions : Diameter 0,45—0,55 mm ; Width 0,27—0,35 mm,
Occurrence : Malm of Poland and Italy (Appennines).

Lenticulina (Lenticulina) omphalovorticosa Farinacei
Pl. XIV, Fig. 10—11, 14—15
Lenticulina (Lenticulina) omphalovorlicosa n. sp. Farinaecci 1965, p. 240, lig. 22.
Hypotype : L.P.B. 9371, Lower Tithonian, Ghilecog Mts., (western slope).
Dimensions : Diameter 0,62—0,65 mm ; Width 0,32—0,35 mm.
Occurrence : Malm of the Central Appennines (Italy).

Genus Nodosaria Lamarck 1812
Nodosaria mutabilis Ter quem
PL. XII, Fig. 16
Nodosaria mutabilis Terquem-Lutze 1960, p. 475, taf. 28, fig. 21 —22,
Hypotype : L.P.B. 9429, Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Width 0,15—0,20 mm ; Height 0,16 —0,22 mm.
Occurrence : Callovian-Oxfordian-Germany, Jurassic of Alpine province.

Nodosaria nitidanae Bran d
PL. XII, Fig. 17
Nedosaria nitidana Brand-E. & I. Seibold 1955, p. 166, pl. 2, fig. h—i, pl. 1, fig. 13; N. nitidana — Farinacci
1965, p. 233, fig. 5.
Hypotype : L.P.B. 9430, Lower Tithonian, Ghilcos Mts, (western slope).
Dimensions : Lenght 0,41—0,50 mm ; Width 0,12—0,15 mm.
Occurrence : Upper Triassic of North calcareous Alps, Malm from Germany and Italy (Appennines).

Nodosaria cf. dispar Franke
Pl. XII, Fig. 9—10

Hypotype: L.P.B. 9431, Lower Tithonian, Ghilcog Mts. (western slope).

Family SPIRILLINIDAE Reuss 1862
Genug Conieospirillina Cushman 1927
Conicospirilling basiliensis Mohler
Pl. XIII, Fig. 7—8; PL. XL, Fig. 1; PI. XLVI, Fig. 2; Pl. LI, Fig. 4
Conicospirillina basiliensis Mohler-Bielecka & Pozaryski 1954, p. 69, pl. XI ,fig. 56; ,,C.”" basiliensis — Ramalho
1971, pl. XXI (14).
Hypotype : L.P.B. 9373, Tithonian-Berriasian, Ghilcog Mts. and Fdgetul Ciucului Mts.
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Dimensions : Diameter 0,55—0,86 mm ; Height 0,35—0,57 mm.
Occurrence : Oxfordian-Tithonian-Purbeckian in the Alpine province.

Conicospirillina trochoides (Berthelin)
PL. XII, Fig. 4—6
Conicospirillina trochoides (Berthelin)}-Bielecka & Pozaryski 1954, p. 68, pl. XI, fig. 55.
Hypotype : L.P.B. 9374, Lower Tithonian, Ghilcos Mts. (western slope).
Dimensions : Diameter 0,40 mm ; Height 0,35 mm.
Occurrence : Jurassic, Oxfordian-Tithonian of Poland.

Conicospirillinag cf. basiliensis Mohler
Pl. LX, Fig. 3

Hypotype : L.P.B. 9376, Berriasian-Lower Valanginian, Ghilcoy Mts., (western slope).

Genus Spirillina Ehrenberg 1843
Spirillina kuebleri Mjatliuk
Pl. XII, Fig. 18—19

Spirillina kiibleri Mjatliuk-Kaptarenko-Cernousova 1963, p. 4, pl. X, fig. 11 a, b.; S. kiibleri — Farinaceci
1965, p. 250, fig. 44.

Hypotype : L.P.B. 9877, Lower Tithonian, Ghilcog Mts., (western slope).
Dimensions : Diameter 0,65 mm ; Width 0,25 mm.
Occurrence : Oxfordian-Kimmeridgian from the Russian Platform ; Malm from the Central Apennines.

Spirillina tenwissima Gimb el
Pl. XV, Fig. 14—15

Spirillina tenuissima (Gimbel)-E. & I. Seibold 1955, p. 125, fig. S, n, 114, S. fenuissima — Nea gu 1871, p. 111.
Hypotype : L.P.B. 9378, Lower Tithonian, Ghilcog Mts. (western slope).

Dimensions : Diameter 0,27 mm ; Width 0,12 mm.

Occurrence : Malm of Germany, Oxfordian-Kimmeridgian from Dobrogea (Romania).

Genus Turrispirillina Cushman 1927
Turrispivillina amoena D ain
Pl. XII, Fig. 2—3; Pl. XV, Fig. 5—7

Turrispirillina amoena Dain-Kaptarenko-Cernousova 1963, p. 50, pl. XI, fig. 10 a—V.; 7. amoena Farinacci
1965, p. 251, fig. 45; T. amoena — Nea gu 1970, p. 112, pl. 1, fig. 12—14.

Hypotype : L.P.B. 9380, Lower Tithonian, Ghilcos Mts. (western slope).
Dimensions : Diameter 0,45—0,90 mm ; Height 0,30—0,37 mm.
Occurrence : Upper Oxfordian-Kimmeridgian-Don Region, Central Appennines, Dobrogea (Romania).

Family INVOLUTINIDAE Biitschli 1880
Genus Paalzowella Cushman 1933
Paalzowella feifeli elevata (P a alz o w)
Pl. XI, Fig. 9—10: Pl. XV, Fig. 1—4

Trocholina elevatan. sp. Paalzow — 1932, S. 140, pl. 11, fig. 4; Paalzowella feifeli elevate — E. & I. Seibold 1960, p. 379,

text fig. 8 (22), pl. 7, fig. 3 ; P. feifeli afl. elevata — L u tze 1963, p. 487, pl. 33, fig. 11; P. feifeli elevala — N e a gu
1970, p. 112, pl. 3, fig. 12—17.
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Hypotype : L.P.B. 9381, Upper Kimmeridgian-Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Diameter 0,25—0,76 mm ; Height 0,50—1,05 mm.
Occurrence : Lower Oxfordian-Hanovra; Upper Oxfordian-Lower Kimmeridgian-Topalu (Dobrogea).

Paalzowella feifeli feifeli (Paalzow)
Pl. XIII, Fig. 5—6
Trocholina feifeli n. sp. Paalzow — 1932, S. 140, pl. 11, fig. 6—7; Paalzowella feifeli feifeli — Lutze 1960, p. 485, text
fig. 19 (5—15); P. feifeli feifeli — Nea gu 1970, p. 112, pl. 2, fig. 8—13.
Hypotype : L.P.B. 9382, Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Diameter 0,25—0,50 mm ; Height 0,25—0,83 mm.
Occurrence : Oxfordian from Germany, Upper Oxfordian-Lower Kimmeridgian Topalu (Dobrogea).

Paalzowella feifeli seiboldi Lutze
Pl. XIV, Fig. 5—6
Paalzowella feifeli seiboldi n. ssp. — Lutze 1960, p. 486, pl. 33, fig. 12, text fig. 19 (20—34); P. feifeli seitoldi — Nea gu
1970, p. 115, pl. 3, fig. 7—11.
Hypotype : L.P.B. 9383, Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Diameter 0,45—0,46 mm ; Height 0,36 —0,42 mm,
Occurrence : Middle and Upper Oxfordian-Hanovra and Upper Oxfordian-Lower Kimmeridgian
Topalu (Dobrogea).

Paalzowella sp.
Pl. XI, Fig. 11—12; PL. XIV, Fig. 16—17

Specimens : L.P.B. 9386, Lower Tithonian, Ghileos Mts. (western slope).

Deseription : Test subconical or plate shaped with large-wide border formed by 2 or 6 spiral tubular
whorls. Umbilical zones involute. Aperture simple sub ecircular.

Dimensions : Diameter 0,47—1,37 mm ; Height 0,22 —0,25 mm ; Width of border zone 0,10 —0,30 mm.

Genus Troeholina Paalzow 1922
Trocholina conica (Schlumberger)
Pl. XI, Fig. 7—8; Pl. XIII, Fig. 1—4

Trocholina conica (Schlumberger)-Wicher 1950, S. 264, Abb. 3, fig. 3, Abb. 4 fig. 4; T. conica — Reichel 1955,
p. 403, pl. XIV, fig. 1 a—e¢, 3—4: T. conica — Lutze 1960, p. 488, pl. 33, fig. 14.

Hypotype : L.P.B. 9388, Upper Kimmeridgian-Lower Tithonian, Ghilcog Mts.

Dimensions : Diameter 0,45 —0,55 mm ; Height 0,37—0,40 mm,

Occurrence : Callovian-Oxfordian-Germany, Upper Jurasic and Lower Cretaceous from France.

Trocholina nodulosa E. & I. Seibold
Pl. XIII, Fig. 19—20; Pl. XIV, Fig. 1—2
Trocholina nodulosan. sp. E. & I. Seibold — 1960, p. 376, pl. 7, fig. 1, text fig. 7 (im.n.); T. nodulosa — Neagu 1970,
p. 115, pl. 2, fig. 20—21.
Hypotype : L.P.B. 9389, Lower Tithonian, Ghilcos Mts. (western slope).
Dimenstons : Diameter 0,35—0,52 mm ; Height 0,12—0,30 mm.
Occurrence : Middle Oxfordian-Germany, Upper Oxfordian-Lower Kimmeridgian-Topalu (Dobrogea).

Trocholina solecensis Bielecka & Pozaryski
PL. XIII, Fig. 13—16; Pl. XIV, Fig. 3—4

Trocholina solecensis n. sp. Bielecka & Pozaryski — 1924, p. 69, pl. XI, fig. 57.
Hypotype : L.P.B. 9391, Lower Tithonian, Ghilcog Mts. (western slope).
Dimensions : Diameter 0,45—0,55 mm ; Height 0,17—0,32 mm.
Occurrence : Upper Kimmeridgian from Poland.
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Trocholina alpine (Leupold)
Pl. XV, Fig. 10—11; P1. XXXIII, Fig. 2; Pl. XL, Fig. 3

Coscinoconus alpinus n. sp. Leupold — 1935, p. 610, taf. XVIIL, fig. 1—11; Trocholina alpina — Reichel 1955, p. 448,
pl. XV, fig. 1 a, 3; T. alpina — Guillaume 1963, p. 260, pl. 3—pl. 4.

Hypotype : 1.P.B., 9392, Lower Tithonian, Ghilcog Mts. and Upper Tithonian, Fagetul Ciucului Mts.
Dimensions : Diameter 0,72—0,80 mm ; Height 0,65—0,70 mm.

Occurrence : Kimmeridgian from Krimeia, Tithonian and Valanginian of Jura Mts. and otheralpine
region,

Trocholina aft. alpina (Leupold)
PL. XV, Fig. 10—11; PL XXI, Fig. 3; PL LIX, Fig. 4

Specimens: L.P.B. 9393, Lower Tithonian, Ghilcos Mts., Berriasian-Lower Valanginian, Ghilcog
Mts. (western slope).

Trocholina elongata (Leupold)
PL XIII, Fig. 9—12; PL. XIV, Fig. 12—13 ; Pl. XXXVIII, Fig. 2; PL. XLI, Fig. 2; Pl. XLVI, Fig. 3; Pl. XLIX,
Fig. 3—4; Pl. LXXIII, Fig. 1; Pl. LXXVI, Fig. 3

Hypotype : L.P.B. 9394, Lower Tithonian, Upper Tithonian-Berriagian, Valanginian-Hauterivian,
Ghilcos Mts. and Fagetul Ciucului Mts.

Dimensions : Diameter 0,27—0,62 mm ; Height 0,12—0,43 mm.

Oceurrence » Tithonian-Hauterivian from Jura Mts and Jurassic-Cretaceous boundaray in the Alpine
region.

Trocholina cf. delicatissime K alantari
Pl XII, Fig. 13—14

Specimens : L.P.B. 9395, Lower Tithonian, Ghilcog Mts. (western slope).

Trocholina friburgensis (Guillaume & Reichel)
Pl. LXXXV, Fig. 1—4

Specimens : L.P.B. 9398, Barremian, Figetul Ciucului Mts. and Bicdjel I. Mts.

Trocholina aptiensis Tovtecheva
PlL. XCIV, Fig. 4

Specimens : L.P.B. 9399, Lower Aptian, Bicijel I. Mts.

Genus Protopeneroplis Weynschenk 1950
Protopeneroplis striata Weynschenk
PL. XVI, Fig. 1

Protopeneroplis striata n. sp. Weynschenk — 1950, p. 13; t. II, fig. 13—14; P. sfricta — Farinacci 1964, p. 44, fig.

2—5; P.striala — Sartoni 1965, p. 166 tav. XV fig. 1-3.
Hypotype : L.P.B. 9400, Lower Tithonian, Ghilcog Mts. (western slope).
Occurrence : Middle Dogger and Malm from Tyrol, Malm of the Alpine province and Tithonian-Va-
langinian of Turkey. '

Family NUBECULARIDAE Jones 1875
Genus Nodophthalmidium Macfayden 1939
Nodophthalmidium jurassicum (Car o zzi)

PL. VIII, Fig. 3—4

Nodophthalmidium jurassicumn. sp. Carozzi — 1953, p. 86, p. 87, fig. 1; Nodophthalmidium sp. — Patrulius 1969, p. 84,
fig. 14, 3.

Hypotype : L.P.B. 9402, Lower Kimmeridgian, Ghilcos Mts. (Western slope).

Occurrence : Tithonian from Jura Mts. and Bucegi Mts.
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Genus Nodohacularia Rhumbler 1895
Nodobacularia sp.
Pl. VIII, Fig. 2

Specimens : L.P.B. 9403, Lower Kimmeridgian, Ghilcos Mts. (western slope).

Family LitvoLipA®t de Blainville 1825
Genus Choefiatella Schlumberger 1904

Choffatella decipiens Sehlumberger
Pl. LXXXIII, Fig. 1; Pl. LXXXVII, Fig. 3

Choffatella decipiens n. sp. Schlumberger 1904, fig. 97—99, pl. 24, fig. 1—4; Ch. decipiens — Tobler 1928, p. 214,
fig. 4—6; Ch. decipiens — Conrad 1969, p. 46, fig. 10 d, e; Ch. decipiens — Nea gu 1970, p. 39, pl. VI, 14—17;

Hypotype: L.P.B. 9410, Barremian, Suhardu Mic Mts. and Bic#jel IT Mts.

Occurrence : Valanginian to Albian ; frequent in Urgonian limestone (Jura Mts.), Lower Aptian, Valea

Carelor Creek, BEast Carpathians.

Genus Feurtillia M a ynec 1958
Feurtillia frequens M a yn c.

PL. LVII, Fig. 2; PL. LXVIII, Fig. 1, 4, 2, 3; PL .LXX, Fig. 1

Feurlillia frequens n. gen n. sp. — Maynec 1958, pl. 1, fig. 1—5, pl. 2, fig. 1—10; F. frequens — Dragastan 1970, 15]. I,
fig. 10 ; F. frequens — Ramalho 1971, pl. XIV (7—8); F. frequens — Fourcade 1972, lam. 9, fig. 7

Hypotype : L.P.B. 9411, Berriasian- Valanglnlan, Ghilcog Mts.
Occurrence : Portlandia,n and Lower Valanginian from Switzerland, Portlandian-Purbeckian- Valan-
ginian from Portugal, Berriasian from Murches region, Spain.

Genus Pseudoeyelammina Yabe & Hanza wa 1926
Pseudocyclammina lituus (Y okoyama)
Pl. XVII, Fig. 3—4; Pl. XLIV, Fig. 2

Cyclammina lifuus n. sp. Yokoyama 1890, p. 26, t. V, fig. 7; Pseudocyelammina lifuus — Yabe & Hanzawa 1926,
p- 9—10, t. IL, fig. 3—7; P. litfuus Sar toni 1965, p. 168, tav. XV, fig. 5—6 ; Pseudocyclammina sp. — Patrulius
1969, p. 135, fig. 35, 1; P. lituus Dragastan 1970, pl. I, fig. 8; P. lifluus — Ramalho 1971, pl. XIV (5—6).

Hypotype : L.P.B. 9412, Lower Tithonian, Upper Tithonian-Berriasian, Ghilcos Mts.

Occurrence : Kimmeridgian-Tithonian-Valanginian from Spain, France, Italy, Turkey, Arabian,

Japan and Cuba.

Pseudocyclammina hedbergi M a yn ¢
Pl. LXXXI, Fig. 1; Pl. LXXXIII, Fig. 2

Pseudocyclammina hedbergi n. sp. Maync 1953, p. 101, pl. 16, fig. 1—8; P. hedbergi — Ma yn e 1959, pl. 3, fig. 3, pl. 23,
fig. 1—2.

Hypotype : L.P.B. 9413, Barremian, Ghilcog Mts. and Fagetul Ciucului Mts.

Occurrence : Barremian-Middle Albian, France.

Genus Torinosuella Maynec 1959
Torinosuella peneropliformis (Yabe &Hanzawa)
Pl. XXXV, Fig. 2; PL. LV, Fig. 4; PL. LVII, Fig. 1

Choffatella peneropliformis n. sp. Yabe& Hanzawa 1926, p. 9—11, pl. 2 text fig. 1; T. peneroph,formls — Mayne 1959,

pl. 1, fig. 6—10, 12—13; T. peneropliformis — Ramalho 1971, p. 146.

Hypotype : L.P.B. 9416, Upper Tithonian, Berriasian-Lower Valanginian, Ghilcog Mts.
Occurrence : Upper Jurassw from Tormosu (Japan), Kimmeridgian-Portlandian from Portugal

Jurassic-Cretaceous boundary, Switzerland.
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Genus Anchispiroeyelina Jordan&Applin 1952
Anchispiroeyclina lusitanica (E gger)
Pl. XLVII, Fig. 1—2; PL. LVII, Fig. 4

Anchispiroeyelina lusitanica — Ma y n ¢ 1959, p. 5, fig. 517, pl. 7, fig. 7; A. lusitanica — Ramalho 1971, pl. VIII (2), pl. X
(1), pl. XV (4—9), pl. XVI (1—2). _

Hypotype : L.P.B. 9417, Upper Tithonian-Berriasian, Figetul Ciucului Mts.

Occurrence : Kimmeridgian from Yugoslavia, Upper Jurassic from Turkey, Algeria, Kimmeridgian-

Valanginian from Portugal, Jurassic-Cretaceous from France, Switzerland.

Genus Reetoeyelammina Hottinger 1967
Rectocyclammina chouberti Hottinger
Pl. XXXVI, Fig. 3; Pl. XLVI, Fig. 1; PL. LVII, Fig. 3; Pl. LXV, Fig. 2

Rectocyclammina chouberti Hottinger-Ramalho 1971, pl. XIV (1—4).

Hypotype : L.P.B. 9874, Upper Tithonian-Berriasian, Figetul Ciucului Mts., Berriasian-Lower Valan-
ginian, Ghilcog Mts.

Occurrence : Kimmeridgian from Maroe, Portlandian-Purbeckian from Portugal.

Genus Evertieyelammina Redmond 1964

Everticyclammina virguliana (Koechlin)

Pl. XLI, Fig. 3; PL. L, Fig, 3—4; Pl. LXXVIII, Fig. 1, 4.
Evertieyclammina virguliana (Koechlin)-Ramalho 1971, pl. XII (3), pl. XVIII (1—6, 10).

Hypotype : L.P.B. 9875, Upper Tithonian-Berriasian, Figetul Ciucului Mts. and Bicéjel I Mts.
Dimensions : Diameter 0,90 —1,5 mm ; Lenght 1,8 —2,3 mm.
Occurrence : Upper Kimmeridgian-Berriasian from Algeria, Kimmeridgian-Purbeckian of Portugal.

EBverticyclammina aff. elegans Redmond
Pl LIJ, fig. 3

Specimens : L.P.B. 9877, Upper Tithonian-Berriasian, Figetul Ciucului Mts.

Dimensions : Diameter 0,60 —0,80 mm ; Lenght 1,2—1,5 mm.

Remarks : Similar to Everticyclammina elegans R e d m o n d by test morphology but with an inner
different structure.

Everticyclammina aff. virguliana (Koechlin)
Pl. XXXI, Fig. 1
Specimens : L.P.B. 9876, Upper Tithonian, Fagetul Ciucului Mts.
Dimensions : Diameter 0,560 —1,10 mm ; Lenght 1,0—2,3 mm.

EBverticyclammina irregularis n. sp.
Pl. XLIX, Fig. 2; PL. LIII, Fig. 1—4

Holotypes : L.P.B. 9878, Pl. LIII fig. 1—3, Anchispirocyclina Zone, Upper Tithonian-Berriasian,
Figetul Ciucului Mts.

Paratypes : L.P.B. 9879, Pl. XLIX, Fig. 2, Pl. LIII, Fig. 4, Anchispirocyclina Zone, Upper Tithonian-
Berriasian, Figetul Ciucului Mts.

Derivatio nominis : “irreqularis” from shape of the test and chambers.

Dimensions : Diameter of planispiral stage 0,9—1,6 mm ; Lenght of specimens 1,5—3,1 mm ; Thick-
ness of wall 0,15—0,62 mm.

Description : Test initially planispiral, involute with 3 —4 large chambers which are irregularly or
lobulated in shape especially in the uniserial stage. An important character is the irregularly deve-
lopment of the uncoiling stage. The chambers are great and simple. The wall is subepidermal undivi-
ded but with a very large rounded pores or alveoles which give the thickness of the test. Aperture
not observed.
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Remarks : Everticyclammina irregularis n. sp. differ from all species of Everticyclammina by shape,
disposition of chambers and by the structure of the test wall. The new species is similar by inner
structure and disposition of chambers with Everticyclammina contorta Red mond and E. eccen-
trice Redmond, but the later species have an important asymmetrical developments.

Genus Ammobaculites Cushman 1910
Ammobaculites agglutinans (’Orbigny)
Pl. XI, Fig. 13—14

Ammobaculites agglutinans (A'Orbigny)-Bielecka & Pozaryski 1954, p. 24, pl. II, fig. 3.
Hypotype : L.P.B. 9418, Lower Tithonian, Ghilcos Mts.
Occurrence : Kimmeridgian-Tithonian of Poland.

Family TEXTULARIDAE Ehrenberg 1838
Genus Textularia Defrance 1824
Textularia foeda Reuss
Pl. XII, Fig. 15

Textularia foeda n. sp. Reuss 1846, S. 109, taf. 43, fig. 12—13; T. foeda — Lutze 1960, p. 443, taf. 27, fig. 10—11.
Hypotype : L.P.B. 9421, Lower Tithonian, Ghilcog Mts. (western slope).

Dimensions : Lenght 0,562—0,64 mm; Width 0,15—0,19 mm.

Occurrence : Upper Callovian, Oxfordian from Germany, Jurassic and Cretaceous of Europe.

Textularia cf. cordiformis Schwager
Pl. XII, Fig. 11—12

Specimens : L.P.B. 9422, Lower Tithonian, Ghilcog Mts. (western slope).

Family FiscHeriNniDAE Millett 1898
Genus Nautiloculina Mohler 1938
Nautiloculina oolithice Mohler
Pl. XVI, Fig. 2; Pl. XXXIX, Fig. 4; Pl. XL, Fig. 4; PL LI, Fig. 4

Nautiloculina oolithica Mohler-Viotti 1965, pl. X, fig. 12; N. oolithica — Ramalho 1971, pl. XIII (12—13).
Hypotype : L.P.B. 9428, Upper and Lower Tithonian, Ghilcog Mts., Upper Tithonian-Berriasian,
Fagetul Ciucului Mts.
Occurrence : Dogger and Malm from Alpine province, Oxfordian-Valanginian of Portugal.

Family PAVONITINIDAE Loeblich & Tappan 1961
Genus Kurnubia Henson 1948
Kurnubia jurassica (Henson)
Pl. XXIII, Fig. 1
Kurnubia jurassica (Henson)-Smout & Sugden 1961, p. 589, pl. 73, fig. 19.
Hypotype : L.P.B. 9432, Lower Tithonian, Ghilcos Mts. (western slope).
Occurrence : Oxfordian-Tithonian from Arabia, Algeria and Alpine province.

Family DiscorBIDAE Ehrenberg 1838
Genus Discorbis Lamarck 1804

Discorbis sp.
Pl. XIII, Fig. 17—18; PL. XV, Fig. 8—9

Specimens : L.P.B. 9433, Lower Tithonian, Ghilcos Mts. (western slope).

Dimensions : Maximal diameter 1,05—1,20 mm; Height 0,15—0,20 mm, Umbilical diameter
0,20—0,30 mm,

Remarks : Similar by test morphology with Discorbis (Topaludiscorbis) danubiensis N eagu 1970
from Upper Oxfordian-Lower Kimmerdigian of Dobrogea but differ by mode of disposition of radial
grooves in umbilical zone.
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Family ATAXOPHRAGMIIDAE Schwager 1877 .
Genus Pseudotextulariella Barnad 1953 emend Bronnimann
Pseudotextulariella? scarsellai (De Castro)
Pl. LXXXVI, Fig. 2

Cuneolina scarsellai n. sp. De Castro 1964, pl. 1, fig. 1 a—d, fig. 2, 5, 8, fig. 6—7, 9—10 (1), pl. 2, fig. 1 —2; Pseudolexlu-
lariella? scarsellai — Brénnimann & Conrad, text fig. 1—4, pl. I, pl. II, fig. 6, 8, 9; P.? scarsellai — C o n-
rad 1969, p. 49, fig. 13 a, b; P.? scarsellai — Stilld Dragastan&Dumitru 1972, plL. III, fig. 3.

Hypotype : L.P.B. 9434, Barremian, Ghileog, Lower Aptian, Bicdjel Mts.

Occurrence : Barremian-Lower Aptian from Italy, Spain, Switzerland and Romania.

Family GLOBIGERINIDAE Carpenter, Parker& Jones 1862
Genus Globigerina d’Orbigny 1826
Globigerina helveto-jurassica Hauessler
Pl. XII, Fig. 20-25

Globigerina helpelo-jurassica Hauvessler-E. & I. Seibold 1960, S. 380, taf. 1, fig. 18.
Hypotype : L.P.B, 9435, Lower Tithonian, Ghilcog Mts. (western slope).
Occurrence : Malm of Alpine province.

“ Protoglobigerinae’
Pl VII, Fig. 1

. Protoglobigerinae” Golom 1966 — p. 30, text fig. 1, pl. I, pl. II; ,,P.” — Borza 1969, p. 41, laf. XLII, fig. 1—6.
Hypotype : L.P.B. 9436, Lower Kimmeridgian, Ghilcog Mts. (western slope).

Occurrence : Bathonian-Tithonian with maximum in the Oxfordian, Subbetic Zone, Prealps, central
Appennines, Sicily, Upper Oxfordian of Aquitan Basin, Pieniny Zone (North Carpathians).

Family OrRBITOLINIDAE Martin 1890
Genus Palaeodictyoconus Moullade 1966
Palaeodictyoconus arabicus (Henson)
Pl. XCII, Fig. 3; PL. XCIII, Fig. 12

Dictyoconus arabicus n. sp. Henson 1948, p. 35, pl. I, fig. 5—8, pl. XIV, fig. 1—12; Palacodictyoconus arabicus — Saint
Mare 1970, p. 229, pl. 1, fig. 12—15.

Hypotype : L.P.B. 9437, Lower Aptian, Bicidjel I Mts.

Occurence : Aptian from Iran, Lower Aptian from ILiban and Barremian ?-Aptian from Dinarids

Mts. (Jugoslavia).

Genus Orbitolinopsis Silvestri 1932
Orbitolinopsis simpler (Hen s on)
Pl. XCIII, Fig. 3—4

Iragia simplex n. sp. Henson 1948, p. 70, pL. I, fig. 1—3; I. simplex —Bassoullet & Moullade 1962, p. 110, pl. I,
fig. 16—19.

Hypotype : L.P.B. 9438, Lower Aptian, Ghilcog Mts.

Occurrence : Aptian from Iraq and Spain.

Family ACERVULINIDAE Schultze 1854
Genus Acervulina Schultze 1854
Aeervulina sp.

Pl. XXX, Fig. 2

wSeclion multicellulaires” — Cuvillier& Deloflfre, p. 8, pl. 3, fig. 1—3, Acervulina sp. non Acerpularia — Dragastan
1970, pl. XXII, fig. 5.

Hypotype : L.P.B. 9440, Lower Tithonian, Ghilcos Mts., Upper Tithonian, Figetul Ciucului Mts.
Occurrence ; Malm of Dinarid, Bathonian of Paris basin and Upper Aptian of Aquitan basin.
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Phylum THALOPHYTA Unger 1838
Class CHLOROPHYCEAE Kitzing 1843
Order DASYCLADALES Pascher 1931
Family DASYCLADACEAE K iitzing 1843
Genus Aecicularia ’Archiac 1843

Acicularia jurassica Johnson

Acicularia jurassican. sp. Johnson, 1961, p. 149, pl. 32, fig. 6—7.
Hypotype : L.P.B. 9441, Lower Tithonian, Ghilcog Mts.
Occurrence : Upper Jurassic of Alabama and Texas (U.S.A.).

Acicularia elongata Carozzi
Pl. XXV, Fig. 4; PL. XXVI, Fig. 2; Pl. XXXIV, Fig. 4; Pl. LXXVIII, Fig. 2

Acicularia elongatan.sp. Carozzi 1948, p. 155, fig. 52, 53, tab. VI, fig. 6 ; A. elongata — Carozzi 1955, p. 62, fig. 18, tab. VI,
fig. 8, 9; A. elongata — Nikler & Sokac 1967, p. 119, tab. VI, fig. 1—5; A. elongala — Nikler & Sokac
1968, pl. XII, fig. 4; A. cf. elongala — Bouroullec & Dellofre 1968 p. 238, pl. 7, fig. 9—10, 13; A. elongaia
elongataer — Bouroullec & Delofire 1970, p. 5, pl. 8, fig. 8.

Hypotype : L.P.B, 9442, Upper Tithonian, Ghilcog Mts. and Fagetul Ciucului.

Dimensions : Diameter of dise (D) 0,26 —0,35 mm ; Number of sporangial cavities (n) 10—16 ; Diameter

of cavities 0,020—0,050 mm.

Occurrence : Kimmeridgian-Tithonic of Jura Mts.; Kimmeridgian of Velebit Kapela (Yugoslavia),

Portlandian and Neocomian of Aquitan basin.

Acicularia? minuta (M aslov)
PL. XXXII, Fig. 3—4

Coscinoconus minufus n. sp. Maslov 1958, p. 547, text fig. 3 a.

Hypotype : L.P.B. 9443, Upper Tithonian, Ghilcos Mts.
Dimensions : D 0,20—0,30 mm ; n 5—8.

Occurrence : Kimmeridgian-Tithonic of the Krimeia (Soviet Union).

Acicularie intermedia Dragastan
Pl. XCI, Fig. 2, 4; Pl. LXXXVIII, Fig. 2

Acicularia intermedia n. sp. Dragastan 1967, p. 446, pl. III, fig. 22—26.
Hypotype : L.P.B. 9444, Barremian-Lower Aptian, Bicdjel I Mts.
Dimensions : D 0,156—0,22 mm; n 10—13; d 0,015—0,030 mm.
Occurrence : Barremian, Padurea Craiului Mts. (Romania).

Aecicularia antiqua Pia
Pl. XC, Fig. 4

Acicularia anliqua Pia-Ellio tt 1968, p. 16, pl. I, fig. 1, 3.

Hypotype : L.P.B. 9445, Lower Aptian, Ghilcos Mts.

Dimensions : D 0,28—0,35 mm ; n 10—18; d 0,040 —0,060 mm,

Occurrence : Cenomanian of Libia, Neocomian, Aptian-Albian of Iraq, Barremian-Aptian of Arabia.

Some Observations on the Macroporella, Salpingoporella and Pianella Genera Group

As regards to the reinstatement of the genus Salpingoporella P ia 1918, the authors of this
noté (M. Conrad, A. Praturlon & R. Radoicie, 1973) relying on the I.C.B.N. rules,
showed that this genus is valid in comparison with the Pianella genus created by Radoicic in
1963, without taking into account what we ascertained since 1971 in the paper: “New Algae in
the Upper Jurassic and Lower Cretaceous from the Bicaz Valley-East Carpathians” at pages 166, 169,
namely : “as regards with the inclusion of the genus Salpingopcrella Pia into the mew genus Pianella
Radoiciec, aseries of characteristic features should be taken into account, and this fact determined us to
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Fig. 13. — Evolutionary trend line of some genera from the Macroporellinae sub-tribe.
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have some reserve with regard to this problem. Radoicic and Praturlon concluded in 1967 from mor-
phological studies on the species, Salpingoporella muehlbergii (Lorenz) that the branches were forming
on the outer part a continuous cortical layer due 1o an external membrane. According to Pia, thebranches
have an arrangement without touching each other on their distal side. Nevertheless , U spite of this morpholo-
gic-structural “‘error”, there occur a series of features remitling to make a distinetion between the two
genera. First of all, Salpingoporella is an alga having a small thallus with a number of low, short,
and, narrow branches of discrete arrangement. Moreover, as remarked by Johnson (1968),thereexists
a complete tramsition between Salpingoporella and Pianella. And whatl is more, the evolulion of the
genera is variable, but at the same time it is also limited, so that some conclusions of a “phylogenetic”
order may be drawn. While Pianella evolves in the Carbowiferous-Cretaceous wnterval, Salpingoporella
develops from the Middle Jurassicthrough the Lower Cretaceous. In my opinion, the genus Salpingoporella
is endosporous (see Dragastan, 1969), what is an vmportant character denoting the primitivenesse
of the genus as against the genus Pianella which is only cladosporous. However, the phylogenetic impor-
tance of the position of the sporamgia cannot be denied in the generic level, and this makes it impossible
lo limit the importance of the sporanges to the level of the species only. As regards the genus Salpingo-
porella, I believe that this genus may possess both phloiophorous and acrophorous branches in the sense
of Pia, a fact that would permit to separate some subspecies of distinct and well known areas, somewhat
similar to the evolution of some Triassic subspecies which belong to the genus Diplopora. On the other hand,
it was unnecessary to cancel a genus which I consider of being uneaistent, when in the protolog according
to 1.0.B.N. rules (1966) various types have been figured and described as a whole. If some errors
occured in the original deseription, the gemus may nevertheless be maintained, and a new rigurous
deseription could be made. In fact the tazon is more than 50 years old and thus well know in the litera-
ture. The maintenance of both genera is of a considerable practical importance as their evolution (as I
have shown before) is chronologically limited, thus permitting to draw some important conclusions of
chronostratigraphic character”.

Referring to the same note it is shown, as a conclusion, that the Salpingoporella P ia 1918,
is a valid genus, and the Pianella Radoicic 1963, is this time considered its synonym. Therefore,
Salpingoporella P ia (a genus with phloiophorous and euspondyle? branches arrangement according
to Conrad, Praturlon& Radoicic) and Macroporella Pia 1912 (a genus with phloio-
phorous and aspondyle branches arrangement) are considercd valid genera.

Considering all the species described till now and attributed to the M. acroporella P i a, Salpin-
goporella Pia and Pianelle Radoicic generafound withinthe Jurassic-Cretaceous interval, we
ascertain the existence of certain morphologic differentiations as regards the form and disposition of the
branches as well as characters and types of dispositions of spores at some already mentioned species,

From the evolutive viewpoint, the problem of this group of Algae (M acroporella-Salpingo-
porella-*“ Pianella’” ) cannot be treated in a simplistic manner by the reinvestment of the Salpingoporella
genus validity which, although being well characterized by J. Pia, had been supressed (however
this tendency was not unanimously accepted-see J. H. Johnso n, G. F. Elliott, I. Gusiec),
and comprises more than 14 species assigned after the creation of the Pianella genus in 1963 and
then included in 1967 all species in this new genus by Praturlon and Radoici ¢, without
taking into account the morphologic and evolutive characters at almost 30 species described in the
Jurassic-Cretaceous interval and confered to the Macroporella, Salpingoporella or “ Pianella” genera
(Table 1).

On the other hand, we distinguish, within this generic group of the Macroporellinae Subtribe,
several evolutive lines or directions, as follows :

The main evolutive line corresponding to the genus Macroporella P ia 1912, which starts its
development since the Permian and continues it with a maximum development during the Anisian-
Ladinian-Carnian-Rhaetian interval, having a mew recurrence in the Malm-Valanginian interval
(Fig. 13).

In the Permian-Anisian-Carnian-Rhaetian interval for the main evolutive line we distinguish
the existence of some species with long or moderate phloiophorous branches disposed in the aspon-
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dyle arrangement. Beginning with the Kimmeridgian and up to the Valanginian a renewal of the
species of the Macroporella genus takes place, which has long, large and widened distally phloiopho-
rous branches, and aspondyle arrangement, sometimes, with passing to euspondyle or with a dispo-
sition called by us of mesospondyle type. This mesospondyle arrangement is found at Macroporella
praturloni Dragastan, M. espichelensis Delo ffre & Ramalho, M. adriatice Gusiec.

According to J. Pia (1920) the Macroporella genus is an endosporous type, fact which
points to its primitive character. It seems that at the Kimmeridgian-Tithonian level, there is a change
in the disposition type of the branches on the thallus, which may correspond to a new evolutive
moment of the genus.

The evolutive line of the Salpingoporella genus which continues to its evolution to the Ceno-
manian is datached, as the Bajocian-Bathonian level from the main evolutive line which corresponds
to the Macroporella genus. This line includes species which have short, suddenly widened distally
phloiophorous and acrophorous branches and which can be vertically or horizontally compressed,
regularly disposed within the euspondyle type arrangement (Fig. 13).

Generally, the thallus of the Salpingoporella genus is much smaller in comparison with
that of the Macroporella genus, If we take into account the sizes of the maximum limit in diameter
of various species belonging to this genus does not exceed 1,5 mm. The Macroporella genus has a
variable thallus diameter which may reach to 4,0 mm. We consider the Salpingoporella genus as a
“regressive” reduced evolutive line in the sense of size decrease, shortening of branches, lenght
and of the reduced number of branches per verticil and, according to our opinion, of the endosporous
character of the species included in this line with the possibility of the existence of certain isolated
cladosporous species. Logically, we consider that at least the most of the species having short sud-
denly widened distally branches can be elaborate spores in the central cavity, than in the case of
much too small branches to allow the spore formation in the inner part or on the branches.

In our opinion, the third evolutive line is a new evolutive one which begins its appearence in
the Tithonian and continues to the Albian. Within this line there may be already included several
species which have been described in the Pianella invalid Genus. The types which can be included
in this line have intermediary thallus, some of them reaching 1 mm diameter, the branches are phloio-
phorous long or short-without being horizontally or vertically comprimated with euspondyle arren-
gement and probably cladosporous. As the Pianella genus has as Grudii type species, now included
in the genus Salpingoporella Pia 1918 -it is necessary the designation of a new genus which
should correspond to this new evolutive line. This line is a reality by the few already described spe-
cies which cannot be yet included in the Macroporella and Salpingoporella genera as they have
certain distinct features which I mentioned before. The accepting of this line by the researchers
means a true biostratigraphic help at the Tithonian and to the Cretaceous level. From several stand-
points especially the ethical ones I hope this genus to be created.

If we sum up the data presented within the mentioned evolutive lines there result the
following valid species :

1. In the main evolutive line are included : Macroporella tosaensis Y abe &T oyama 1949,
M. selii Crescenti 1959, Macroporella sp. (aff. M. tosaensis Yabe & Toyama), 1961,
M. adriatica Gusic 1966, M. embergeri Bouroullec & Deloffre 1968, M. praturloni Dra -
gastan 1971, M. espichelensisDeloffre &Ramalho 1971, M.incertaSokac &N ickler
1973, M. verticillata Sokac & Nickler 1973, the latter species cannot be easilly recognized.

2. In the evolutive line of Salpingoporella genus can be included Salpingoporella muelhbergii
(Lorenz) 1902 which included as synonym S. oceania Johnson 1968, S. annulata Carozzi
1955, 8. dinarica Radoicic 1959, 8. appenninica Sartoni & Crescenti 1962, 8. grudii
(Radoicic) 1963, 8. radoicicae (Praturlon) 1963, 8. texana Johnson 1965, S. turgide
(Radoicic) 1965, S. melitae Radoicic 1967, which included as synonym Pianella genevensis
Conrad 1969, Salpingoporella arabica Elliott 1968, S. carpathica Dragastan 1969, S.
steinhauseri Conrad, Praturlon & Radoiciec, 1973.
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3. The new evolutive line which have not designated a Genus up to now include some
species of the invalided genus Pianella namely : ¢ Pianella’ pygmaea (Giim b le) 1891, “P”. istriana
Gusic 1966, “P”. atlantica Johnson 1968, “P”. exilis Dragastan 1971, ,*P”. johnsoni
Dragastan 1971,

Till the accepting of this evolutive line I wished to point to the appurtenance of numerous
described species from the Jurassic-Cretaceous interval in order to avoid as much as possible the
confusion existing within this group of Algae.

“Pianella” pygmaea (Gimbel)
Pl. XVII, Fig. 1-2; Pl. XXI, Fig. 1, 3

Gyroporella pygmaea n. sp. Giimb el 1891, p. 306, text fig. 6—7; Macroporella pygmaea — P ia 1925 p. 84, pl. I, fig. 4—7;
M. pygmaea — Carrozzip. 43, fig. 7, pl. VI, fig. 4; M. giganlea n. sp. — Carrozzi 1955, p. 43, fig. 8; M. pyg-
maea — Dufaure 1958, pl. 3, fig. 16 ; Pianella pygmaea — Radoicic 1963, p. 190 fig. 4; Macroporella pygmaea
— Patrulius 1965, p. 35, pl. 11, fig. 2a, b; Macroporella sp., — Patrulius 1965, p. 165, pl. XV, fig. 7; Pia-
nellu pygmaea — Sartoni 1965, p. 116, pl. X, fig. 1; P. pygmaea — Praturlon 1966, p. 177, fig. 5 a, b; P. pyg-
maea — Dragastan 1968, p. 61, pl. I, fig. 8; P. pygmaea — El1lio tt 1968, p. 66, pl. 17, fig. 6 —8 ; Macroporella
pygmaea — Nikler & Sokae, pl. XII, fig. 6; M. pygmaeca — Basson &Edgell 1971, pl 5, fig. 1—3 ; Pianella
pygmaea — Stilld, Dragastan & Dumitru 1972, pl. II, fig. 1—2.

Hypotype: L.P.B. 9446, Lower Tithonian, Ghilcog Mts., Fagetul Ciucului Mts., Cupag Mts.

Dimensions : Outer Diameter 0,42 —1,3 mm ; Inner diameter (d) 0,15 —0,90 mm ; Diameter of branches

(p) 0,07—0,20 mm ; Lenght of branches (1) 0,15—0,20 mm ; Number of branches per whorls (w)

18 —40,

Occurrence : Portlandian or Tithonian in the Alpine province, Valanginian from Garagu Formation-

Iraq, Tithonian, Liban and Romania.

“Pianella” johmsoni Dragastan
Pl. XX, Fig. 4; Pl. XXII, Fig. 2; Pl. XXVIII, Fig. 4

Pianella johnsond n. sp. Dragastan 1971, p. 165, pl. III, fig. 1—11.

Hypotype : L.P.B. 9326, Lower and Upper Tithonian, Ghilcog Mts, Suhardu Mic Mts., Figetul Ciu-
cului Mts.

Dimensions : D 0,20—0,31 mm ; d 0,10—0,15 mm; 1 0,06—0,07 mm?; p 0,02—0,04 mm w 14—20.

“Pianella” ewilis Dragastan
Pl. XCI, Fig. 2; Pl. XCII, Fig. 1; Pl. XCIV, Fig. 3

Pianella exilisn. sp. Dragastan 1971, p. 169, pl. IV, fig. 1-2.
Hypotype : L.P.B. 9327, Lower Aptian, Bicijel I Mts.
Dimensions : D 0,60—0,80 mm, d 0,20—0,30 mm, 1 0,20—0,25 mm, p 0,060—0,10 mm.

Genus Salpingoporella Pia 1918
Salpingoporella melitae (Radoicic)
Pl. LXXXVI, Fig. 1

Salpingopoerella meditae n. sp. Radoicic 1967, p. 121, lig. text 1—2, pl. I—IV; Pianella melitae — Praturlon 1967, p. 141,
fig. 4; P. melitae — Fourcade, Azéma & Jaffrezo 1972, lam. 1, fig. 6—7.

Hypotype : L.P.B. 9448, Barremian, Bicdjel I Mts.
Dimensions : D 1,8 mm, d 0,78 mm, 1 0,60 mm, p 0,080—0,14 mm, h 0,18—0,30 mm.
Occurrence : Upper Barremian-Lower Aptian from Jugoslavia, Spain (Murches province).

Salpingoporella turgide (Radoicic)
Pl. XCIV, Fig. 1

Pianella lurgida n. sp. Radoicic 1965, p. 195—198, pl. 1—4.

Hypotype : L.P.B. 9449, Lower Aptian, Bicdjel I Mts.

Dimensions : D 1,4—1,5 mm, d 0,6 mm, 1 0,37 mm, p, 0,060 mm.
Occurrence : Albian to Cenomanian from Jugoslavia and Italy.
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Salpingoporella annulata Carozzi
PlL. LXX, Fig. 2—3; Pl, LXXI, Fig. 4; Pl. LXXIV, Fig. 3; PL. LXXVI, Fig. 3

Salpingoporella annulata n. sp. Carozzi 1955, p. 55—57, fig. 15, pl. 6, fig. 6—7; S. annulale — Patrulius 1965, p. 32,
pl. I, fig. 1 a, b, e.; Pianella annulaie — Praturlon & Radoicic 1967, p. 140, fig. 3; S. annulata—E1liott
1968, p. 72, pl. 20, fig. 3, 4, 6, 7; S. annulale — Basson &Edgell 1971, pl. 4, fig. 8; §. annulata — Ramalho
1971, pl. VIII (2) X (2) XII (2) XXX (1—3); Pianella annulala—Fourcade, Azéma & Jaffrezo 1972
lam 1, fig. 4—5.

Hypotype : 9459, Middle-Upper Berriasian-Lower Valanginian. Ghilcog Mts., Fiagetul Ciucului Mts.,

Bicajel 11 Mts. :

Occurrence : Upper Jurassic and Neocomian from Switzerland, south of France, Italy, Jugoslavia

and Arabia, Portlandian-Valanginian of Portugal, Portlandian-Berriasian of Spain, Lower Cre-

taceous of Liban.

Salpingoporella dinarica Radoicic
Pl. LXXXI, Fig. 2; Pl. LXXXIII, Fig. 3

Salpingoporella dinarica n. sp. Radoicic 1959, p. 33, pl. 3—5; Hensonella eylindrica n. sp. E11iott 1960, p. 229, pl. 8§,
fig. 7; Salpingoporella dinarica — Sartoni & Crescenti 1963, p. 268, tav. XXVII, XXVIII, XLV, fig. 1—3;
S. dinarica — Dra gastan 1967, p. 443, pl. I, fig. 1 —4; Pianella dinarica —Praturlon & Radoicie, 1967,
p. 13, fig. 2; Salpingoporelle dinarica — E1lio tt, 1968, p. 75, pl. 21, [ig. 4, pl. 22; Pianella dinarica — Basson
& Edgell 1971, pl. 3, fig. 5—8.

Hypotype : L., P.B. 9460, Barremian-Lower Aptian, Ghilcog, Bicdjel I Mts.

Occurrence : Barremian-Aptian of Jugoslavia, Italy, France, Liban.

Salpingoporella radoicicae (Praturlon)
Pl. LXXII, Fig. 1, 3

Aceroporella radoiciei n. sp. — Praturlon 1964, p. 177, fig. 8—11.

Hypotype : L.P.B. 9474, Valanginian-Hauterivian, Ghilcog Mts.

Dimensions : D 0,54 mm; d 0,25 mm; p 0,090—0,10 mm ; h 0,080—0,15 mm; w 12,
Occurrence : Neocomian of Appennines Mts. (Italy).

Salpingoporella. carpathica Dragastan
Pl. LXXXI, Fig. 3; Pl. LXXXII, Fig. 1, 3

Salpingoporella sp. Dra gastan 1967, p. 441, pl. 1, lig. 5—6; Salpingoporella carpalhica n. sp. Dragastan 1969, p. 54,
pl. I, fig. 1—6, S. carpathica — Basson & Edgell 1971, pl. 4, fig. 1.

Hypotype : L. P.B. 9461, Barremian, Suhardu Mic Mts., Figetul Ciucului Mts., Bicéjel IT Mts.

Dimensions : D 0,12—0,15 mm, d 0,05—0,08 mm, 1 0,025—0,045 mm, p 0,03 mm.

Occurrence : Liower Aptian of Liban.

Genus Clypeina Michelin 1845
Clypeina jurassica (I'avre)
PL. XXXV, Fig. 2—4; PL. XL, Fig. 2

Organism X — Joukowski & Favre —1913, p. 315, fig. 6, pl. 14, fig. 2 ; Clypeina jurassican.sp. — Favre 1927, p. 34,
fig. 10, pl. 1, fig. 2, 3, fig. 10b, g, i, 1, o, t, v, u, pl. 1, fig. 1; C. jurassica — Emberger 1957, p. 545, fig. 1;
C. jurassica 1958 — Dufaure, pl. 3, fig. 7—8; C. jurassica — Gianotti 1958, pl. 2, fig. 5; C. jurassica —
Radoicic 1959, pl. 8, fig. 1; C. jurassica —Farinacci & Radoicic 1964, pl. 8, fig. 2 €. jurassica — P a-
trulius 1965, p. 33, fig. 2; C. jurassica Colacicechi 1967, fig. 13; C. jurassica — Ramalho 1971, pl XII
(1, 2) XXX (4—5); C. jurassice — Fourcade, Azéma & Jaffrezo 1972, lam. 1 fig. 1.

Hypotype : L.P.B. 9450, Upper Tithonian, Ghilcog Mts., Fagetul Ciucului Mts., Bicijel I and Bicijel

IT Mts. )

Dimensions : D 0,500—0,98 mm, d 0,08 mm, p 0,15—0,42 mm, w 8—18.

Occurrence : Kimmeridgian-Portlandian or Tithonian of Alpine province, Portlandian-Berriasian

of Spain.
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Clypeina catinula Carozzi
PlL. XXXII, Fig. 2.

Clypeina catinulan. sp. Carozzi 1956, p. 471 —477, fig. 2; C. cantinula — Nikler & Sokac 1968, tab. XIII, fig. 2.
Hypotype : L.P.B. 9450 a, Upper Tithonian, Bicdjel I Mts.

Dimensions : D 0,10—0,45 mm, d 0,080—0,20 mm, w 5—10.

Occurrence : Portlandian of Jura Mts, Kimmeridgian of Velebit-Croatia, Jugoslavia.

Clypeina aff. pejovicae Radoicic
Pl. LXXII, Fig. 2
Specimens : L.P.B. 9452, Valanginian-Hauterivian, Ghilcoy Mts.

Clypeina parvula Carozzi

Clypeina parvula Carozzi 1955, fig. 13, 14, pl. VL, fig. 2; C. parvula — E1liott 1968, p. 33, pl. 5, fig. 5—6; C. parvula —
Basson & Edgell 1971, pl. 6, fig. 3.

Hypotype : 1L.P.B. 9454, Tithonian, Ghileog Mts. and Figetul Cincului Mts.

Occurrence : Upper Jurassic and Lower Cretaceous from Europa, Aptian-Albian, Jugoslavia, Valan-

ginian of Iraq.

Remarks: Radoicic (1969) considers this type of species, that other genus of Dasycladaceae

or even Charophyta.

Clypeina? solkani Conrad & Radoicie

Pl. LVIL, Fig. 4; PL. LXI, Fig. 2; Pl. LXXIII, Fig. 2—4
Clypeina? solkanin.sp. Conrad & Radoicie 1971, p. 9, text fig. 1—3, pl. I, fig. 4, pl. II, fig. 1—4; C.7?solkani —- Four-

-'cade,_Azéma&Jaffrczo 1972, lam. 1, fig. 2. ;

Hypotype : L.P.B. 0010, Upper Tithonian-Berriasian, Figetul Ciucului Mts and Valanginian-Haute-
rivian, Ghilcoy Mts.
Dimensions : Diameter of the stipe 0,15—0,30 mm, w 8—12.
Occurrence : Berriasian-Valanginian of Geneve basin, Lower Cretaceous of Cerna Gora, Dinaric and
Adriatic platform, Spain. '

“QOlypeina” parvissima Dragastan
PL. XXII, Fig. 4

Clypeina parvissiman. sp, Dra gastan 1966, p. 45, pl. I, fig. 2—7; Calcareous Algae (?) — Radoicic 1969, p. 73, fig. 5.
(A—e); C. parvissima — Remane 1969, p. 108,

Hypotype : L.P.B, 9352, Tithonian, Ghilcog Mts.

Occurrence : Kimmeridgian-Portlandian of Trascdu Mts.,, Upper Jurassic and Lower Cretaceous of

Serbia (Jugoslavia).

Genus Cymopolia Lamouroux 1816
Cymopolia jurassica Dragastan
Pl. XLV, Fig. 2—3

Cymopolia jurassican. sp. — Dragastan 1968, p. 64, pl. III, fig. 6—7.
Hypotype : L.P.B. 9455, Upper Tithonian-Berriasian, Fagetul Ciucului Mts. and Ghilcog Mts.

Cymopolia atf. longistila Sokac & Nikler
Pl. XCI, Fig. 4

Specimens : L.P.B. 0011, Lower Aptian, Bicdjel I Mts.

Dimensions : D 0,8—1,2 mm, d 0,3—0,5 mm, lenght of primary branches 0,11 —0,20 mm, lenght
of secondary branches 0,08—0,12 mm,

Remarks : Thallus with primary branches shorter than of Cymopolia longistila Sokaec & Nikler.
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Genus Cylindroporella Johnson 1954

Cylindroporella arabica Elliott
Pl XXIII, Fig. 4

Cylindroporella arabica n. sp. E1liot1l 1957, p. 227, pl. 1, fig. 13—16; C. arabica — Elliott 1968, p. 38, pl. 6, fig. 1—-2;
C. cf. arabica — Ramalho 1971, pl. XXIX (4, 5).

Hypotype : L.P.B. 9456, Lower Tithonian, Ghilcog Mts.

Occurrence : Upper Jurassic of Arabia, Portlandian-Purbeckian of Portugal.

Cylindroporella sugdeni Elliott
Pl. LXXIX, Fig. 2
Cylindroporella sugdeni n. sp. E11iott 1957, p. 227, pl. 1, fig. 1—6; C. sugdeni — Patrulius 1965, C. sugdeni — Elliott
1968, p. 38, pl. I, fig. 6, fig. 5—7.
Hypotype : L.P.B. 9457, Valanginian-Hauterivian, Figetul Ciucului Mts.
Occurrence : Lower Cretaceous of Arabia, Hauterivian of Iraq, Upper Sinaia Beds (V. Tirlungului),
East Carpathians,

Genus Chinianella Ott 1967
Chinianella sp.
Pl. LXXVII, fig. 4

Specimens : L.P.B. 9458, Valanginian-Hauterivian, Fagetul Ciucului Mts.

Dimensions : Diameter of primary branches 0,35 —0,40 mm, Diameter of secondary branches 0,15 mm,
Number of secondary branches 4, Distance between whorls 0,58 mm.

Remarks : By morphology of thallus similar with Chinianella zankli O tt from Upper Triassie
of North Alps.

Genus Teutloporella Pia 1912
Teutloporella obsoleta Carozzi
Pl. XXV, Fig. 4; PL. LX, Fig. 4

Teutloporella obsoleta n. sp. Carozzi 1955, p. 33; T. obsolela — Dufaure 1958, p. 104, pl. 3, fig. 11-12.

Hypotype : L.P.B. 9462, Tithonian, Ghilcog Mts. and Fagetul Ciucului Mts.

Dimensions : D 1,5—2,3 mm, d 0,62—1,3 mm, 1 0,10—0,45 mm, p proximal 0,075 mm, distal
0,020 —0,030 mm.

Occurrence : Portlandian of Jura Mts. and Serrane Mts. (France).

Teutloporella socialis Praturlon
PL. LV, Fig. 2

Teulloporella socialis n. sp. Praturlon 1963, p. 199; T. socialis — Remane 1968, p. 685—686, Abb. 1; T. socialis —
Radoiciec 1969, p. 183, pl. L—5.

Hypotype : L.P.B. 9463, Upper Tithonian, Cupag Mts.

Dimensions : D 2,4 mm, d 0,38 mm, p 0,048—0,070 mm, h 0,45 mm.

Occurrence : Upper Jurassic from Italy, Tithonian from Romeyer (Dréme) France, Upper Jurassic

of Tisnica (Jugoslavia).

Teutloporella sp.
Pl. XXVII, Fig. 1

Specimens : L.P.B. 9464, Upper Tithonian, Ghilcog Mts.
Remarks : Thallus with proximal oval elongate branches but suddenly narrowed distal that Teutlo-
porella gallaeformis Radoicic from Upper Dogger.
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Teutloporella n. sp.
PL. LXXV, Fig. 2

Specimens : L.P.B. 9465, Valanginian-Hauterivian, Ghilcog Mts.

Dimensions : D 0,63—0,91 mm; d 0,22—0,37 mm ; ] 0,30 mm ; proximal pores 0,015 mm ; distal
pores 0,060 mm.

Remarks : Thallus cylindrical with elongate segments from terminal zones. Branches typical for
Teutloporella genus with narrowed distal pores and dilated proximal pores. By shape of the branches
it is similar with Teutloporella obsoleta Carozzi than T. socialis Praturlon.

Genus Radoiciciella Dragastan 1971
Radoiciciella subtilis Dragastan
Pl. XLVIII, Fig. 1; Pl. LX, Fig. 1; Pi. LXIII, Fig. 2; Pl. LXVII, Fig. 2 Pl. LXX, Fig. 4

Radoieiciella subtilis n. gen n. sp. Dragaslan 1971, p. 170, pl. IV, fig. 3—8, pl. V, fig. 1—5,

Hypotype : L.P.B. 9328, Upper Tithonian-Berriasian, Valanginian-Hauterivian, Ghilecog Mts.
Dimensions : Maximum diameter 1,2—1,4 mm ; axial diameter 0,70 —1,0 mm ; diameter of cortical
cells 0,060—0,080 mm; lenght of cortical cells 0,20—0,37 mm ; lenght of primary branches
0,50—0,62 mm; diameter of primary branches 0,15—0,30 mm; lenght of secondary branches
0,20—0,38 mm; diameter of secondary branches 0,12—0,14 mm number of primary branches
8—14; number of secondary branches 6—8.

Genus Pseudoepimastopora Endo 1960
Pseudoepimastopora jurassica En do
Pl XXIII, Fig. 2; Pl XXVIII, Fig. 3; PL. XXXVIL Fig. 3
Pseudoepimastopora jurassica n. sp. En do — 1961, p. 61, pl. 14, fig. 1—2, pl. 15, fig. 3—4; P. jurassica — Dragastan
1968, p. 64, pl. II, fig. 5.
Hypotype : L.P.B. 9466, Upper and Lower Tithonian, Ghilcog Mts. and Tdgetul Ciucului Mts.
Occurrence : Upper Jurassic from Torinosu limestone (Japan).

Pseudoepimastopora crelacea Dragastan
Pl. LI, Fig. 2

Pseudoepimastopora crelacea n. sp. Dragaslan 1967, p. LIS, pl. IV, lig, 3233, 37 —39.
Hypotype : L.P.B. 9467, Upper Tithonian-Berriasian and Barremian, Idgetul Ciucului Mts.
Occurrence : Barremian, Brazi Valley (Virciorog), Apuseni Mountains.

Genus Maeroporella Pia 1912
Macroporella embergeri Bouroullee & Deloffre
Pl. LXI, Fig. 1; PI. LXIL, Fig. 1; PL. LXVI, Fig. 1; PL. LXVIII, Fig. 2, 3

Hypotype : L.P.B. 9468, Berriasian-Valanginian, Ghilecos and Figetul Cincului Mts.
Dimensions : D 1,3—1,5 mm; d 0,50—0,62 mm; 1 0,42—0,60 mm; height of branches 0,30 —
0,70 mm; w 10—12,

Occurrence : Neocomian of Aquitan basin, Upper Berriasian-Lower Valanginian of south Provence
(France).

Macroporella praturloni Dragastan
PL. XLV, Fig. 1; Pl LI, Fig. 2
Pianelle pygmaea — Dragastan 1968, pl. I, fig. 18, pl. 11, fig. 1—4; Macroporella pariurloni n. sp. Dragastan 1971,
p. 161, pl. I, fig. 5—6; pl. II, fig. 1—6, ,,AL” praturloni—Fourcade, Azéma & Jalfrezo — 1972, lam. 3,
fig. 1—3.
Hypotype : L.P.B. 9322, Upper Tithonian-Lower Berriasian, Ghilcog and Fégetul Ciucului Mts.
Dimensions : D 1,2—4,0 mm; d 0,6—1,6 mm; 1 0,15—0,50 mm; p 0,07—0,30 mm : w 20—40.
Occurrence : Berriasian-Lower Valanginian of Murches (Spain).
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Genus Aetinoporella Giimbel 1832
Actinoporella podolica (A1t h)
Pl XXXIII, Fig. 3; Pl. XXXVI, Fig. 4 Pl XXXVIL, Fig. 1, 4; Pl XXXVIIL, Tig. 1; PI. LT, Fig. 2; PL. LIJ,
Fig. 2, 4; Pl. LXXI, Fig. 2

Gyroporella podolica n. sp. A1Lh 1878 p. 83, pl. 6, lig. 1 -8 Actinoporella podolica — Pia 1920, p. 05, fig. 19, pl. 7, fig. 1-7;

A. podolica — E1liotl 1958, p. 255, pl. 15, fig. 1, pl. 17, fig. 55 A. podolica. — Palrulius 1965, p. 33, fig. 1,

pl. 1, fig. 3—4; A, podolica — Nikler& Sokac 1968, pl. XIL fig. 55 A. podolica — Bouroullee &Deloffre

1968, p. 229, pl. 5; A. podolica — Dragastan, p. 72 pl. 1, fig. 1—3,5; A, podolica — Elliott 1968, p. 19, pl. I,

fig.2,4,7; A. podolica — Ramalho 1971, plL XNINX (8): A podolica—Basson &rdgell 1971, pl. 3, fig. 1—-2,
Hypotype : L.P.B. 9471, Upper Tithonian-Berriasian, Valanginian-Hauterivian, Ghilcos Mts. and
Fagetul Cineulni Mts.
Oceurrence : Portlandian and Neocomian from Italy, France, Jura Mts (Switzerland), Kimmeridgian-
Portlandian of Velebit Mts (Jugoslavia), Tithonian from North Carpathians (Poland), Valanginian-
Hauterivian from Iraq, Portlandian of Portugal, Upper Jurassic from Lebanon, Malm of Putnei
Valley drilling (Moldova).

Actinoporella? krymensis Maslov

Actinoporella () krymensis 1. sp. Mas lov 1958, p. 354, fig-text 1 a—d 2 g
Hypotype : L.P.B. 9472, Neocomian, Ghilcos Mts.

Genus Likanella Milanovie 1966
Likanella campanensis Azéma & Jaffrezo
pl. LXI, Fig. 4
Likanella campanensis n. sp.— A z¢ma & Jaffrezo 1972, pl. [, fig. 1-2; L. campanensis — I ourcea de, Azéma &
Jaffrezo — 1972, lam. 2, fig. 9.
Hypotype : L.P.B. 0012, Berriasian-Lower Valanginian, Ghilcog Mts.
Dimensions : D 0,60—1,2 mm; d 0,28—0,43 mm; w 10.
Oceurrence : Portlandian-Berriasian?, Puig Campana, Alicante Province (Spain).

Likanella? danilovae Radoicic
Pl. LXXNXNIV, Fig. 3

Likanella? danilopae n. sp. Radoicic 1968, p. 187, lig. 1—2,pl. 1—VIII; L.? danilovae — Conrad 1969, pl. V, fig. 4.
Hypotype : L.P.B. 9478, Barremian, Ghilcos Mts,

Occurrence : Upper Barremian?-Lower Aptian from Muntenegro, Dalmatia, Middle and Upper
Barremian from Genéve basin (Switzerland).

Likanella sp.
pl. XX111, Fig. 15 Pl. XXXVIII, Fig. 3; Pl. XLI, Fig. 2—3; Pl. XLVIHI; Fig. 3—4; PL XLIX, Fig. 1, 3—4;
Pl. LN, Fig. 2; Pl LXII, Fig. 3; Pl. LXYV, Fig. 4; Pl LXXI, Fig. 1

Specimens : L.P.B. 0013, Upper Tithonian-Berriasian, Valanginian, Ghilcos, Figetul Ciucului Mts.
Description : Thallus simple, eylindrical with two verticils, formed by 4—6 cylindrical elongate
branches, obliques disposed to the ax. The stipe of thallus is inflated at verticils region. In the
longitudinal section, thallus presented, a cylindrical central stem with two verticils composed
by 4—6 elongate branches. In the tangential section, the branches are circular or ovoidal such
as Actinoporella or Clypeina? solkani but in a cross section 4 branches are disposed into a rosette.
Dimensions : Diameter of the stipe 0,56 —0,60 mm ; diameter of the stipe between verticils 0,26 —
0,30 mm ; diameter of the verticils 0,75 —1,0 mm; number of verticils at node 2; number of
branches per verticil 4—6; lenght of branches 0,60—0,90 mm ; diameter of pores 0,15—0,60 mm
(common 0,28 —0,30 mm).

Remarks : Likanella gp. is very similar with Likanella bartheli Bermnier by morphological
teature of thallus but dissimilar by the shape branches and the general dimensions of the thallus.
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stratigraphical evolution (see index representation of Likanella species (Table 2).

Fl' -

ABLE 2

Index represeniation of Likanella species characler

67

ibed species of Likanella this type is very different by morphology and

Species of Likanella | L. spinosa M il a- L. bartheli A{;";gi?i{mzémji: i L? danilovae Likanella
Dimensions in mm novie 1966 Bernier 1971 1:1: o ?,‘0 1979 Rad. 1968 sp.

Diameler of Lhe
slipe

038 —1,3

Diameter of the
slipe between
verticilis

Diameter of the

I 0,20 —0,46 ] 0,32—0,50

0,40—0,75

0,56 — 0,60

0,20—0,30

vertieilis — = 0,9—1,4 0,95—1.45 0,75—1,0
Number of verticils 3 2 2 6—8—10 or nu- 2
at node merous
Number of bran- §—20 G 12 60—1007 4—6
ches per verticils
Lenght of branches e 0,36—0,72 0.25—0,45 - 0,60—0,9
Diameter ol pores - distal 0,1 0,2—0,3 0,16 —0,30 0,15—0,60
proximal 0,22
Distance between
verticils - — 0,5—0,7 1,45-1,60 -
| — =
Age [ Permian Kimmeridgian- Portlandian- Barremian-Aptian |U. Tithonian-Berri-
Portlandian Berriasian asian, L. Va-
langin,
Loeality Velebild& Likal Chawmusse (Jura)  Puig Campana Western Monte-

(Jugoslavia)

(IFrance)

(Spain)

negro

East Carpathians

Genus Heteroporella Praturlon
( =Heteroporella Cross & Lemoine)
Heteroporella lemoinei Dragastan

Pl. LXVI

, Fig. 2

Heteroporella lemoinei n. sp. Dragastan 1970, p. 122, pl. I, fig. 1—-17.
Hypotype : L.P.B. 9187, Valanginian-Hauterivian, Ghilcog Mts.
Dimensions : D 0,60—0,85 mm; d 0,26—0,31 mm; p of primary branches 0,075—0,090 mm
p of secondary branches 0,030 —0,045 mm; 1, 0,090 mm; 1, 0,11 mm; w 10—12,

1967

Genus Griphoporella P ia 1915
Griphoporella piae Dragastan
PlL. XXXIX, Fig. 3; PI. XLV, Fig. 2—3

Griphoporella piae n. sp. Dragastan 1971, p. 160, pl. I, fig. 1—4.
Hypotype : L.P.B. 9321, Upper Tithonian, Figetul Ciucului Mts.
Dimensions : D 1,2—1,6 mm; d 0,50—0,75 mm ; 1, 0,28 —0,37 mm ; 1, 0,12—0,15 mm ; p, 0,030 —
0,045 mm; p, 0,045—0,050 mm; w per mm? 14—20,

Genug Petrascula Glimbel

1873

Petrascula bursiformis (Etallon)
Pl. XL, Fig. 3; PL. LV, Fig. 3

emend Ott 1968

Conodiclyum bursiformisn. sp. E Lallon 1858, p. 530 ; Petrascula bursiformis — Pia, p. 123, pl. 6, fig. 6 —14 ; P. bursiformis—
Dufaure 1958, pl. 3, fig. 17.

Hypotype : L.P.B. 9479, Upper Tithonian, Figetul Ciucului Mts.
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Dimensions : D 1,8 mm; d 1,2 mm; 1, 0,000 mm; 1, 0,23 mm; 1, 0,003 mm; p; 0,010 —
0,014 mm; p, 0,075 mm; p; 0,030 mm.
Occurrence : Upper Jurassic from the Jura Mts., Portlandian of Causse (Provence).

Genus Diplopora Schafhiult 1863
Diplopore johmsoni Praturlon
Pl LXVII, Fig. 3

Diplepora johnsoni n. sp. Praturlon 1964, p. 180, text fig. 12—16.

Hypotype : L.P.B. 9480, Berriasian-Lower Valanginian, Ghilcog Mts.

Dimensions : D 3,1 mm; d 1,5 mm; p distal 0,030 mm; p proximal 0,15 mm ; number of branches
in tufs 4—7.

Occurrence : Lower Neocomian of Central Appeninnes (Italy).

Genus Harlanjohnsonella Blliott 1968
Harlanjohnsonella sp.
Pl. LXXV, Fig. 3

Specimens : L.P.B. 9482, Valanginian-Hauterivian, Bicdjel 11 Mts.

Dimensions : Width of wall 0,33 mm; diameter of branches 0,15 mm.

Remarks : Similar to Harlanjohmsonella annulata B1liott from Upper Cretaceous of Serbia
(Jugoslavia),

D ASYCLADACEAE ?
Genus Carpathoporella Dragastan 1967 emend. Dragastan 1971
Carpathoporella fontis (Patrulius)
Pl. LXXXIX, Fig. 12

Coptocampylodon fonlis n. sp. Patrulius 1966, p. 392, fig. 1, p. 393, fig. 2, pl. 1 a—TI; Carpathoporella occidentalis n. gen
n.sp. Dragastan 1967, pl. 1, fig. 7, pl. 11, fig. 10—16; C. occidentalis—An gelucei &Pratur lon p. 435,
fig. 8; Salpingoporella cf. muhelbergii — Lefeld 1968, pl. VI, fig. 3; Carpathoporella occidentalis — Johnson
1969, pl. 36, fig. 1—7; C. occidenfalis — Sain t-Mare 1970, pl. 2, fig. 10—11; Coplocampylodon fonlis — Sekac
& Nikler 1971, pl. I, fig. 5—7; Carpathoporella occidentulis —Masse & Poignant 1971, pl. 1, fig. 7; C. occi-
dentalis—Basson & Edgell 1971, pl. 4, fig. 6-8.

Hypotype : L.P.B. 9332, Barremian-Lower Aptian, Bicdjel I Mts.

Occurrence » Barremian-Lower Aptian, Jugoslavia, Lower Aptian of Liban and Lebanon, Neocomian

of France, Upper Jurassic from Lebanon (for Carpathoporella genus).

,, DASYCLADACEA™
“Dasycladacea” dalmalica
Pl. LXXXVIII, Fig. 3-—-4

Specimens : L.P.B. 9477, Upper Barremian-Lower Aptian, Ghilcos Mts, and Bicijel I Mts.
Dimensions : Lenght of branches 0,18 mm ; number of branches 18—22; diameter of the stipe
0,40—0,52 mm,

Oceurrence : Uppermost Barremian-Lowermost Aptian, Montenegru, Dalmatia (Jugoslavia).

,, Dasycladacea** laskarevi

Specimens : L.P.B. 9476, Upper Barremian, Ghilcoy Mts.
Dimensions : Diameter of secondary branches 0,16 —0,22 mm.
Occurrence : Barremian, Eastern Serbia (Jugoslavia).

“Dasycladacea”
Pl. XLIX, Fig. 1; Pl LXII, Fig. 3—4; PI, LXIIL, Fig. 1, 3—4; Pl. LXIV, Fig. 2, 4; Pl. LXX, Fig. 1; PL.LXXYV,
Fig. 1; P1 LXXXI, Fig. 3
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Specimons : L.P.B.0014, Upper Tithonian-Berriasian, Berriasian-Valanginian-Hauterivian, Barre-
mian, Ghilecog Mts., Fagetul Ciucului Mts.

Descriplions : Isolated verticils, with numerous branches, what in the longitudinal sections, are
and have a vestibular pore, which is in connection with central stem and with distal part of bran-
ches. The branches are cylindrical and elongate. In the distal zone, the bran-hes are narrowed
with the confact of vestibular pore. (Pl. LXIII, Fig. 1, Pl. LXIV, Fig. 4). This is an impor-
tant character for this type of alga. In the oblique cross sections, the thallus presented both vesti-
bular and cylindrical part of branches (P1. LXIII, Fig. 3—4, P1. LXIV, Fig. 2). The branches in tan-
gential sections are civcular, beeing very similar to Aetinoporella podolica A1t h. (Pl. LXII, Fig. 3).
Dimensions : Diameter of central stem 0,30 —0,62 mm ; diameter or lenght of vestibular chamber
0,10—0,30 mm; diameter of verticil 1,8—2,3 mm ; lenght of branches 0,75—1,2 mm ; diameter of
branches 0,30 —0,42 mum ; number of branches per verticil 12 —14 —16.

Remarks : This type of alga is similar with Aectinoporella podolica A lth, but the presence of
vestibular chambers impose an other species or a new taxonomical agreement.

Order sirHoNALES Wille in Warming 1884
Family CoptacEAE (Trevisan) Zanardini 1843
Genus Cayveuxia Frollo 1938
Cayeuria moldavica Frollo
PL. XVIII, Fig. 1; Pl XXXVII, Fig. 2; Pl. XXXVIII, Fig. 2; Pl. XLVI, Fig. 4; PI. LV, Fig. 1
Cayeuxia moldavica n. sp. Frollo 1938, p. 269, pl. 18, fig. a; €. moldavieca — D ufaure 1958, pl. 4, fig. 10—11; €. molda-
vica — Patrulius 1965, pl. 2, lig. 5 a—Db, pl. 3, lig. 1—-2; C. moldavica -~ Dragastan — 1968, pl. 2, fig. 3
C. moldavica — Johnson p. 13, pl. 10, fig. 2-3.
Hypotype : L.P.B. 9484, Tithonian, Neocomian, Barremian-Lower Aptian, Ghilcog Mts., Figetul
Ciueului, Bicédjel I and Biedjel II Mts,
Occurrence : Upper Jurassic and Lower Cretaceous from Mesogean province.

Cayeuwia piae Frollo
PL LI, Fig. 3; Pl. LXXXII, Fig. 4
Cayeuxiu picge n.sp. Frollo, 1938, p. 269, pl. 18, fig. b; €. piee — Ramalho — 1971, pl. IN (1), XXVII (3, 4, 6), XXIX (1);
C.piec —Basson & Edgell 1971, pl. 1, fig. 1 -7,
Hypotype : L.P.B. 9485, Barremian-Lower Aptian, Ghilcos Mts., Bicdjel IT Mts.
Occurrence : Lias to Aptian from mesogean province.

Cayenria fruticulosa Johnson
Pl. LXXY, Fig. 4
Cagenxia fruticulosa n. sp. Johnson 1960, pl. 1, Mg, 21,
Hypotype : L.P.B. 9486, Barremian-Lower Aptian, Ghilcog Mts.
Occurrence : Barremian to Albian from Honduras.

Cayeuwia aff. kurdistanensis Blliott
Pl. XXXVIII, Fig. 2

Specimens : L.P.B. 9487, Upper Tithonian, Fagetul Ciucului Mts.

Cayeuxia anae Dragastan 1971
Pl. XXXII, Fig. 1; PL. LIV, Fig. 3, PI. LVIL, Fig. 2; PL. LXVII, Fig. 1; Pl LXXIV, Fig. 2; Pl. LXXVII, Fig. 3
Technitella legumen Norman in Plfender — 1938, p. 238, pl. XIV, fig. 7; Cayeuxia anae n. sp. Dragastan 1971, p. 183,
pl. VIII, fig. 5, pl. IX, fig. 1—-3; Cayeuxic anae — Stilld, Dragastan, Dumitru 1972, pl. III, fig. 1,
Hypotype : L.P.B. 9339, Upper Tithonian, Berriasian-Valanginian, Ghilcos Mts, Figetul Ciucului
Mts., Bicdjel IT Mts.
Occurrence : Neocomian from Dreptulni IIill, Pui Zone, South Carpathians,

'/-'"H . 0 s -
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Cayeuxia elliottt Dragastan

Pl. XXXIX, Fig. 1; PL. LXXI, Fig. 3
Cageuzia elliofltin. sp. Dra gastan 1971, p. 187, pl. X, fig. 1—4.
Hypotype : L.P.B. 9340, Upper Tithonian, Fagetul Ciucului Mts., Valanginian-Hauterivian-Barre-
mian, Ghilcog Mts.

Cayeuxia atanasivi Dragastan
PlL. LIV, Fig. 2, 4; PL. XCI, Fig. 1
Cageuxia alanasiui n. sp. Dragastan 1971, p. 184, pl. IX, fig. 4—-10.
Hypotype : L.P.B. 9341, Upper Tithonian-Berriasian, Ghilcoy Mts., Lower Aptian, Ghilcoy Mts.

Genus Hikoroeodium En do 1952
Hikorocodium fertilis Tndo
Pl. XVIII, Fig. 3
Hikorocodium ferlilis n. sp. En do, 1961, p. 66, pl. 10, fig. 1, pl. 14, fig. 5, pl. 17, fig. 5.
Hypotype : L.P.B. 9488, Lower Tithonian, Ghileog Mfts.
Occurrence : Upper Jurassic from Torinosu limestone (Japan).

Genus Stenoporidium Yabe&Toyama 1928
Stenoporidium chaetetiformis Yabe & Toyama

Stenoporidium chaetetiformis n. sp. Yabe & Toyama 1928, p. 150, plL 12, fig. 2—4; S. chaeteliformis —En do 1961, p. 66,
pl. 14, fig. 5, pl. 9, fig. 1—3, pl. 10, fig. 2—3.

Hypotype : L.P.B. 9419, Upper Tithonian, Fagetul Ciucului Mts.

Oceurrence : Upper Jurassic from Torinosu limestone (Japan).

Genus Lithocodium Elliott 1956
Lithocodium morikawai En do
Pl LIV, Fig. 1
Lithocodium morikawai n. sp. En do 1961, p. 64, pl. 12, fig. 1—4, pl. 13, fig. 3—4.
Hypotype : L.P.B. 9490, Upper Tithonian, Fagetul Ciucului Mts.
Occurrence : Upper Jurassic from Torinosu limestone (Japan).

Lithocodinm aggregatum Elliott
Pl LX, Fig. 4; Pl, LXII, Fig, 2; PL. LXXIV, Fig. 1; PL. LXXX, Fig, 2; Pl. XCII, Fig. 2,
Lithocodium aggregutumn, sp. E11io t t 1956, p. 331, pl. 1, [ig. 2, 4 =5 ; L. aggregalum — E 11io L L 1960, p. 222223 ; L.aggre-
gatum — Patrulius 1964, p, 191 fig, 28—29; L. aggregatum — Johnson 1968, p. 44, pl. 10, fig. 4; L. aggre-
gatum — Ramalho 1971, pl. IX(1) XXVIII(3—5) XXIX (1); L. aggregalum — Basson & Edgell 1971,
pl. 1, fig. 1.
Hypotype : L.P.B. 9491, Berriasian-Lower Valanginian, Ghilcos Barremian-Lower Aptian, Ghilcos
Mts., Fagetul Ciucului Mts., Bicdjel I Mts.
Occurrence : Barremian-Lower Aptian from Iraq, Lebanon, Upper Oxfordian-Purbeckian (Portugal).

Jenus Boueina Toula 1883
Boueina hochstetteri (T oula)
Pl. XXVII, Fig. 1
Hypotype : L.P.B. 9492, Upper Tithonian, Ghilcos Mts.
Occurrence : Jurassic and Cretaceous of Mesogean province.

Genus Ortonella Garwood 1914
Ortonella lemoineae Dragastan
Pl XXXIV, Fig. 1

Ortonella lemoinece n. sp. Dragastan 1971, p. 187, pl. X, fig. 5, 6—8.

Hypotype : L.P.B. 9345, Upper Tithonian, Ghilcog Mts.
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Genus Arabicodium El1liott 1957
Arabicodivm jurassicum Dragastan
Pl. XXXV, Fig. 1; PlL. LXI, Fig. 1
Arabicodium jurassicum n. sp. Dragastan 1971, p. 179, pl. VI, lig. 4—9.

Hypotype : 1.P.B. 9333, Upper Tithonian, Figetul Cincului Mts.

Arabicodium elongatum Dragastan nom. correct.
Pl. LXXXVII, Fig. 1-2

Arabicodium elongalus n. sp. Dragaslan 1971, p. 179, pl. V1L, {ig. 19,

Hypotype : L.P.B. 9335, Barremian, Ghilcos Mts,

Arabicodium orientalis Dragastan

Arabicodium orientalis n.sp. Dragastan 1971, p. 180, pl. VIII, fig. 1—L.
Hypotype : L.P.B. 9338, Barremian-Lower Aptian, Ghilcog Mts.

Arabicodium sp.
PL. LXYV, Fig. 1

Specimens : L.P.B. 0015, Barremian-Lower Valanginian, Ghilcog Mts.

Description : Thallus cylindrical with a central medullary cavity. The outer cortical zone is formed
by coarse radial threads.

Dimensions : Diameter 1,8—2,0 mm; inner diameter 0,9—1,2 mm; diameter of pores 0,060 —
0,075 mm.

Remarks : It is very similar with Arabicodium sp. found by Ramalho in the Middle Kimme-
ridgian-Portlandian from Portugal.

Order PROTOCOCCALES
Family PROTOCOCCACEAE
(tenus Glohoehaete Lombard 1945
Globochaete alpine TLhom b ard
Pl XNV, Fig, 3

Globochaele alpina n. sp. Lo m b ard 1915, p. 232, pl. I, lig. 1 —10; G. alpine — DuTaure 1958, p. 111, pl. 5, fig. 26 ; G. alpina

— Gianot Ui 1938, p. 13, lext-fig. 3, pl. 1: G, alpina — Dragastan 1961, p. 96; pl. 1; G. alpina — Borza

1969, p. 11, . XLV, fig. 1—13, lal. XLVI, fig. 1 -11, tal. XLVII, fig. 1—6, taf. XLVIIL fig. 11,
Hypotype : L.P.B. 9494, Upper Tithonian-Neocomian, Ghileog Fégetul Ciucului Mts.
Occurrence ; Devonian from Sahara, Jurassic and Cretaceous in Mesogean province.

@Globochaete spinosa Dragastan

Globochaele spinosa n. sp. Dra gastan 1971, p. 175, pl. V, fig. 6—38.
Hypotype : L.P.B. 9331, Tithonian, Ghilcos Mts.

Class RHODOPHYCEAE Rupreeht 1951
Family CORALLINACEAE Harvey 1849
Genus Archacolithoth amnium Rothpletz 1891
Avehaeolithothamnium somensis ndo
Pl XVIII, Fig. 4

Archaeolithothamnium somensis n. sp. En do 1961, p. 56, pl. 3, fig. 1 -2, pl. 4, fig. 11, pl. 17, fig. 11 A, somensis — Dra-
gaslan 1968, p. 63, pl. 11, fig. 6—7.
Hypotype : LP.B. 9027, Tithonian, Ghilcos.

Oceurrence : Upper Jurassic of Torinosu limestone (Japan).

Lithophyllum? maslovi Dragastan
Pl. XXVIL, Fig. 3; Pl. LXXII, Fig. 4

Lithophyllum? maslovi n. sp. Dragaslan 1971, p. 188, pl. XI, fig. 1-35.
Hyopotype : L.P.B. 9347, Upper Tithonian, Valanginian-ITauterivian, Ghileog Mts.
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Genus Amphiroa Lamouroux 1816
Amphiroa carpiane (Dragastan)
PlL. XCV, Fig. 2, 4
Archamphiroa? carpiana n. sp. Dra gastan 1969, p. 60, pl. 3, fig. 4-8.
Hypotype : L.P.B. 9349, Vraconian-Cenomanian, Fagetul Ciucului Mts.

Family SoLENOPORACEAE Pia 1927
Nipponophyeus aff. ramosus Yabe & Toyama
Pl. XXX, Fig. 4; PL. XLIV, Fig. 1

Specimens : L.P.B. 9497, Upper Tithonian-Berriasian, Ghilcog Mts.

Genus Thaumathoporella Pia 1927
T hawmathoporelle parvovesiculifera (Raine 1i)
Pl. LXXVII, Fig. 2; Pl. LXXXVI, Fig. 3
Gyroporella parvovesiculifera n. sp. Raineri 1922, p. 83, pl. 13, fig. 17—18; Thaumathoporella parvovesiculifera — P ia 1938,
p. 491, pl. 1, fig. 1 —35, pl. 2, fig. 6 — 11 ; Lithoporella melobesioides — 121110 1 1 1956, pl. 2, fig. 8—9 ; Polygonella incrus-
lata — Elliott 1957, p. 230, pl. 1, fig. 11 —12 ; Thaumathoporella parvovesiculifera — Ra doicic 1960, p. 136—140-
pl. 1 —2; Polygonella incrustala — Patrulius 1963, p. 38, pl. 4, fig. 1 a, 1 b; Thaumathoporella parvovesiculifera —
Dragastan 1966, pl. 11, fig. 1; Th. parvovesiculifera — Johnson, p. 7—8, pl. 1, fig. 1--2; Th. parvovesiculi-
fera — Ramalho 1971, pl. XXVI (5—6).
Hypotype : L.P.B. 9498, Valanginian-Hauterivian, Fagetul Ciucului Mts, Barremian, Bicdjel I Mts.
Oceurrence : Upper Jurassic and Lower Cretaceous from Iraq, Ttaly, Algeria, Jugoslavia, Texas
(USA), Oxfordian-Purbeckian from Portugal.

Family GYMNOCODIACEAE Elliott 1955
Genus Permoecalculus Elliott 1955
Permocaleulus geticus Dragastan

Permocaleulus gelieus n.sp. Dragastan 1970, pl. 126, pl. II, fig. 1—5.
Hypotype : L.P.B. 9190, Barremian-Lower Aptian, Ghilcos Mts.

Permocalculus sp.
Pl. LII, Fig. 1

Specimens : L.P.B. 0016, Upper Tithonian-Berriasian, Fdgetul Ciucului DMts.

Description : Thallus cylindrical or in finger-like form, Calcification massive but not complete. Pores
small and cortical,

Dimensions : Diameter of thallus 1,5—3,8 mm ; inner diameter 0,20 mm ; pores diameter 0,030 mm.
Remarks : Similar to Permocaleulus inopinatus E11iott from Barremian-Aptian of Iraq and with
P. elliotti Johnson from Lowermost Cretaceous and latest Jurassic of Guatemala.

Genus Diversoecallis Dragastan 1967 non 1969
Diversocallis n.sp
Pl. XXV, Fig. 3; Pl. XXXI, Fig. 4
Specimens : L.P.B. 0017, Upper Tithonian, Fagetul Ciucului Mts.
Description : Thallus crustose, tubular or in the fan shape, stratified with 1—3 layers of growth,
fixed by substrat. Medullary zone can presented or not a central orifice. Lateral walls of the thallus
have the pores extremely small but approximately of the same size, radially disposed from the
medullary zone. Ovoid or sphaerical eavities, possibly sporangia are presented in the external
layers of the thallus. Thallus in cross section presented an elliptic or tubular shape with central
cavities corresponding to the medullary zone.
Dimensions : Diameter of thallus 2,3—3,6 mm; diameter of medullary zone 0,045 —0,074 mm;
thickness of layers in the center of thallus 0,90—1,2 mm; in the outer zone of thallus 0,15 —
0,30 mm; diameter of pores 0,015—0,030 mm.
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Remarks : Diversocallis n.sp. is similar with D. undulatus from Lower Cretaceous of Romania, but

is different by the shape and the inner structure of the thallus.

Family SQUAMARIACEAE Zanardini 1841
Genus Ethelia Weber van Bosse 1913
Bihelia alba (Pfender)
Pl. XCIV, Fig. 2

Pseudolithothamniom album n. sp. P Tender 1036, p. 303, pl. 19, fig. 1—5; P. kakelti Maslo v 1862, p. 68—C9, text fig. 4,

pl. 7, fig. a, d.; Efkelia alba — 1Z11iot1 1963, p. 293, pl. 47, fig. 1—3; E. alba — Praturlon
fig. 13—14.

Hypotype : L.P.B. 9500, Barremian-Lower Aptian, Bic#ijel I Mts,
Occurrence : Barremian to Hocene from Europe, Arabia, Cuba, Guatemala.

Class SCHYZOPHYCEAE Cohn 1880
Section POROSTROMATA P ia 1927
Genus GirvanellaNicholson &Etheridge 1880
Girvanella jurassica Frémy & Dangeard
PL X, Fig. 3
Hypotype : L.P.B. 9501, Lower Tithonian, Ghilcoy Mts.
Occurrence : Jurassic from France,

Section STROMATOLITHA Pia 1927
Stromatolithe-type (LLH) Logan, Rezak & Ginsbhurg
Pl XXIV, Fig. 1

Specimen : L.P.B. 9503, Upper Tithonian, Ghilcos Mts.

Stromatolithe sphaeroidale-type (S8—C) Logan, Rezak & Ginsburg
Pl. XXI, Fig. 2; Pl. XXXII, Fig. 3—4

1966, p. 185,

Specimens : L.P.B. 9035 and 9042, Tithonian, Ghileos Mts, and Figetul Cincului Mts., Bicijel Mts.

Stromatolithe sphaeroidale-type (88— C)-subtype (SS—J) joint Dragastan 1969

Pl. XXII, Fig. 1
Spectmen : L.P.B. 9038, Tithonian, Ghilcog Mts and Figetul Ciucului Mts.
Stromatolithe ellipsoidale-type (ELL) Dragastan 1969
Pl. XX, Fig. 1
Specimen : L.P.B. 9035, Tithonian, Ghilcog Mts. and Figetul Ciucului Mts,
Stromatolithe ellipsoidale-type (ELL)-subtype columnoidale (ELL-C) Dragastan
PlL. XX, Fig. 2; PL. XXXIII, Fig. 1
Specimens : L.P.B. 9035, Tithonian, Ghilcos Mts., Figetul Ciucului Mts., Biciijel Mts,
Stromatolithe ellipsoidale-type(LLL)-subtype nubecularioidale (ELL-N) Dragastan
Pl. XXIV, Fig. 2; Pl. XXV, Fig. 1
Specimens : L.P.B. 9037, 9046, Tithonian, Ghileog Mts., Fagetul Cincului Mts.

ENCRUSTED ALGAE
Genuy Baeinella Radoicic 1959
Bacinella irreqularis Radoicic
Pl. LXXX, Fig. 1

1969

1969

Bacinella irregularis — Dragaslan 1968, p. 74, pl. 2, fig. 1; B. irregularis Nikler & Sokac 19568, pl. XI, fig. 1; B. irre-

gularis — Ramalho 1971, pl. IN (1) XXIX (1, 2).
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Hypotype : L.P.B. 9502, Upper Tithonian-Barremian-Lower Aptian, Ghilcog Mts., Figtul Ciucului
Mts. and Bicdjel Mts.
Oceurrence : Jurassic and Lower Cretaceous from Alpine province.

(lass CILTATA Perty 1852
Order SPIROTRICHIDA Biitschli 1839
Suborder TINTINNINA Claparéde& Lachmann 1858
Genus Calpionella Lorenz 1902
Calpionella alpina Lorenz
Pl XLIIL Fig. 1-2; Pl XLIIL Fig 1

Calpionelle alpina n. sp. Lo renz 1902, p. 60, taf. 9, fig. 1; C. alpina — Colom, p. 241, pl. 1, fig. 2226, 31—33, 356—41
43—16; €. alpina — Bonet 1956, p. 31, pl. 14, fig. 1—2; €. alpina - Durand-De lga 1957, fig. 1 A, pl. 1,
fig. 6: C.alping — Reman ¢ 1962, fig. 2—9: C. alpina — Filipescu&Dragastan 1963, pl. 2, fig. 132133
€. alping — Na gy 1964, laf. 1, fig. 7; C. alping — Geroch & Morye howa 1966, pl. 24, fig. 1; C. ulpina —
Durand-Delga& Gulnie, pl. I, lig. 3—7: C. alpina — Remane 1968, p. 31, pl. 6, fig, 1—10, 1821, pl. 8,
g, 2—3, pl. 9, fig. 21.; C. alpine — Dragastan 1968, p. 72, pl. 1, fig. 12; C. alpine — Borza p. 82, tal,
LXX, fig. 13—16, taf. LXXI, fig. 1106,

Hypotype : L.P.B. 9507, Upper Tithonian-Berriasian, Ghilcog and Fagetul Ciucului Mts.

Oecurrence : Upper Tithonian-Berriasian-Lower Valanginian from Tethys province.

Calpionella elliptica Cadisch
Pl. LXIII, Fig. 2; Pl LVI, Fig. 23

Calpionella elliplica n. sp. Ca diseh 1932, p. 249, abb. 3, nr. 1011, 17; C. elliptiecn — Colom 1948, p. 242, pl. 11, fig. 2,
53—-54, 56—58.

Hypotype : L.P.B, 9871, Upper Tithonian-Berriasian, Ghilcos Mts. and Bicajel 11 Mts.

Genus Crassicollaria Remane 1962
Crassicollaria parvula Remane
Pl. NLII, Fig. 3--1

Culpionella elliplice — G olom 1948, fig. 11, no. 70 : Crassicollaria parvufa n. sp. Remane, p. 19, fig, 36 —40, 41— 45; Cr.
parvule — Remane 1968, p. 31, pl. 6, fig. 1—3; Cr. parvule — Borza 1969, p. a0, taf, LXXVI, fig, 1--16.

Hypolype : 1L.P.B. 9508, Upper Tithonian-Berriasian, Ghilcoy Mts. and Bicdjel II Mts,

Occurrence : Upper Tithonian-Lower Berriasian from Tethys province,

Genus Tintinnopsella C 010 m 1948
Tintinnopsella carpathica (Murgeanu & Filipescu)
PL XLII, Fig. 2; PL. XLITI, Fig. 3; PL. LVI, Fig. 1; Pl. LVIIL Fig. 1; PL. LIX, Fig. 3

Calpionella carpathica n. sp. Murgeanu & Filipescu 1933, p. 62, fig. 1 ¢; Tintinnopsella carpathica — Colom 1948,
p. 245, fig. 2, fig. 13, no. 10—31, 53—54 ; T carpalhica — Durand-Delga 1957, p. 169, pl. 1, no. 5; T. carpathica
— Filipescu & Dragastan 1963, pl i, lig. 147150 ; T. carpathica — e mane — 1966, fig. 2, nr. 1-06;
1. carpathice — Dragastan 1968, p. 72, pl. 1, fig. 1115 1. carpathica — Borza 1969, p. 92, lal. LXXVII,
lig. 1—16, taf. LXNVIII fig. 1—8.

Hypotype : L.P.B. 9509, Upper Tithonian-Berriasian-Lower Valanginian Ghilcos, Bicdjel I Mts.

Figetul Ciucului and Bicdjel IT Mts.

Occurrence : Upper Tithonian-Valanginian from Tethys province.

Tintinnopsella remanet Borza
Pl. XL1I, Fig. 3

Tinlinnopsella remanei n. sp. Borza 1969, p. 96, taf, LXXX, fig. 7—16.
Hypotype : L. P.B. 9872, Upper Tithonian, Biedjel I Mts.
Oceurrence : Upper Tithonian from Klippen Zone (Rudnik), North Carpathians,
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Calpionellu longa n. sp. C o 1o 1939, p.

Tintinnopsella longa (Colom)
5, p

— Remane 1968, p. 32, pl. 7, I

fig. 916

1.2, fig. 9, pl. 3, fig. 3; Tintinnopsellalonge Colom

1948, p. 246, fig. 14 : 1. longa
ig. 16, pl. 9, fig. 12, pl. 10, fig. 12; T, longe — Borza 1969, p. 94, laf. LXXIX,
Hypotype : L.P.B. 9510, Upper Berriasian-Lower Valanginian, Ghileog Mts
Occurrence : Berriasian-Valanginian from Tethys provinee.

Genus Calpionellopsis Colom 1948
Calpionellopsis oblonga (Ca digch)
Pl. LVIII, Fig. 2—3; PL. LIX, Fig. 1

oblonga — Remane 1965, p. 38, fig. 2, 4, 6, taf.
IT Mts.

Calpionelle oblonga n. sp. Ga diseh 1923, p. 252, fig. 3, no. 20 €. (halmanni n. sp. Colom 1939, p. 243, lig. 11. no.
9, 10, 14, 15, 19, 20; ¢ ?
gastan 1968, p. 72, pl. 1, fig. 16 ; C. oblonga 1969 B or z a, p. 100, lal, LXXXII, fig. 1 —16.

5; 9

7

Tintinnopsella oblonga C ool o m 1948, pl. 32, Tig. 5; Calpionellopsis oblonga — I nauer 1961, p. 156, pl. 1 7
= ., tal. 6,

Hypotype : 1.P.B. 9016, Lower Valanginian, Middle and Upper Berriasian Ghilcos Mts, and Biedjel

R T
fig. 16 ; C. oblongu

g
— D ra-
Occurrence : Berriasian-Valanginian from Tethys province.

Calpionellopsis simplex (Colom)
Pl. LVIII, Fig. 4; Pl LIX, Fig. 2
Calplonella oblonga n. sp. Colo m 1939, p. 820, pl. 2, fig. 11 ; Calpionellopsis simplex

-Colom
Hypotype : L.P.B. 9016, Upper Berriasian-Lower Valanginian, Ghilcos Mts.

1948, fig. 11, no.
nelites neocomiensis — GColom 1950, p. 134, tal. 32, fig. 1—4; Calpionellopsis simplex
[—i;C.simplex — Dragastan 1968, p. 72, pl. 1, fig. 17; €. simplex — Borza 1969, p. 99, lal. LXXXI, fig. 9—16

3 Calpio-

10 ;
~Remane 1965, abb., 2
Occurrence : Berriasian-Valanginian from Tethys province.

Genus Lorenziella Knauer & Nagy 1964

Lorenziella dacica (Filipesecu & Dragastan)
Pl. LXIX, Fig. 1, 3

Tintinnopselle dacica n, sp. Filipesceu & Dragastan 1970, p. 234 —236, pl. 1, fig. 1-5.

Hypotype : 1.P.B. 9185, Lower Valanginian, Ghilcog Mts, and Orivina marls, Svinita, Banat.

Genus Calpionellites Colom 1948
“Calpionellites” dadayi Knauer
Pl. LIX, Fig 2
Hypotype : L.P.B. 9873, Lower Valanginian, Ghilcog Mts.
Occurrence : Berriasian-Valanginian from Tethys province.

Genus Durandella Dragastan 1970
Durandella helentappani Dragastan

Pl. XXIII, Fig. 3; Pl XLIII, Fig. 4
Durandella helentuppani n. gen. w. sp. Dragaslan 1970, pl. XL, fig, 1 -2,

Hypotype : L.P.B. 9353, Tithonian, Fagetul Cincului Mts. and Trascéu Mts. (Apuseni Mountains)
OTHER TAXA

SPONGIA
(Genus Barroisia Steinmann

Barroisia sp.
Pl

XIX, Fig. 1-2
Barroisia(?) sp. — Ramalho 1971, pl. XXXVIII(3).

L; Pl XXVIII, Fig. 2
Specimens : L.P.B. 3285, Tithonian, Ghileog Mts., Biefijel TT Mts.
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Description : Calcareous body elongate, oval to ellipsoidal in shape, branched or unbranched, with
central hollow surrounded by many ‘“vestibular” oval-trapezoidal chambers. The ‘vestibular”
septa chamber, is caleareous with fibrous structure. The wall is double, outer layer has two openings ;
both in lower part and in upper part of the vestibules. The septa have one, or numerous perfo-
rations which make connection with vestibules. In tangential section the calcareous body is per-
forated by numerous circular pores.

Dimensions : Hight of vestibular chamber 0,75—0,80 mm; width of vestibular chamber 1,2—
1,5 mm; thickness of septa 0,0753—0,090 mm ; thickness of wall 0,43—0,50 mm; diameter of
pores 0,15—0,20 mm,

Remarks : By shape and inner structure of calcareous body, this type of Spcngia is very similar
to Steinmann’s genus Barroisia from Sphinctozoa, which have been encountered in Aptian-
Albian age. Likely this type of Spongia is a new species of the genus Barroisia to come down
in the Jurassic.

HYDROZOA
Genus Parastromatopora Yabe & Sugiyama 1935
Parastromatopora sp.
Pl XXIX, Fig. |

Specimens ; L.P.B. 3289, Tithonian, Ghilcos Mts.
Dimensions : Diameter of tubes 0,23 —0,35 mm ; width of wall 0,10—0,15 mm.

Genus Cladocoropsis Felix 1906

Cladocoropsis mirabilis Felix

PLXXVIIL, Fig. 1; PL XXIX, Fig. 1
Cladocoropsis mirabilis n. sp. Felix 1906, p. 3—10, fig. 15 . mirabilis — Radoicic 1957, p. 158, lah. 1-2; C. mira-

bilis — Turnsek 1966, p. 367, lah. 19, sl. 6.

Hypotype : 1. P.B. 3290, Tithonian, Ghilcos, Figetul Ciucului, Bicajel Mts.
Occurrence : Upper Jurassic from Dalmatia, Oxfordian-Lower Kimmeridgian from Jugoslavia, Malm
of France, Italy, Grece, Japan, Spain.

Cladocoropsis cretacica Turnsek
PL LXXIX, Fig. 4; Pl LXXXI, Fig. 2
Cludocoropsis erelucican. sp. Turns ek 1968, p. 368, pl. 5.
Hypotype : L.P.B. 3291, Hauterivian-Barremian, Ghilcoy Ms.
Occurrence ; Hauterivian from Niksic, Montenegru (Jugoslavia).

Cladocoropsis sp.
PL XXXV, Fig. 1

Specimens : 1L.P.B, 3293, Upper Tithonian, Ghilcog Mts.

Genus Spongiomerpha Frech 1890
Spongiomorphae asiatica Yabe & Sugiyama
Pl. XXXI, Fig. 3
Hypotype : L.P.B, 3294, Upper Tithonian, Ghilcog Mts.
Occurence : Upper Jurassic from Torinosu limestone (Japan).

TABULATA
Genus Chaetetopsis Neuma yr 1890
Chaetelopsis rumanus (Simionescu)
Pl LXNXIV, Fig. 1 -2

Pseudostromatopora rumand n, sp. Simioneseu 1940, p. 2—3, text fig, 1—2 pl. 1, fig. 13, pl. III, fig. 1; Solenopora
rumana — Filipeseu 1953, p. 178—179, text fig. 1 —3; Chaeletopsis zonada n. sp. Patrulius 1965, p. 26, pl. 1
— 111, pl. IV, [ig. 1: Chaefeles rumanus — Dradgastan 1967, p. 514515,
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Hypotype : L.P.B. 3297, Barremian-Lower Aptian, Ghilcog Mts., Bic#ijel I Mts.
Occurrence : Lower Cretaceous from Cernavod#d (Dobrogea), Aptian from Ciucas Mts. and Raréiu Mts,

COPROLITHE
renus Favreina Bréonnimann
Favreina salevensis (Parejas)
Pl. XXXIV, Fig. 3
Coprolithus salevensis n. sp. P arejas 1948, p. 512, pl. 1 C. cf. salevensis — D u faure 1958, p. 113, pi. 6, lig. 8—17; C. sale-

vensis — Radoicic 1960, p. 50, pl. VIII, fig. 1 ; Favreina salevensis — Bernier 1968, pl. 16, fig. 6; I. cf. sale-
vensis — Ramalho 1971, pl. XXXIV (4).

Hypotype : L.P.B, 9504, Upper Tithonian, Ghilcos Mts.
Occurrence : Upper Jurassic and Neocomian from Alpine province.

Favreina cuvillieri Bronnimann
Pl. LXI, Fig. 3
Favreina cuvillieri — Cuvillier, Bassoulet & Fourecade 1969, p. 185, pl. I, fig. 9.
Hypotype : L.P.B. 9505, Berriasian-Lower Valanginian, Ghilcog Mts.
Occurrence ; Kimmeridgian-Neocomian or Barremian-Aptian from Spain, Cuba, Guatemala,

TEREDINIDARE
Genus Bankia Gray 1842
Bankia striata (Carozzi)
Pl. XXV, Fig. 1
Organism C — Favre & Richard 1927, p. 3637, fig. 13—14, pl. 1; Vaginella siriala n. sp. — Cavozzi 1954, p. 107,
text fig. 1, pl. 1, fig. 1 —38; V. slriata — 19€0 — Sartoni& Crescen Ui, p. 293, tav. XX, lig. 2, 1av. XXI, lav.
LII, fig. 5; Bankia siriate — Farinacci 1963, p. 151 —178, lext fig. 6, tav. 1—V; Veginella siricla — Bernier
1968, pl. 15, fig. 2; ,,Vaginella’ stricla — Ramalho 1871, pl. XXXIV (4); Bankia striale — S1illa, Dragas-
tan & Dumitru 1972, pl. 11, fig. 3.
Hypotype : L.P.B. 9511, Upper Tithonian, Ghilcog Mts. and Cupas Mits.
Occurrence : Kimmeridgian pro parte-Portlandian B from Spain, Tithonian from Alpine province,

SERPULIDAE
Genus Mercierella Fauvel 1923
“Mercierella” dacica Dragastan
Pl XVI, Fig. 3; Pl. XXIII, Fig. 2; Pl. XXX, Fig. 1
Mercierella(?) dacica n. sp. Dragastan 1966, p. 147, fig. 1—=3; MA?). dacica — Stillda Dragastan & Dumiltru
1968, p. 207, pl. L, e—1; ,,M." dacica — Radoicic, p. 198,

Hypotype : L.P.B. 9512, Tithonian, Ghilecog Mts.

Occurrence : Kimmeridgian-Tithonian from Ciclovina zone, Tithonian from Trasciu (Apuseni
Mountains), Portlandian-Berriasian from opaonic (Yugoslavia).

CRINOIDEA
Saccocoma sp.
Pl. VII, Fig. 3; Pl. 1X, Fig. 1; PL X, fig. 1 ; PL. XIV, Fig. 7—9; PL. XV, Fig. 16
Specimens : L,P.B. 9513, Kimmeridgian-Lower Tithonian from Ghilcog Mts.
Occurence : Oxfordian-Valanginian from Tethys province with a maximum in the Upper Kimme-
ridgian-Lower Tithonian.

MICROPROBLEMATICAR
Genus Aeolisaccus Blliott 1958
Aeolisaccus inconstans Radoicie
Pl. LXNXII, Fig. 2; PL. LX1V, Fig. 3

Aeolisaceus inconstans n. sp. Radoicic 1966/1967, p. 277, pl. 7.
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Hypotype : L.P.B. 9518, Berriasian-Lower Valanginian, Ghilcos Mts.
Oceurrence : Kimmeridgian-Portlandian-Albian-Cenomanian from Jugoslavia.

yenus Laerymorphus Elliott 1958
Lacrymorphus barremianus Dragastan
Pl. LXXXIV, Fig. 4; Pl. LXXXVIII, Fig. 1-2
Lacrymorphus barremianus n. sp. Dra gastan 1971, p. 189, plL X1 fig. 1—5.
Hypotype : L.P.B. 9350, Barremian, Ghilcog Mts. and Bicdjel Mts.

X Organism

Pl. XXVII, Fig. 2
Specimen : L.P.B. 9520, Tithonian, Ghilcog Mts. and Fagetul Ciucului Mts.
Description : Test caleareous with oval-ellipsoidal or cylindrical shape. In longitudinal section,
central part, has one or many obligue -median “septa’. The test presents,in the oral? region,
one lateral projection which forms collar zone. Between ‘‘septa” may be observed many oval or
circular cavities. Septa and outer and inner layers of wall are formed by fibrous calcite and by
calcite plates. Calcareous wallis perforate by little tubular pores, which come in contact to surrounded
eavities of septa.
Dimensions : Hight of test 0,46 mm; width of test 0,28 —0,67 mm ; diameter of cavities 0,15 mm
width of fibrose calcite layer 0,043 —0,095 mm; width of calcite plates layer 0,015—0,025 mm.
Affinities : By shape and disposition of cavities these organisms are probably similar to Cocco-
lithoporida. The morphological characters show that these organisms were planktonic and corres-
ponding probably to larval stage of Spongia, Hexacorals or Bryozoa.

Manuseript received on May 18, 1973

4 \l Institutul Geologic al Romaniei
IGR



REFERENCES

Allemann F, Calalane R, Farés I, Remane J. (1971) Standard Calpionellid zonation (Upper Tithonian-Valan-
ginian) of the weslern mediterranean province. Proceed. of the I Planktonic Conferences. Roma (1970), p. 1337 — 1340,
Roma,

Angeluecel A, Praturlon A, (1968) Raddopio letlonico della serie Meso-Cenozoica nelle gole di Celano a nord del Fueino
(Appenino Centrale). Geol. Romana, V11, p. 431 — 116, Roma.

Arkell W. J. (1956) Jurassic geology of the world., p. 864, London.

Atanasiu L (1958) Carle géologique des environs de Cheile Bicazului (présentée par 1. Baneild). Ann. Insi. geol. Roum. XXIV —
XXV, p. 5—11, Bucarest.

Azema J, Jaffrezo M. (1972) Deseription de Likanella n. sp., algue Dasyeladaceae du portlandien ou du berriasien du
Puig Campana (Province d’Alicante, Espagne). Rev. espan. de Micropal. numero extraordinario XX N Aniv. E. N. Adaro,
p. 125—129, Madrid.

Babinol J. F, Gervais J, Masse J. P, Tronchelli G. (1971) Contribution & I'étude micropaléonlologique
et sédimentologique de la formalion des ,,Marnes vertes infracrélacées” de la Basse-Provence ocecindentale (Sud-Est
de 1a France). Ann. de I'Univ, de Provence-Sciences, NLVI, p. 189—207, Marscille.

Baltres A. (1970) Microfaciesul calearelor cretacicului inferior alohton din parlea meridionald a Muntilor Haghimasg, D. S.
Inst. Geol. LN1, p. 29—40, Bucuresti.

Bineild I (1941) Elude géologique dans les Monts Highimas-Ciue (Carpates orientales). Ann. Inst. geol. Ronm. XI,
p- 238, Buecaresl.

Barthel W, Cediel I,y Geyer O, Remane J. (1966) Der subbelische Jura von Cehegin (Provinz Murcia, Spanien).
Mill. Bayer .Slaalssamml. Paliiont, hist, Geol. 6, p. 167—-211 ,Miinchen.

Basson P. W, Edgell . 5. (1971) Calcarcous algae from the Jurassic and Cretaceous of Lebanon. Micropaleontology,
170, p. 411 =433, New York.

Barbulescu Aurelia, Neagu Th (1970) Los Foraminiferos neojurassicos de Topalu (Dobrogea Central, Rumania).
Rev. espan, Micropal., 112, p. 105 —116, Madrid.

Bernier P. (1968) Le ,,Portlandien” de 1a bordure méridionale des Cévennes (Montagne dela Seranne-Monlagne des Cagnasses).
Geobios, 1, p. 103—118, Lyon.

- Macquar J. G, Michaud J. D, Palul J P, Ziserman A. (1970) Conlribulion & la recherche de
gisemenls métalliferes cachés (district des Malines-Cevennes). Bull. du 3, R.G.M. (deuxiéme série), Section 1171, p.1—-97%,
Paris.

—  (1971) Deux nouvelles algnes Dasyeladacées du Jurassique supéricur du Jura méridional. Geobios, 4/3, p. 173—184,
Lyon.

Bielecka W, Pozarysky W. (1951) Stratigrafia mikropaleonlologiczna Gornego Malmu w Polsce Skodkowej. Prace,
XIIL p. 206, Krakow.

Birkenma jer K. (1965) Oullines of the Geology of Lhe Pieniny Klippen Belt of Poland. Rocznik Pol. low. Geol.,
NXNXXV/3, p. 325—-402, Krakow,

Borza K. (1969) Die Mikrofazies und mikrofossilien des Oberjuras und der Unterkreide der Klippenzone der Westkarpaten.
Slowalk. Akad. p. 301, Bratislava.

Bouroullee J, Deloflflre R. (1968) Les Algues du Néocomien d’Aquitaine. Bull. Centre Rech. SNPA, 2/2, p. 213 —
261, Pau.

—  (1969) Interprétation sédimentlologique et paléogeographiques des microfacids Jurassique du sud-ouest Aquitain. Bull.
Centre Rech. SN PA, 32, p. 287 —328, Pau.

—  (1970) Interprétation sédimenlologique el paleogéographiques, par microfacies, du Crélacée inferieur basal d’Aqui-

taine, sud-ouest. Bull. Cenire Rech. SN PA, 12, p. 381 — 129, Pau.

Canerot J, Deres IF. (1970) Données nouvelles sur le Néocomien et le Barrémien pro parte della Sierra de Val-

dancha (Province de Caslellon, Espagne). Bull. Cenire Rech. SNPA, 4/2, p. 431 —451, Pau.

Brénnimann P, Durand Delga M, Grandjacquet Cl (1971) Présence simullanée de Prolopeneroplis siriata
Weynschenk et de Calpionelles néocomiennes dans le ,,Flysch Galestrino” de Lucanic (Ifalie méridionale). Rep. de
Mieropal. numero special 4 la memoire du Prol, Jean Cuvillier, 14/5, p. 96—101, Paris.

4 \l Institutul Geologic al Romaniei
IGR



80 OVIDIU DRAGASTAN

Carozzi V. A. (1960) Microscopic Sedimenlary Petrography. p. 485, New York.
Cayeux L. (1935) Les roches sédimentaires de France (Roches carbonalées, caleaires et dolmies). Masson Cie, p. 463, Paris.
Centamore E, Chiocchini M, Deiana G, Micarelli A, Pieruce ini U. (1971) Conlributo alla conoscenza
del Giurasico dell’ Appennino Umbro-Marehigiano, Studii geol. Camerti I, p. 7—889, Camerino.
Chilingar G. V., Bissel I J, Fairbrigde R. W.(1967) Carbonate Rocks. Developments in Sedimentology., 94,
FElsevier, p. 471, Amsierdam.
GColacicehi R, Pralurlon A. (1965) 1l problema delle [acies nel Giura della Marsica nord-orientale. Bel. della Sve.
Geol, Ital., LXNXXIV/1, p. 3—13. Milano.
Colom G. (1966) Les couches & Protoglobigerines de 1'Oxfordien supérieur de P'lle d'Ibiza el leurs équivalents a Majorque et
dans le domaine Subbélique. Rev. de Micropal., 91, p. 2036, Paris.
Conrad M. A. (1969) Les calcaires urgoniens dans la région entournant Genéve., Thése, p. 79, Genéve.
— Radoicie R. (1972) On Municria baconica Deecke (Characeae) and Clypeina? solkani n.sp. (Dasyeladaceae). A
case of homeomorphism in ealeareous green Algae. C. I des Séances, SPIHN, 6/2—3, p. 8795, Geneve.
Cuvillier J. (1958) Micropaleontologic moderne. Rev. de Micropal. 111, p. 6 —8, Paris.
—  (1961) Elude el utilisation rationalle des mierofacits. Rev. de Micropal., 4/1. p. 3 —6, Paris.
Dangeard I. (1935) Les pisolithes & Girvanelles dans le Jurassique de Normandie. Bul. Soc. géol. de I'rance, V' H—5,
p. 263276, Paris.
Derin B, Reiss Z. (1966) Jurassic microfacies ol Israel. The Isracl Inst. of Pelrol, special publ., p. 3—13.
Dragastan O. (1964) Saceocoma si Globochaele alpina in microfaciesul Jurasicului superior din Bucegi si Banat. An. Univ.
Bue. 2, p. 95—107, Bucuresti.
— (1966) A New Serpulid species in the Upper Jurassic of Rumania. Paldont. Zeil. 40, 1/2, p. 147—150, Stuttgarl.
— Istocescu D., Diaconu M (1966) Etude du niveau i Charophytes d'age Crétacée inférieur des Monts Padurea
Craiului (Roumanic). Rev. de Micropal, 9/1, p. 2328, Paris.
- (1966) Microfaciesurile Jurasicului superior si Crelacicului inferior din Munlii Apuseni (Munlii Trascaun si Muntii
Padurea Craivlui). An. Univ. Bue. NV(2, p. 37—47, Bucuresli.
—  (1967) Algues calcaires du Mésozoiques de Roumanic el leur imporlance stratigraphiques, Assoe, Geol, Carpalho- Balkan.
VIIl-e. Congress, p. 309—517, Belgrade.
— (1967) Alge calearoase in Jurasicul superior si Crelacicul inferior din Munlii Apuseni. Siud. cere. geol. Acad. R. S. Rou-
manie, 12/2, p. 441 —454, Bucuresli.
- (1968) Algues caleaires dans le Jurassique supérieur de Roumanic. Geol. Romana, V11, p. 59—74, Roma.
— (1968) Données sur le microfacies du Jurassique supérieur et du Crétacée inférieur de la région des Gorges de Bicaz
(Cheile Bicazului, Carpales orienlales). Rev. de Micropal. 112, p. 71—76, Paris.
- (1969) Algues caleaires du Jurassique supéricur el du Crétacée inféricur de Roumanie. Rev. de Mieropal. 12/1, p.
53 —63, Paris.
— (1969) ,,Micro-oncolithes” dans le Jurassique de la vallée du Bicaz (Carpales orientales, Roumanie). Dull. dela
Sec. géol. de France XI1/5, p. 655—659, Paris.
— (1970) New speeies of Dasycladaceae (Calearcous Algae) in the Lower Crelaceous of Lhe Easlern Carpalhians (Rumania).
Rev. Paleobolan. Palynol., 10, p. 117—129, Amslerdam. .
- (1971) New calcarcous Algae in the Upper Jurassic and Lower Crelaccous from the Bicaz Valley (East Carpalhians).
Rev. espanola de Micropal., 3/2, p. 155—192, Madrid.
- MutiuR., Vinogradoy C. (1973) Zonele microfaciale si limila Jurasie-Crelacic in Carpalii Orienlali (Masivul
Highimas) si in Platforma Moesicil, St. cere. geol. geofiz. geograf. Aecad. R. S. Roméania, nr. 2, p. 509—2533, Bucuresli.
Dufaure Ph. (1958) Contribution a I'étude straligraphigue el micropaléontologique du Jurassique el du Néocomien de
T'Aquilaine a la Provence. Rev. de Micropal., 1/2, p. §7—115, Paris,
DurandDelga M. (1957 Quelques remarques sur les Fibrosphéres. Publ. du Sern. de la Carte glol. d'Algerie, Bull, 13
p. 133 —164, Alger.
—  (1957) Une nouvelle Terme de Calpionelle. Publ. du Serv. de la Carte geol. d’ Algerie. Bull,, 13, p. 165—170, Alger.
—  Jaffrezo M. (1972) Réflexions sur les Calpionelles de est des Pyrénées [rancaises. Revo. de Micropal., 15/2, p.
57—62, Paris.
Ellioll G. F. (1968) Three new Tethyan Dasycladaceae (Caleareous Algae). Palacontology, 11[4, p. 4191 —497, London.
—  (1968) Permian Lo Palacocene Calearcous Algae (Dasycladaceace) of Lhe Middle East. Bull. of the Brilish Museum
(Nat. hisl.), Geolegy, Suppl. 4, p. 111, London.
—  (1970) Pseudocymopolia a Mesozoie Telhyan alga (Family Dasycladaceae). Palaeoniology, 13/2, p. 323—326, London.
Endo R. (1961) Phylogenelic Relationships among the Calearcous Algac. Commemoralive volume, p. 52, Saitama Univ.
—  (1961) Calearcous Algae from Lhe Jurassic Torinesu Limestone of Japan. Special Publication, p. 53—75, Sailama Univ,
Farinacei A, Radoicic R. (1964) Correlazione fra serie giuresi e cretacee dell’Appennino Centrale ¢ delle Dinaridi
esterne. Rendicontia, 7)2, serie 2, p. 269—300, Roma.
—  (1963) I Foraminiferi di un livello marnoso nei caleari diasprigni del Malm (Monti Martani, Umbria). Geol. Romana,
1V, p. 229258, Roma.
Filipeseu M., G, Dragastan O. (1964) Resles de Tinlinnidae dans les dépdls lithoniques et néocomiens de Ia Repu-
blique Populeire Roumaine, Reeueil en Uhon. de U'Aead. 1. S. Iovichep, p. 247—261, Soflia.

f/ \1 Institutul Geologic al Romaniei
IGR



UPPER JURASSIC AND LOWER CRETAICEOUS MICROFACIES . 81

—  (1970) Une nouvelle éspéce de Tintinnopsella du Valanginien des Carpates méridionales—Banat (Roumanie), Rep. de
Micropal. 12(4, p. 234—236, Paris.
Fliigel E. (1966) Algen aus dem Perm der Karnischen Alpen. Carinthie 11, Sh. 25, s. 76, p. 3—76, Klagenfurt.
Folk R. L. (1959) Praclical pelrographic classification of Limestones. Bull. Amer. Assoe. Pelrol, Geol. 43/1, p. 1—38, Tulsa,
Fourcade E. (1970) Le Jurassique et le Crétacé aux confins des chaines Betique el Iberique (Sud-Est de 1'Espagne), Thése,
tome I—1II, p. 424, tome III, 42 planches, Paris.

— Jerez L, Rodriguez T., Jalffrezo M. (1972) El Jurassico terminal y el Cretacico inferior de la Sierra
de la Muela (Provincia de Murcia). Considerciones sobre las biozonas con foraminiferidos del Albense-Aptense del sur
este de Espana. Rev. espan. de Micropal. numero extraordinario XXX Aniversario E. N. Adaro, p. 215—248, Madrid.

Foury G. (1964) Contribution a I'étude stratigraphique el micropaléontologique du Jurassique supérieur et du Crétacée
inférieur des Alpilles. Thése, p. 175, Lyon.

—  (1968) Le Crétacée inférieur des Alpilles. Contribution a I'étude stratigraphique et micropaléontologique. Geobios, 1,
p. 119—164, Lyon.

Frollo M. (1940) Etude pétrographique des séries sédimentaires de la vallée du Bicaz— Carpates orientales. Thése, p. 183, Paris.

Geyer 0. (1961) Monographie der Perisphinctiden der Unterenkimmeridgien (Weisser Jura, Badenerschichten). Paleonto-
graphica, Abt. A, 117, H. 1—4, p. 1—157.

Gianotti A. (1958) Deux facits du Jurassique supérieur en Sicilie. Rep. de Micropal., 1/1, p. 38—51, Paris.

Ginsburg R. N, Lowenstam H. A. (1958) The influence of marine bottom communities on the depositional environ-
ment of sediments. .J. Geol., 66, no. 3.

Grasu C. (1969) Asupra prezentei Neocomianului in sinclinalul mesozoic al Highimasului. Luer. Staf. de cercef. Biol. Geol.
si Geograf. ,,Slejarul”, 2, p. 13—18, Pingarati.

—  (1970) Consideratii privind limita Jurasic-Cretacie in sinclinalul Haghimasului. Studii si cercel. de Geol.-Geograf.-Biol.
Muzeol., I, p. 43—53, Piatra Neamt.

— (1971) Recherches géologiques dans le sédimentaire mésozoique du bassin supérieur de Bicaz (Carpates Orientales),
Luer. staf. de cercet. Biol., Geol. si Geograf. ,,Stejarul”, 4, Pingdrali.

Gusic I (1966) Two new species of the subgenus Pianella from the Lower Cretaceous ol Istria. Geol. Vijesnik, 19, p. 35—46,
Zagreb.

—  (1970) The algal genera Macroporella, Salpingoporella and Pianella (Dasycladaceae). Taxon, 19(2), p. 257—261,

Amsterdam.

Hauer Fr. (1863) Geologie Sibenbiirgen, p. 424, Wien.

Henson F. R. S. (1948) Larger imperforate foraminifera of South-western Asia. Brilish Museum (Natural History),
p. 127, London.

Herbich Fr. (1878) Das Szekerland mit Beriicksichtigung der Angrenzen den Landestheile, Geol. und Paldont. Beschrieb.
Miil. a. d. Jahrb. d. Kén. ung. geol. Anstad!, V|2, mit 36 taf. u, L. karte, p. 19—363, Wien.

Holder H. (1964) Jura. Handbuch der Stratigraphische Geol. IV, p. 603, Stuttgart.

- Ziegler B. (1959) Stratigraphische und faunistische der Weissen Jura (Kimmeridgien) zwischen Siiddeutschland

und Ardéche. N. J. Geol. u. Paldon{. Abh. 108/2, p. 150—214, Stuttgart.

Hottinger L. (1971) Larger foraminifera of the Mediterranean Jurassic and their stratigraphic use. Annal. Instit. Geol,
Publ. Hungarici, LIV(2, 100-year celebration of the Hungaria Geol. Institute (1969), p. 497—503, Budapest.

Ianoviei V. Riadulescu D. Radulescu I, Sdandulescu M. (1968) Crystalline Mesozoic Complexes
and Voleanism in the East Carpathians (Central Sector). Intern. Geol. Congress XXIII Session, p. 56 Prague.

Jekelius E. (1922) Der mittlere und obere Jura in Gebiet des Highimasul Mare in Siebenbiirgen. Bull. de la Sect. de
U'Acad. Roum, 7/10, p. 127—134, Bucarest.

Johnson H. (1961) Jurassic Algae from the subsurface of the Guif Coast. J. of Paleoni., 351, p. 147151, Tulsa.

—  (1964) The Jurassic Algae. Quartl. Colo. School of Mines, 59/2, p. 129, Colorado.

—  (1968) Lower Cretaceous Algae from Texas. Prof. Contrib. of Colo. School of Mines, 4, p. 71, Colorado.

—  (1968) Lower Cretaceous Algae from the Blake Escarpment Atlantic Ocean and from Israel. Prof. Contrib. Colo.
School. of Mines 5, p. 46, Colorado.

—  (1969) A Review of the Lower Cretaceous Algae. Prof. Contrib. of the Colo. School of Mines, 6, p. 180, Colorado.

Knauer K., Nagy I (1962) Lorenziella nov. gen uj Calpionellidea nemzetseg. All. Fildt. Infezet, evrdl I1, p. 143—153,
Budapest.

Kutek J, Radwanski A. (1965) Upper Jurassic Onkolites of the Holy Cross Mountains-Central Poland. Bull. Acad.
Seien. Ser. géol. el geograph., XI111/2, p. 1556 —160, Krakow.

Lefeld J. (1968) Stratigraphy and palaeogeography of the High-Tatric Lower Cretaceous in the Tatra Mountains. Studia
Geol, Polonica, XXIV, p. 115, Krakow.

Le Hegarat G, Remane J. (1968) Tithonique supéricur et Berriasien de bordure cevenole. Corrélation des Ammao-
nites et des Calpionelles. Geobios, 1, p. 7—70, Lyon.

Logan B.W, Rezak R, Ginsburg R. N, (1954) Classification and environmental significance of Algae Stromato-
lithes. J. Geol., 7211, p. 68—83.

Maillard J. (1966) Les Tintinnoidiens et leur utilisation en stratigraphie. S.N.P.A.-Cenire de Rech.-Pau, p. 2—10, Pau.
Maslov V.P. (1958) Noviie nohodki Vodoroslei v Jure Krima. Doklad. Akad. Nauk. URSS, 1122, p. 354—2357, Moskva.

4 \l Institutul Geologic al Romaniei
IGR



82 OVIDIU DRAGASTAN

Masse J. P, Poignant F.A. (1970) Nouvelle contribution a I'étude des associations aIgalu. du Clétacéc inférieur
provencal. Importance paléoecologique. C.R. semm. des Seance de la S.G.F., 2, p. 43, Paris.
— (1971 Contribution a l'étude des alguu; du Crétacé inférieur plovenml Intérét stratigraphique. Rev. de Micropal.,
13/4, p. 258—266, Paris.
Mayne W. (1953) Pseudocyclammina hedbe1g1 n. sp. from the Urgo-Aptian and Albian of Venezuela. Cushman Found.
Res. Conir. 4, p. 101—102, New York.
—  (1958) Feurtillia frequens n. gen n. sp. a new genus of Lituolid foraminifera, Cushman Found. Res. Conir, TX/1,
p. 1—3, New. York.
Misik M. (1966) Microfacies of the Mesozoic and Tertiary Limestones of the West Carphatians. Slovenska Akademia, p. 269,
Bratislava.
Murgeanu G, Patrulius D. (1960) Les formations mésozoiques des Carpates roumaines et leur avant-pays. Annal.
Instit. Publ. Hungar., XLIX, p. 170—177, Budapest.
Mutihac V. (1971) Les facits du Jurassique de la Zone centrale des Carpates orienteaux (Roumanic). Annal. Instit.
Geol. Publ. Hung. LIV/2, p. 185—194, (1969), Budapest.
Nagy I (1964) Examen microbiofacial du Complexe du Malm en affleurement a Zengivarkony (Montagne Mecsek). All.
Fild. Intezet. evrél. 1, p. 97—108, Budapest.
Neumayr M. '1873) Die Fauna der Schichten mit Aspidoceras acanthicum. Abh.d. k. k. geol. Reichs. S. 141—257, Wien.
Nikler L., Sokac B. (1967) Fossil Dasycladaceae from:the Upper Jurassic of the Mount Velebit and the N'W part
of the Mount Velika Kapela. Jugoeslor, Akad. znanosti, p. 101—134, Zagreb.
—  (1968) Biostratigraphy of the Jurassic of Velebit (Croatia). Geol. Vijesnik, 21, p. 161 —176, Zagreb.
Oncescu N. (1965) Geologia Roméniei. Editura stiintifici, p. 534, Bucuresti.
Patrulius D. (1957) Corelarea Doggerului superior si a Malmului din Carpatii ovientali. Acad. R. P. Romdndg, Bul. stiin-
fifie, 112, p. 261—274, Bucuresti.
—  (1965) Inventar sumar al algelor calearoase neojurasice’si eocretac]ce din Carpatii romanesti §i Platforma moesica.
D.S. Com. Stal Geol., L1j2, p. 31—42, Bucuresti.
—  (1969) Geologia. masivului Bucegi si a culoarului Dimbcwcwalel Edit. Acad., p. 321, Bucuresti.
— Popa Elena Popescu Ileana (1969) Structura pinzeli Bucovinice in partea meridionald a masivului
cristalin moldav (Carpafil orientali). An. Com. Stat Geol., XXXVII, p. 71—117, Bucuresti.
Pia J. (1920) Die Siphoneae Verticillatae vom Karbon bis zur Kreide. Traduction Technip, p. 5—236, Paris.
Poignant A. (1964) Révision du Crétacée inférieur en Aquitaine occidentale et méridionale. Thése, p. 317, Paris.
—  (1968) Les Algues calcaires aptiens et albienes d’Aquitaine méridionale. Rev. de Micropal. 104, p. 271—276,
Paris.
Praturlon A, (1964) Calcareous Algae from Jurassic-Cretaceous Limestones of Central Apennines (Southern Latium-
Abruzzi). Geol. Romana, 11I, p. 171 —202, Roma.
—  (1966) Algal Assemblages from Lias to Palaeocene in Southern Latium-Abruzzi: a Review. Boll. Soc. Geol. Iial.
85, p. 167—194, Milano.
— Radoicic R. (1967) Notes of the Dasyclad genus Salpingoporella Pia. Geol. Romana, VI, p. 137—144, Roma.
Preda I, Pelin M. (1962) Asupra Cretacicului inferior din Cheile Bicazului. An. Unip. Bue. ser. St. nat. Geol.-Geografie,
32, XI, p. 55—66, Bucuresti.
—  (1963) Contributii la cunoasterea geologiei imprejurimilor Lacului Rosu (Carpatii orientali). Comunicdri de Geolo-
- gie, II, p. 209—220, Bucuresti.
—  (1964) Contribulii la cunoasterea geologiei Cheilor Bicazului. An Univ. Bue. ser. SI. natf.Geol.-Geografie, XI11/1 p.
45—60, Bucuresti.
Radoidic R. (1959) Salpingoporella dinarica n.sp. u dojnokrednim serdimentima Dinarida, Bull. Geol. livre III, p. 33—42,
Titograd.
—  (1960) Microfaciés du Crétacée et du Palaeogene des Dinarides externes de Yougloslavie. Instif. de Rech. Geol. ZWI,
p. 171, Beograd. !

—  (1966) Microfaciés du Jurassique des Dinarides externes de la Yougoslavie. Geologija, Kniga 9, p. 377, Beograd.

—  (1966/1967) Sur les microfossiles problématiques du Jurassique et du Crétacée des Dinarides externes. Annal. Geol,
Penin. Balk., XXXIII, p: 121 —126, Beograd.

—  (1967) Salpinogoporella melitae spec. nov. des sediments Crétacée inférieur des Dinarides exlernes. Vesnik, XXIV/
XXV, p. 269—280, Beograd.

~ (1968) Likanella? danilovae spee. nov. et quelqiies autres Dasycladacées crétacées inféricurs des Dinarides externes.
Vesnik, XXVI, p. 177—194, Beograd.

—  (1969) Coptocampylodons de cer tams sediments Jurassique et Crétacée de la Yougoslavie. Vesnik, XXVII, p. 191 —200,
Beograd. :

—  (1969) Dasycladacéea jurassiques et crétacées dela Serbie orientale. Vesnil, XXVII/Seria A, p. 177—190, Beograd.

—  (1969) A Yiew Lower Cretaceous Dasycladacea Clypeina pejovici and note on some Clypeinae. Geol Romana, VIII,
p. 71 —84, Roma.

Riileanu "Gr., Nistdseannu © (1960) Contributii la cunoasterea faunei de amonifi din Jurasicul superior de la
Svinita (Banat). Stud. cere. Acad R.P.R.;, V1, p. 7—38, Bucuresti.

4 \l Institutul Geologic al Romaniei



UPFPER JURASSIC AND LOWER CRETACEQOUS MICROFACIES 83

— Patrulius D, Bleahu M, Nistdseanu 8. (1968) Aspects fundamentaux de la géologie du Méso-
zoiques de Roumanie. Ann. du Com. d’elal pour la Géol. XXXVI, p. 85—115, Bucarest.

Ramalho M. (1971) Contribution a I’étude micropaléontologique et stratigraphique du Jurassique supérieur et du Cré-
tacée inférieur des environs de Lisbonne (Portugal). Serv. Geol. de Porfugal, Memoria 19 (Nova Serie), p. 212, PL
XXXIX, Lishoa.

Redmond C.D. (1964) Lituolid foraminifera from the Jurassic and Cretaceous of Saudi Arabia. Micrepaleontology, 104,
p. 405—414, New York.

Remane J. (1964) Untersuchungen zur Systematik und Stratigraphie der Calpionellen in den Jura-Kreide grenzschis-
cten des Vocontischen Troges. Palaeonlographica, Abt. A, 123, Frankfurt.

— (1968) Ein Fund von Teutloporella socialis Praturlon (Dasycladaceae) in Tihton der subalpinen Ketten Frank-
reichs. N. Jb. Geol. Paliont. Mh. 11, p. 684 —669, Stuttgart.

—  (1969) Les possibilités actuelles pour une utilisation stratigraphique de Calpionelles (Protozoa, Incertae Sedis, Ciliata).
Proceed of the first Intern. Conf. on Planktonic microfossils (1967), p. 558573, Genéve.

—  (1969) Morphological and stalistical analysis of Clypeina jurassica (Favre) (Dasycladaceae) by means of serial sections.
Geol, Romana, VIII, p. 88—116, Roma.

Saint-Marec P. (1970) Contribution a la connaissance du Crétaceé basal au Liban. Rev. de Micropal. 12,/4, p. 224 —233,
Paris. ; )

Sartoni S., Crescenti U. (1963) Ricerche biostratigrafiche nel Mesozoico dell’Appennine meridionale. Giorn. di
Geol., 2/29, p. 161—388, Milano.

Sartoni S.(1965) Stratigrafia dei terreni sedimentari del Foglio 2, 208 Dorgali. Giorn. di Geol., 2/33, p. 159—173, Bo-
logna. '

Siandulescu M. (1967) La nappe de Héghimas — une nouvelle nappe de décollement des Carpathes orientales. Assoc,
Geol. Carpath. Balk. VIII-éme Congress, p. 179—185, Belgrade. |

—  (1968) Probleme tectonice ale sinclinalului Highimas. D.S. Com. Stal. Geol., LII1/3, p. 221 —244, Bucuresti.

—  (1969) Structura geologici a parlii centrale a sinclinalului Highimas. D.S. Com. Staf Geol., LIV/3, p. 227—263,
Bucuresti.

—  (1972) Studiul geologic al pirtii centrale §i nordice a sinclinalului Highimasg (Carpatii Orientali). Rezumafm' tezei de
doctorat, p. 55, Bucuresti.

Sdndulescu Jana (1969) Contributii micropaleontologice la cunoasterea Cretacicului din sinclinalul Highimag., D.S.
Com. Stat Geol. LIVI3, p. 307—336, Bucuresti.

Schroeder R. (1968) Sobre algunos foraminiferos del Valanginiense de la Sierra de Valdancha (Provincia Castéllon).
Bol. R. Sc. Espan. Hist. Nal. (Geol.), 4/66, p. 311—318, Madrid.

Simionescu I (1940) Sur quelques algues mésozoiques de Roumanie. Bull. de la Secl. Scien. de I' Acad. Roum., X.XII;
/8, p. 357—364, Bucuresti.

Sokac B. Nikler L. (1971) Cymopolia longistila n. sp. a new calcareous alga (Dasycladaceae) from the Lower Cre-
taceous of the Dinaric Mountains. Geol. Vijesnik, 24 (1970), p. 77—84, Zagreb.

Stilla Al, Dragastan O, Dumitru I (1968) Sedimentological study of the Upper Jurrassic sequence of
Limestones in the Pui Zone (Rumania). Sedim. Geol., 2, p. 291304, Amsterdam.

—  (1972) Consideratii stratigrafice asupra faciesului carbonatat recifal din zona Pui (Carpatii Meridionali). D.S. Com,.
Stal Geol., LVIIIf4 (1971), p. 123—129, Bucuresti.

Thieouloy J.P. (1959) Elude micrographique des ,,Calcaires a debris Barremo-Aptiens sur le pourtour méridional du Ver-
cors. Trav. du Lab. de Géol. de la Fac. des Sciences de I Univ. de Grenoble. 35, 39—99, Grenoble.

Turculet I, Grasu C. (1971) Donées stratigraphiques et de corrélation concernant les Couches 4 Aptychus des Carpa-
tes roumaines. Acla geol. Acad. Seienl. Hungaricae, 15, p. 281—289, Budapest.

Turnsek D. (1966) Upper Jurassic Hydrozoan fauna from Southern Slovenia. Slov. Akad. Znan. Disserlationes., IX/8,
p. 337—428, Zagreb. i 8

—  (1968) Some Hydrozoan and Corals from Jurassic and Cretaceous strata ol southwestern Jugoslavia. Slov. Akad.
Znan. Disserlationes, XI1/9, p. 353—376, Zagreb. o

Vinogradov C, Dragastan O. (1965) Micrographic study of line-marls from the Sinaia Beds (Eastern Calpathlans)
Carpath.-Balkan. Geol. Assoc. VII Congress, Rep. parl. I, 2, p. 61—65, Sofia.

Viotti C. (1965) Microfaunas et microfaciés du Sondage Puerto Cansado 1 (Maroc méridional-Province de Tarfaya). Mem.
B.R.G.M. 32, p. 29—80, Paris.

Wilson L.R. (1967) Particle nomenclature in carbonate sediments. N. Jb. Geol. Paldon!{. Mh. 8, p. 498510, Stuttgart.

* Les zones du Jurassique en France-par le Groupe Francais d’etude du Jurassique. C. R. somm. des Sean. de la Soc.

* -
géol. de France, 2, 1971, Paris.

4 \l Institutul Geologic al Romaniei



Acervulinidae
Acervulina
sp.
Acicularia
antigua
elongata

infermedia

Jurassica
? minula
Aclinoporella
? krymensis
podolica

Aeolissacus
inconstans

Ammobaculites
agglutinans

Amphirea
earpiana

4 nehispirecyelina
lusitanica

Arabicodium
elongalum
Jurassicum

orientalis
sp.

Archaenlithothamninm

somensis
Ataxophragmiidae

A

Bats

54
54
54
35
55
55

55
55
66
66
66

~1 =1
=1

INDEX

pl. _fig.
Bacinella
irregularis
XXX 9 Bankia
striata
Barroisia
XC 4 sp.
XXV 4
XXVI 2 Boueina
XXXIV 4 hochstetteri
LXXVIII 2
XCI 2, 4
LXXVIN 2 Calpionella
alpina
KXXII 3, 4
elliplica
XXX 3 Calpionellcpsis
eblonga
XXXVI 4
HRXVIT 1 & simplex
XXXVIII 1
LI 2 Calpionellites
LII 2, 4 dadayi
LXXI 2 Carpathoporella
fontis
LXXXIT Cayeuxia
anae
LXIV 3
XI 13, 14
XcVv 2, 4
alanasiui
XLVII 1, 2 —
LVII 4 clliolli
fruticulosa
LXXXVIL 1,2 aff. kurdistanensis
SXXN 1 moldavica
LXy 1
CXV 1
XVIII 4 piae
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CXXX
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XIX
XXVIII

XXVII
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XLIII
LVI

LVIII
LIX
LVIIL
LIX

LIX

LXXXIX

XXXII
LIV

LVII
LXVII
LXXIV
LXXVII
LIV

XCI
XXXIX
LXXI
LXXV
XXXVIII
XVIIL
XXXVII
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LXXXII
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Chacetetopsis
rumanus
Chinianella
sp.
Ciliata
Cladocoropsis
cretacica
mirabilis
sp.
Choffatella
decipiens
Clypeina
catinula
Jurassica
parvula
parvissima
aff. pejovicae
? solkani
Codiaceae
Conicospirillina
basiliensis
trochoides
cf. basiliensis
Coprolithe
Corallinaceae
Crinoidea
Cylindroporella
arabica
sugdent
Cymopolia
Jjurassica
atf. longistila
Crassicollaria
parvula
Dasycladaceae
,,Dasycladacea”
dalmatica
laskarevi
,,Dasycladacea’
Diplopora
Johnsont
Discorbidae
Discorbis
sp.
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pRE, pl. fig.

76

76 LXXXIV 1, 2

64

64 LXXVII 4

74

76

76 LXXIX 4
LXXXI 2

76 XXVIII 1
XXIX 1

76  XXXVI ‘3

51

51 LXXXIII 1
LXXXVII 3

62

63 XXXII 2

62 XXXV 9 i
XL 2

63

63 XX 4

63 LXXII 2

63 LVII 4
LXXIII 2, 4
LXI 2

69

47

47 XIII 7, 8
XL 1
XLVI 2
LI 4

48 XII 4, 6

48 LX 3

77

71

77

64

64  XXIII 4

64 LXXIX 2

63

63 XLV 2,3

63 XCI 4

74

74  XLII 3, 4

D

59

68

68 LXXXVII 3,4

68

68 XLIX 1
LXII 3, 4
LXIII 1,3, 4
LXIV 2, 4

68

68 LXVII 3

53

53

53 XIII 17, 18
XV 8,9

Diversocallis
n. sp.

Durandella
helentappant

Ethelia
alba
Everticyclammina
irregularis

aff, elegans
aff. virguliana
virguliana

Favreina
cuvillieri
salevensis

Feurtillia
frequens

Fischerinidae

Girvanella

jurassica
Globigerina

helvelo-jurassica
Globochacle

alpina

spinosa
Griphoporella

piae

Gymnocodiaceae

Harlanjohnsonella
sp.
Heleroporella
lemoinei
Hikorocodium
fertilis
Hydrozoa

Involutinidae

Kurnubia
Jurassica

72
72

75
75

77
77
77
51
51

53

68
67
67
70
70
76

48
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XXV
XXXI

XXIII
XLIII

XCIvV
XLIX
LIII
LII
XXXI
XLI

L
LXXVIII

LXI
XXXIV

LVII

LXVIII
LXX

XII

XXVI

XXXIX
XLV

LXXV

LXVI

XVIIIL

XXIII

fig.

20—25

85



86

Lacrymorphus
barremianus

Lenticulina
muensteri
danzayensis
quenstedti

omphalovorticosa

subalata
subgquadrata
parians

Likanella
campanensis
? danilovae
sp.

Lituolidae
Lithocodium
aggregatum

morikawai
Lithophyllum?
maslovi

Lorenziella
dacica

Macroporella
embergeri

praturloni

s Mercierella”
dacica

Microproblematica

Nautiloculina
oolithica
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pag nl. fig.
L Nipponephycus
aff. ramosus
78 -
[t | Nodophthalmidium
LEOOOVIL 1,12 Jjurassicum
48 Nodobacularia
=8 sp.
46 XII 7,8 Nodosariidae
A% B Nodosaria
47 XIV 10 , 11 14, 15 B
46 nitidana
cf. dispar
46 XI 2,3 Nubaeulari‘?iac
47 XV 12, 13
66
66 LXI 4
66 LXXXIV 3 Orhitolinidae
66 XXIII 1 Orbitolinopsis
XXXVIII 3 simplex
XLI 2,3 Ortonella
XLVIII 3, 4 lemoineae
XLIX 1,3,4
LX 2
LXII 3
LXV 4 Palaeodictyoconus
LXXI 1 arabicus
51
70 Parastromatopora
70 LX 4 sp.
LXII 2 Pavonitinidae
LXXIV 1 Paalzowella
LXXX Pl feifeli elevata
XCII 2
70 LIV 1 feifeli feifeli
71 feifeli seiboldi
71 XXVII 3 sp.
LXXIT 4
75 Permocaleulus
75 LXIX 158 geticus
sp.
M Peimscal‘a '
bursiformis
65
65 LXI 1 ,y Pianella”
LXII 1 exilis
LXVI 1
LXVIII 2,3
65 XLV 1 johnsoni
LI 2
77
77 XVI 3 pygmaea
XXIII 2
XXX Ak Porostromata
77 Protococcaceae
,, Protoglobigerinae’
N Protopeneroplis
striula
53 Pseudocyelammina
53 XVI 2 hedbergi
XXXIX 4
XL 4 Pseudoepimastopora
LI 4 crefacea
=
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pag... pl. fig.

72

72 XXX 4
XLIV 1

50

50  VIII 3, 4

51

51 VIII 2

46

47

47 XII 16

47  XII 17"

47 XII 9, 10

50

0

54

54

54 XCIII 3, 4

70

70 XXXIV 1

P

54

54 XCII 3
XCIII 1,09

76

76 XXIX 4

53

48

48 XI 9, 10

- XV 1—4

49 XIII 5, 6

49  XIV 5, 6

49 XI 11, 12
XV 16, 17

72

72

72 LII 1

67

67 XL 3
LV 3

61

61 XCI 2
XCII 1
XCIV 3

61 XX 4
XXII 2
XXVIII 4

61 XVII 1, %

OXXI 1, 3

73

7

54 VII 1

50

50 XVI 1

51

51 LXXXI 1

T DX 2

65

65 LI 2



Jurassica

Pseudofextulariella?
scarsellai

Radoiciciella
sublilis

Rectocyclammina
choubertt

Saccocoma
s5p.

Salpingoporella
annulala

carpathica
dinarica

melilae

radoicicae

turgida
Scehyzophyeeae
Solenoporaceae
Spirillina

kuebleri

fenuissima
Spongiomorpha

asialica
Squamariaceae
Stenoporidium

chaetetiformis
Stromatolitha

subtype columnoidale

(ELL-C)

ellipsoidale (ELL.)

subtype joint (85-J)

subtype nubecularioi-

dale

sphaeroidale (SS-C)

type (LLH)
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Tabulata
Teredinidae
Teutloporella
obsoleta

socialis

sp.

n.sp.
Textularia

foeda

cf. cordiformis
Tintinnopsella

carpathica

longa

remanei
Thaumathoporella

parvovesiculifera
Torinosuella

peneropliformis

Trocholina
alpina

aff. alpina

conica
aptiensis

cf, delicatissima
elongaia

friburgensis
nodulosa

solecensis

Turrispirillina
amoena

X Organism

Dag. pl. fig.

65  XXIII 2
XXVIIL 3
XXXVIL 3

54

54 LXXXVI 2

R

65

65 XLVIII 1
LX 1
LXIII 2
LXVII 2
LXX 4

52

52  XXXVI 3
XLVI 1
LVII 3
LXV 2

S

77

77 VII 3
IX 4
X 1
X1V 7—9
XV 16

61

62 LXX 2,3
LXXI 4
LXXIV 3
LXXVI 3

62 LXXXI 3
LXXXII 1, 3

62 LXXXI 2
LXXXIII 3

61 LXXXVI 1

62 LXXII 1, 3

61  XCIV 1

73

72

43

48  XII 18, 19

48 XV 14—15

76

76 XXXI 3

73

70

70

73
XX 2

73 XXXIII 1

73 XX 1

73 XXII 1
XXIV 2

73 XXV 1

73 XXI 2
XXXII 3,4

73  XXIV 1
§7 W
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Pag. pl. fig.
T
76
77
64
64 XXV 4
LX 4
64 LV 2
64 XXVIL 1
65 LXXV 2
53
53 XII 15
53 XII 11, 12
74
74 XLII 2
XLIII 3
LVI 1
LVIII 1
LIX 3
75
74 XLII 3
72
72 LXXVII 2
LXXXVI 3
51
51 NXXVI 2
LV 4
LVII 1
49
50 XV 10, 11
NXXIII 2
XL 3
50 XV
XXI 3
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PLATE 1
Lig. 1—2. — General view of the Tithonian, Neocomian and Urgonian limestone from the
Suhardu Mic Mounlains.
Fig. 3. — Easlern slope of the Ghilcos syncline sceing from Highimas side (on the right

Bicdjel Valley).
TFig. 4. — Easlern slope of the Ghileos syncline seeing from Figelul Ciucului side.
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PLATE IT

Tig. 1. — Callovian-Oxfordian Radiolarites Beds from western slope of Ghilcos Mls.

Fig. 2. — Upper Tithonian biostromite with Nerinea and Algae (western slope of Ghileos Mts.).
Fig. 3. — Barremian-Albian Wildflysch Formation (western slope of Ghileos Mts).

Fig. 4. — Neocomian limestone with Lepiathania leviathan (western slope of Ghilcos Mis.).
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

PLATE III

1—2. — Sutneria cf. plaiynota (Reinecke), Platynola Zone, Low:r Kimmeridgian,
hypotype L.P.B. 3284, nalural size.

3. — Aspidoceras ( Physodoceras) conlemporaneum (F a vre), Acanthicum Zone, Upper
Kimmeridgian, hypolype L.P.B., Atanasiu Collection, 1/2.

4—6. — Taramelliceras holbeini (O p p el), Uhlandi Zone, Lower Kimmeridgian, hypotype
L.P.B. 3280, fig. 4—5, nalural size, fig. 6, 1/2.

7. — Taramelliceras pugilis (N euma yr), Hypselocyelum Zone, Lower Kimmeridgian,
L.P.B. 3281, 1/2.

8. — Laevaptychus (Laluslaevaptiychus) longus (Mey er), Hypselocyelum Zone, Lower
Kimmeridgian, L.P.B. 3322, 1/2,

9. — Holcophylloceras bekasense (HerDbi ch), Uhlandi Zone, Lower Kimmeridgian,
Alanasiu Collection’s, 1.2,

10. — Lithacoceras geron (Zittel), Ulmense Zone, Lower Tithonian, Alanasiu
Collection’s, 1/2.

11. — Aspidoceras ( Physodoceras ) bathori I er bich, Acanthicum Zone, Upper Kimme-
ridgian, Atanasiu Collection’s, 1/2.
12. — Taramelliceras mikoi (Herbich), Acanthicum Zone, Upper Kimmeridgian,

L.P.B. 3281, 1/2.
All species from western slope of Ghileos Mts.
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PLATE IV

Fig. 1. — Palaeocyparis cf. elegans (Saporta), Acanthicum Zone, Upper Kimmeridgian,
L.P.B. 3322, Ghilcos Mts., nat. size.

Fig. 2—3. — Pygope janilor (Pictet), Ulmense Zone, Lower Tithonian, L.P.B. 3300, Ghilcos
Mts., nat. size.

Fig. 4—5. — Lithacoceras postulmensis (Blaschke), Conliguus Zone, Lower Tithonian,
L.P.B. 3282, Cupas Mts. 1/2.

Fig. 6. — Haploceras elimalum (O ppel), Contiguus Zone, Lower Tithonian, L.P.B. 3273,
Cupas Mts., nat. size.

Fig. 7. — Oppelia strambergensis Blaschke, Contiguus Zone, Lower Tithonian, L.P.B.
3279, 172,

Fig. 8. — Heliocoenia sp., Lower Tithonian, Ghilcos Mts., nat. size.

Fig. 9. — Prolefragonites sp., Lower Tithonian, L.P.B. 3277, Suhardu Mic Mts., nat. size.

Fig. 10. — Chlamys sublextorius (Miinster), Lower Tithonian, Ghilcos Mts., nat. size.

Fig. 11. — Sphaerodus gigas A gassiz, Lower Tithonian, L.P.B. 3301, Suhardu Mic Mts.,
nat. size.
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PLATE V

. 1. — Biostromite with Nerinea hoheneggeri P eters and Macroporella pratirloni 1 ra -
gastan, Upper Tithonian, L.P.B. 3308, Ghilcos Mts., » 1.
. 2. — Nerinea cf. nodosa (d' Orb.), Upper Tilhonian, L.P.B. 3311, Ghilcos Mls., 1/2.

. 3—d. — Nerinea zeuschneri 1P e ters, Upper Tithonian, L.P.B. 3307, Ghilcog Mts., 1/2.
. 5—6., — Nerinea hoheneggeri P ¢ ters, Upper Tithonian, L..1>.B. 3308, Ghilcos Mts., 1/2.
. 7. — Sphaeroidal Muacro-oncolithes (SS—C), Logan, Rezak & Ginsburg, Upper

Tithonian, Suhardu Mic Mts., 1/2.

. 8, 10. — Nerinea silesivca 7 ilLel, Upper Tilhonian, L.I>.B. 3309, Ghilcos Mts., 1/2.
. 9. — Diplyxis bidenlalus (Gemmerallo) and Pileolus sp., Upper Tithonian, L.P.B.

3312, Fagetul Ciucului Mls., nal. size.
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Fig.

Fig.

Fig.

Iig.
IFig.

Fig.
Fig.

Fig.

PLATE VI

1-2, 6—7. — Leviathania leviathan (Pictet & Campiche), Neocomian, L.P.B.
3316, Ghilcos Mts. (western and castern Slope), fig. 1—2, 1/2; lig. 6—7, nat. size.

3. — Ampullospira bullimoides (d’ O r b.), Neocomian, 1..P.B. 3318, Ghilcos Mls., nat. size.

4—5. — Trochonaliea helveliew (Pictel & Campiche), Neocomian, Alhanasiu
Collection’s, Highimas Mls., nat. size.

8. — Ampullospira incerta (P ¢ ¢ 1in ¢ ¢ v), Neocomian, L.P.B. 3317, Ghilcos Mts., nat. size.

9—10, 15. — Cernina pidaceli (C o quand), Neocomian, L.P.B. 3320, Ghilecos Mts.,
nat. size.

11—12, — Cyllindrobulling lgfa P eclincev, Neocomian, Suhardu Mic Mts., L.P.B
3315, nal. size.

13. — Pholadomya ci. scaphoides (Pictet& Campiche), Neocomian, L.P.B. 3306,
Ghilcos Mts., nal.s ize.

14, 16, — Isocardia neocomiensis ('O r h.), Neocomian, L.P.BB. 3305, Ghilcos Mts. (castern
slope), nal. size.
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PLATE VII

Fig. 1. — Biopelmicrite wilh Profoglobigerinae and ealeilied Radiolaria, Profoglobigerinae Zone,
Lower Kimmeridgian, L.P.B. 9436, Ghileos Mts. = 30.

Fig. 2. — Calearcous breceia formed by reworked inlralormalional calcareous nodules, Red
nodular limestone horizon, Profoglobigerinae Zone, Lower Kimmeridgian, Ghilcos
Mls., nal, size,

FFig. 3. — Biopelmicrite wilh Seaecocoma sp. (Iragmenls of secundibrachialia plates), Prolo-
globigerinae Zone, Lower Kimmeridgian, L.P.B. 9513, Ghilcos Mts., = 30.
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PLATE VIII

Fig. 1. — Biopelmicrite wilh longitudinal seetion in Ammonile shells, Prologlobigerinae  Zone,
Lower Kimmeridgian, Ghileos Mts., = 30.

Fig. 2. — Biopelmicrile with Nodebacularia sp., Saccocomd sp. and reworked biopelmicrite,

Protoglobigerinae Zone, Lower Kimmeridgian, L.P.B. 9403, Ghileog Mts.,, » 30,

ig. 3—4. — Biopelmicrite with Nodophlalmidium jurassicum (Carozzi) and Lenliculinu

sp., Prologlobigerinae Zone, Lower Kimmeridgian, L.I.B. 9402, Ghileos Mls., = 30.

e
3
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PLATE IX

Fig. 1. — Pelitoid sandstone with Crinoid plates (Saccocoma ?), Prologlobigerinae Zone,
Lower Kimmeridgian, Ghileos Mts., » 15.

Fig. 2. — Biopelmicrite with solitar Coral and Crinoids filaments, Prologlobigerinae Zone,
Lower Kimmeridgian, Ghileos Mts., x 15.

Fig. 3. — Biopelmicrite with Lenliculina sp. and Crinoids filaments, Saceocoma Zone, Upper
Kimmeridgian, Ghilecos Mts., x 15. )

Fig. 4. — Biopelsparite with Saecocoma sp. (fragments of ramuli and secundibranchialia),
Saccocoma Zone, Upper Kimmeridgian, L.P.B. 9513, Ghilcos Mts., x 15.
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PLATE X

Fig. 1. — Biopelsparite wilh reworked fragments of Saccocoma sp. and foraminifers, Saccocoma
Zone, Upper Kimmeridgian, 1.P.B. 9513, Ghilcog Mts., 3> 15.
Fig. 2. — Pelitoid sandstone, Saceocoma Zone, Upper Kimmeridgian, Ghileos Mls., 3¢ 15.

Fig. 3. — Biopelsparite with Girvanellu jurassice Frémy&Dangeard and Trocholina

gr. alpina (L e u p o | d), Paalzowella Zone, Lower Tithonian, L.P.B. 9501 and L. 1.
9393, Ghileos Mls., x 30,
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PLATE XI

. 1. — Aclaeonina ovalis Zittel, Hypseloeyclum Zone, Lower Kimmeridgian, L.P.B. 3314,
Ghilcos Mts., > 16.

. 2-3. — Lenticulina {Lenticulina) subquadrata (T crquem), Hypselocyclum Zone,
Lower Kimmeridgian, L.P.B. 9367, x 506.

. 4. — Paraisurus sp. (= Oxyrhing maerorhiza Piclel), Uhlandi Zone, Acanthicum Zone,
Lower and Upper Kimmeridgian, L.P.B. 3304, Ghilcos Mts,, = 32.

. 5. — Hybodus striatulus Has Lin gs, Hypselocyelum Zone, Lower Kimmeridgian, L.P.B.

3302, Ghilcos Mlis., x 32.

Fig. 6. — Hybodus sp., Hypselocyclum Zone, Lower IKimmeridgian, L.P.B. 3303, Ghileog Mts.,
K 32

Fig. 7—8. — Trocholinag conica (Sehlumberger), Beekeri Zone, Upper Kimmeridgian,
L.P.B. 9388, Ghilcos Mls., x 56.

Fig. 9—10. = Paalzowella feifeli elevata (P aalzow), Beckeri Zone, Upper Kimmeridgian,
L.P.3. 9381, Ghilcos Mts., x 56. '

Fig. 11—12. — Paalzewella sp., Lithographicum Zone, Lower Tithonian, L.P.B. 9387, Ghilcos
Mts., % 56.

Fig. 13—14. — Ammobaculites aggtulinans ('O r h.), Paalzowelle Zone, Lower Tithonian,

L.P.B. 9418, Ghilcos Mls., x 506.
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PLATE XII

Fig. 1. — Stelleroids picces, Paalzowella Zone, Lower Tithonian, Ghilecos Mts., < 50.

Fig, 2—3. — Turrispirillina amoena Dain, Paalzowella Zone, Lower Tithonian, L.P.B.
9380, Ghileos Mls., = 50.

FFig. 4 —6. — Conicospirillina (rochoides (Berthlin), Pudzowelle Zone, Lower Tilhonian,
L.P.B, 9374, Ghilcos Mls., < d0.

Fig, 7—8. — Lenliculing (Lenliculing) danzayensis P ayar d, Paalzowelln Zone, Lower
Tithonian, L.P.B. 9369, Ghileog Mls., < 50.

Fig. 9—10. — Nodosaria cl. dispar Franke, Paalzowella Zone, Lower Tithonian, L.P.13.
9431, Ghileos Mis., = 0.

Fig. 11—12. — Texfularia cl. cordiformis Schwager, Paalzowella Zone, Lower Tithonian,
L.P.B. 9422, Ghilcos Mls., x 50.

Fig. 13—14. — Trocholina cl. delicatissima Walan Lari, Padzowella Zone, Lower Tithonian,
LB, 9395, Ghilcoy Mis., < 50, :

Fig. 15. — Textularia foede Reuss, Poalzowelle Zone, Lower Tithonian, L.IMB. 9421,
Ghileos Mls., x 50.

Fig. 16. — Nudosarie mutabilis T er quem, Puclzowella Zone, Lower Tithonian, L.P.B.
9429, Ghilcos Mls., x 50,

Fig. 17. — Nodosaria nitidena Brand, Paalzowelle Zone, Lower Tilhonian, L.P.B. 9430,
Ghilcos Mts., = 30,

Fig. 18—19. — Spirillina kuebleri M ja t1iuk, Paazowella Zone, Lower ‘I'ithonian, L.P.B.
9377, Ghilcos Mls., = 50. .

Fig, 20—25. — Globigerina -helvelo-jurassice Haucessler, Puealzowella Zone, Lower Titho-

nian, L. . B. 9435, Ghileoy Mis., x 50,
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PLATE XIII

Fig. 1—4. — Trocholina conica (Schlumberger), Paalzowella Zone, Lower Titho-
nian, L. P. B. 9388, Ghilcos Mts., x 50,

Fig. 5—6. — Paalzowella feifeli feifeli (Paalzow), Paalzowelln Zone, Lower Tithonian,
L.IP.1B. 9382, Ghilcos Mts., x 50.

Fig. 7—8. — Conicospirillina basiliensis Mo hler, Paazowella Zone, Lower Tithonian,
L..B. 9373, Ghilcos Mts., x 50. !

Fig. 9—12. — Trocholina elongata (L e upold), Paalzowelln Zone, Lower Tithonian, L.P.B.
9394, Ghilcos Mts., = 50.

Fig. 13—16. — Trocholina solecensis Biclicka& Pozaryski, Paalzowelle Zone, Lower
Tithonicn, L.PB 9391, Ghilcos Mts., x 50. .

Fig. 17—18. — Discorbis sp. |ef. D. (Topaludiscorbis) denubiensis Nea gu], Paalzowella
Zonte, Lower Tithonian, L.P.B. 9433, Ghileos Mts., x 50,

Fig. 19—20. — Trocholina nodulosa Seibold& Scibold, Paalzowellu Zone, Lower
Tithonian, L.P.B. 9389, Ghilcos Mts., » 50.

Fig. 21. — Stelleroids pieces, Pualzowelle Zone, Lower Tithonian, Ghileos Mts., » 50.
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PLATE XIV

Fig., 1—2. — Trocholina nodulosa Seibold& Seibold, Paazowella Zone, Lower Tilho-
nian, L.P.B. 9389, Ghilcos Mts., x 50.

Fig, 3—4. — Trocholina solecensis Bielicka& Pozaryski, Paalzowelln Zone, Lower
Tithonian, 1..P,B. 9391, Ghilcos Mts., x 50.

Fig. 5—6. — Paalzowella feifeli seiboldi L u tze¢, Paalzowella Zone, Lower Tithonian, L.P.B.
0383, Ghileos Mts., ¢ 50.

Fig. 7—9. — Plaltes of Saccocoma sp., Paalzowella Zone, Lower Tithonian, L.P.13. 95313, Ghilcos
Mts., x 50.

Fig. 10—11, 14—15. — Lenliculina (Lenliculina) omphalovorficosa Farinacci, Paalzo-
wella Zone, Lower Tilhonian, L.P.B. 9371, Ghilcos Mls., 3 50,

Iig. 12—13. — Trecholina elongata (L cupold), Pealzowelle Zone, Lower Tithonian, L.P.B.
9394, Ghileos Mts., < H0.

Vig. 16—17. — Paalzowella sp., Pualzowelle Zone, Lower Tilhonian, L.P.B. 9387, Ghilcos

Mts., % 50.
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Fig.
Fig.
Fig.
Fig.
Fig,
Fig.

Fig.

PLATE XV

1—4. — Paalzowella feifeli elevala (P aalzow), Paalzowella Zone, Lower Tithonian,
[.P.B. 9381, Ghilcos Mls., = 50,

5—7. — Turrispirillina amoena D ain, Paalzowella Zone, Lower Tithonian, L.P.B.
9380, Ghileos Mls., = 50.

8—9. — Discorbis sp. [el. D. (Topaludiscorbis) danubiensis N ea gu], Paalzowella Zone,
Lower Tithonian, L.P.B. 9433, Ghilcos Mts., = 50.

10—11. — Trocholina alpina (1. eupold), Paalzowella Zone, Lower Tithonian, L.P.B.
9392, Ghilcos Mts., = 50.

12—13. — Lenliculina (Lenliculina) varians (B orne ma nn), Paalzowella Zone. Lower
Tithonian, L.P.B. 9372, Ghilcos Mls., 3 50.

14 —15. — Spirillina lenuissima Gimbel, Paalzowella Zone, Lower Tithonian, L.P.B.
9378, Ghileos Mls., = 30. 2

16, — Plates of Saecocoma sp.. Paalzowella Zone, Lower Tithonian, L.P.B. 9513, Ghilcos
Mts., = 50.
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PLATE XVI

Iig. 1. — Biopelsparile with Profopeneroplis striala W eynschenk, Paalzowelle Zone,
Lower Tithonian, L.P.B. 9400, Ghilcos Mts., 3 30.

Fig. 2. — Biopelsparite with Nauliloculing oolithica Mo hler, ., Pianelld” pygmaea (G itm-
b el), gastropods and echinoid fragments, Pianella pygmaea Zone, Lower Tithonian,
L.P.B. 9428 L.P.B. 9446, Ghileos Mls., x 30.

Fig. 3. — Biopelsparite with ,,Mercierella” daciee Dragastan and Globochaele alpina
Lombard, ,,Pianelld” pygmaea Zone, Lower Tithonian, L.P.B. 9512 and L.P.B.
9494, Ghilcog Mts., = 30.

_{ \\ Institutul Geologic al Romaniei
IGR



0. Dracasrax. Upper Jurassic and Lower Cretaceous Microfacies. PL XVI

Aemoirs of the Institute for Geology and Geophysics, vol. XXI.

_(\ Institutul Geologic al Romaniei
IGR.



PLATE XVII

Vig. 1—2. — Biopelsparile wilh . Pianelle” pygmeea  (Gimbel), and coral [ragments,
.. Pianella” pygmaea Zone, Lower Tithonian, L.P.1B. 9116, Ghilcos Mls., % 15,

Fig. 3—4. — Biopelsparile wilh Pseudocyclammina lituus (Y o k.), ,, Planella” pygmaea Zone,
Lower Tithonian, L1513, 0412, Ghileos Mis., 0 15.
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PLATE XVIIT

IFig. 1. — Biopelsparite with Cayeuxic molduvica Frollo, o Pianella’ pygmaea Zone, Lower
Tithonian. L.1.B. 9181, Ghilcos Mis., ¢ 30.

Iig. 2. — Bry-algal, sphacroidal .. Micro-oncolithes” —385—C, Logan, Reza k& Gins-
burg, eovering by eyelostomale Bryozoa, ,, Pianella’” pygmaca Zone, Lower Titho-
nian, Ghileos Mls., = 30,

FFig. 3. — Biopelmicrite with Hikorocodium fertilis ¥on do, ., Pianella” pygmacea Zone, Lower
Tithonian, 1.P.B. 9188, Ghileos Mls., = 30.

Iig. 1, — Bry-algal wilh Arcaeolitholhamnium somensis 1 nd o, bryozoa and peleeypods,

30,

L Pianella” pygmaea Zone, Lower Tithonian, LB, an27, Ghileos Mis.,
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PLATE XIX

Fig. 1—2. — Barroisia sp., ,, Pianella” pygmaea Zone, Lower Tithonian, L.P.B. 3285, Ghilcos
Mts., x 30.

Fig. 3. — Bry-algal with cyclostomate Bryozoq, ,,Pianella” pygmaea Zone, Lower Tithonian,
Ghilcos Mts., = 30.

TFig. 4. — Barroisia sp., ,, Pianelle pygmaed” Zone, Lower Tithonian, L.IP.B. 3285, Ghilcos
Mts., = 30.
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g, 1
Fig. 2
Iig. 3.
Fig. 4

PLATE XX

. — Biopelsparile with cllipsoidal ,, Micro-oncolithes” (ELL.), Dra gas lan, ,, Pianella”
pygmaea Zone, Lower Tithenian, Ghileos Mls., = 30.
. — Biopelsparite  wilth  columnoidal ,,Micro-oncolithes” (IEL1L-C.), Dragaslan,
,, Pianelle” pygmaea Zone, Lower Tithonian, Ghileos NMts., 2 30,
— Biopelsparile with silicified nodules, ., Piunellad” pygmaea Zone, Lower Tithonian,
Ghileog Mis., x 30,
. — Biopelsparite with ., Picnella” johnsoni Drva gastan, ,,Planclld” pygmaea Zone,
Lower Tithonian, L.P.IG. 9326, Ghilcos Mls., 2 3(.
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PLATE XXI

Fig. 1. — Biopelsparvite  wilh , Pianelle”  pygmace (G ambel), echinoid  fragments and
reworked oopellels. , Pianelle” pygmaea Zone, Lower Tithonian, L.I.DB. 9116,
Ghileoy Mls., < 30,

Fig. 2. — Biopelsparile wilh sphacroidal ,,Micro-oncolithes” (SS—C), Logan, Rezak&
Ginsburg, , Pianelle” pygmaea Zone, Lower Tilhonian, Ghilcos Mts., > 30.

Iig. 3. — Biopelsparite with ,, Pienelld” pygmaea (Giimbel) and Trocholina afl. alpina
(Leupold), ,,Pianella” pygmaee Zone, Lower Tithonian, L.P.B. 9146, Ghilcos
Mls., ¢ 30.
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PLATE XXII

1. Biopelsparite  with  sphacroidal-joinl 7 Microoncolithes., (SS--0.), Dragaslan,
o Pianella” pygmeea Zone, Lower Tilhonian, Fagetul Ciucului Mls., = 30,

2. — Biopelsparile wilh ,, Pianelle” johnsoni Dragas lan, Planella”  pygmaea Zone.
Lower Tilhonian, L.P.B. 9326, Ghileos Mls., 0 50,

3. — Biopelsparile with Brygozoa ?, ., Pilanelle” pygmaea Zone, Lower Tithonian, Fagetul
Ciueului Mis., = 3.

. — Biopelmicrite with . Clypeina’ parvissime D ra gas Lan, and caleified spicules

al Spongic, . Planella” pygmued Zone, Lower Tilthonian, L. 9352, Ghileos Mis.,
S

f \ Institutul Geologic al Romaniei
IGR.



0. DrAGAsTAN. Upper Jurassie and Lower Cretaceous Microfacies. P1. XXII

Memoirs of the Inslilute for Geology and Geophysics, vol, XXI,

4 \l Institutul Geologic al Romaniei
IGR



PLATE XXIII

is. 1. — Biopelmierite with RKurnubia jurassice (Ilenson), Likanelle sp. and peleeypoils,

[ragments, Nurnubia jurassica Zone, Lower Tilhonian, L.1.B. 9432, Ghilcos Mls,
® 30.

Fig. 2. — Biopelsparite with ,,Mercierella” dacica Dra gastan, Pseudoepimaslopora juras-
sica Endo, and ,,Microoneolithes”, Kurnubia jurassica Zone, Lower Tilhonian,
L.I°.B. 9512 and L.P.B. 9166, Ghilcos Mls., » 30.

Fig, 3. — Biopelsparite wilh Durandelly helentappani Dragaslan, ., Pianella”  pygmaea
Zone, Lower Tithonian, 1..P.B. 9353, Figetul Ciucului Mis., x 30.

IYig. 4. — Biopelmicrile with Cyplindroporella arabica El1liotl and dilferenl scctions ot

Kurnubia, Kurnubia jurassica Zone, Lower Tithonian, L.P.B. 9456, Ghilcos Mls.,
w3l
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Fig. 1.
Fig. 2
Fig

Yig. 4

3.

PLATE XXIV

— Bry-algal wilh laleral-link  hemisphaeroid  Stromatolithe (ILLI1—C), Lo gan,
Rezak& Ginsburg, Bankiasiriata Zone, Upper Tithonian, Ghilcos Mls., > 15.

. — Biopelsparite wilh nubeenlarioidal * Mierooncolithe”, Bunkia stricta Zone, Upper

Tithonian, Ghilcos Mis., = 30,
— Biopelsparite with Ammobaenlites sp. and erinoid Iragments, Bankia striala Zone,
Upper Tithonian, 1..P.B. 9419, Ghileos Mls., 3 30,

1. — Calearenite wilh graded-bedding, Benkia siriala Zone, Upper Tithonian, Ghilcos

Mts., = 15.
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PLATE XXV

ig. 1. — Biopelsparile wilh nubecularioidal ‘“Microoneolithe”, Bankia striata Zone, Upper

Tithonian, Ghileos Mts.,, = 15.

Yig. 2. — Bry-algal wilh eyclostomale Bryozoa, Bankia striata Zome, Upper Tilhonian, Fagetul

Cincnlui Mts., = 15.

ig. 3. — Biopelsparite wilth Diversocallis nov. sp., Bankia striala Zone, Upper Tithonian,

1..P.B. 0017 Fagelul CGiueului Mts., < 15.

ig. 4, — Biopelsparvite with Teutloporella obsolela Carozzi, Acieularia elongata Carvozzi

and Textularidae, Bankia striata Zone, Upper Tithonian, L.P.B. 8462 and L.P.B.
9442, Ghileos Mts., x 15.
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PLATE XXVI

Fig. 1. — Biopelsparile with Bankia striala (Carozzi), Bankia striala Zone, Upper Titho-
nian, L.P.B. 9511, Ghilcos Mlis., x 15.

Fig. 2. — Biopelsparite with Acicularia elongala Carozzi, Bankia siriala Zone, Upper
Tithonian, L.P.B. 9442, Ghilcos Mts., X 13.

Fig. 3. — Biopelsparite wilh epiphytic zoospores of Globochaele alpina L.ombar d, Bankia
striala Zone, Upper Tithonian, L.P.B. 9494, Ghileos Mls,, x 15.

Fig. 4. — Bioopelsparite with reworked oopelmicrite and oolites, Bankia slriala Zone, Upper
Tithonian, Ghilcos Mts., »x 15.
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PLATE XXVII

Fig. 1. — Biopelsparite with Boueina hochstetteri (T o ula), Teutloporella sp. and cchinoid
spicules, Bankia siriafa Zone, Upper Tithonian, L.P.B. 9492 and L.P.B. 9464,
Ghilcos Mts., x 30.

Fig. 2. — Biopelsparile wilh X Organism’’, Bankia striata Zone, Upper Tithonian, L.P.B.
9520, Ghileos Mts., ¢ 30.

Fig. 3. — Biopelsparite with Lithophyllum ? maslovi Dragastan, DBankia slriala Zone,
Tithonian, L.P.B. 9347, Ghileos Mts., x 30.
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PLATE XXVIII

1. — Biopelsparite with Cladocoropsis mirabilis T elix, Bankia striata Zone, Upper
Tithonian, L.P.B. 3290, Ghilcos Mts., » 15.

g, 2. — Biopelsparite with Barroisia sp., Bankia striula Zone, Upper Tithonian, L.P.B. 5280,

Ghilcos Mls., x 15.

. 3. — Biopelsparile wilh Pseudvepimastopora jurassica En do, reworked biopelmicrile

and a beginning graded bedding, Bankia slriala Zone, Upper Tithonian, Ghilcos Mts.,
L.P.B. 9466, 3 15.

ig. 1. — Biopelsparite with Perachaeleles sp. and * Pianelle” johnsoni Dra gas Lan, Bankia

stricla Zone, Upper Tithonian, L.P.B. 9326, Ghilcog Mts., x 15.
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Fig.
Fig.

Fig.

PLATE XXIX

1. -— Biopelsparite wilh Cladocoropsis mirabilis Felix, Bankia slriale Zone, Upper
Tithonian, L.P.B. 3200, Ghilcos Mts., x 15.

2, — Bry-algal wilh cycloslomale bryozoa and ecalcilied spicules ol Spongia, Bankia
slricta Zone, Upper Tithonian, Ghilcos Mis., x 15.

3. — Biopelsparite with Serpulids lubes, Bankia siriata Zone, Upper Tithonian, Ghilcos
Mts., »x 15.

4. — Biolitithe with Parastromalopera sp., Bunkia stricde Zone, Upper Tithonian, L.P.B.
3289, Ghilcos Mls.,, x 15.
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PLATE XXX

I'ig. 1. — Biopelsparite with < Mercierella” dacica D ra gas Lan, Bunkia striala Zone, Upper
Tithonian, L.P.B. 9512, Ghilcos Mts., 3 30.

Fig, 2. — Peliloid sandstone with Acervulina sp., Bankia slriala Zone, Upper Tithonian, Ghilcog
Mis., L.P.B. 9440, x 15.

lig. 3. — Bioopelsparile wilh reworked ocopelmicrile, Bankia siriala Zone, Upper Tithonian,
Ghileos Mts., » 15.

Lig. 4. — Biopelsparite wilth Nipponophyeus all. ramosus Yabe & Toyama, Clypeina
Jurassica Zone, Upper Tithonian, Ghileos Mts., L.P.B. 9197, »x 30.

_(/\\ Institutul Geologic al Romaniei
IGR



0. DrAGASTAN, Upper Jurassic and Lower Cretaceous Microfacies. Pl XXX




PLATE XXXI

Fig. 1. — Biopelspavite with Everlieyclammina all. pirguliana (K oechlin), Clypeina ju-
rassica Zone, Upper Tithonian, L.P.B. 9876, IFdgetul Ciucului Mls., < 30,

TFig. 2. — Biopelsparite with Turrispirilling sp., Clypeina jurassica Zone, Upper Tilhoan,
Ghileos Mts., = 30,

Fig, 3. -— Coral-biolilithe with Spengiomorpha asialica Y a be& Sugiyama and hexa-
corals, Clypeina jurassica Zone, Upper Tilhonian, L.P.B. 3204, Ghilcos Mls., = 15.

Tig. 4. — Biopelsparite wilh Diversocallis n.sp., Clypeina jurassica Zone, Upper Tilhonian,

L.P.B. 0017, Figetul Ciucului Mts., x 30.
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PLATE XXXII

Fig. 1. — Biopelsparite wilh Cayeuxia anae Dragaslan, Clypeina jurassica Zone, Upper
Tithonian, I..P.B. 9339, Figetul Ciucului Mis., x 30.

Fig. 2. — Biopelmicrite with Clypeina cafinula Carvozzi, Clypeina Jjurassica Zone, Upper
Tithonian, L.P.B. 9450 a, Biecajel I Mis., x 30. .

Fig. 3—4. — Biopelmierite with Acicularia ? minute (Maslov) and sphaeroidal < Micro-
—oneolithe” (SS—C), Logan, Rezak & Ginsburg, Clypeina Jurassica Zone,
Upper Tithonian, L.P.B. 9443, Ghileog Mlts.,, » 30.
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PLATE XXXIII

. 1. — Algal-biolilithe wilh columnoidal “Miero-oncolithe” (ELL.—C), Dragaslan
Clypeina jurassica Zone, Upper Tilhonian, Ghilcos Mts., x 50.

ig. 2, — Biopelsparile with Treeholina alpina (L cup ol d), Clypeina jurassica Zone, Upper

Tithonian, L.P.B. 9392, Figelul Ciueului Mts., x 30,
. 3. — Biopelsparite wilh Actinoporella podoliea (A 1Lh), Clypeina jurassica Zone, Upper
Tithonian, L.IP.JB. 9471, Fiagelul Ciucului Mls., x 30.
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PLATE XXXIV

Iiig. 1. — Biopelsparile wilh Orfonella lemoineqe Dragaslan, Clypeina jurassica Zone,
Upper Tithonian, L.P.B. 9345, Ghilcos Mls., = 30.

Fig. 2. — Biopelsparile wilh echinoid spines, Clypeina jurassica Zone, Upper  Tilhonian,
Cihileos Mls., = 30,

IFig. 3. — Biopelsparite wilh Faoreing salevensis (Parejas) and Chitinoidella sp., Clypeinia
Jjurassica Zone, Upper Tithenian, L.P.B. 9504, Ghilcos Mls., = 300

Iig. 1. — Biopelsparile wilh Aeieularia elongata Carowvzi, Clypeing jurassica Zone, Upper

Tithonian, LW, 9012, Ghileos Mls., < 30,
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PLATE XXXV

Fig. 1. — Biopelsparile wilh Arabicodium jurassicum Dragaslan, Clypeina jurassica Zone,
Upper Tithonian, L.P.B. 9333, Fdgelul Ciucului Mls., x 30.

Fig. 2—3. — Biopelsparite with Clypeina jurassica (IFavre), Clypeina jurassica Zone, Upper
Tithonian, L.P.B. 8450, Figetul Cincului and Bic#jel T Mls., x 30.

Fig. 4. — Bioopelsparile, Clypeina jurassica Zone, Upper Tilhonian, Ghileos Mts., x 15.
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PLATE XXXVI

Biolilithe with Cladocoropsis sp., Clypeina jurassica Zone, Upper Tilthonian, L1

3203, Ghilcos Mls.. ¢ 30,

Biopelspurite willh Torinosuclle  peneropliformis  (Yaboe & Tlanzawa) and
reworked pelimierite, Clypeina jurassica Zone, Upper Tithonian, L.P.B. 9116, Ghileoy
Mls., = 15

Biopelsparile wilh Reetoeyelammina chouberti 1loLLinger, Clypeina Jurassica
Zone, Upper Tithonian, LB, 9871, Fidgetul Civeului Mis., 3¢ 0.

Biopelsparile with Aelinoporella podolica (A1LD), Clypeina jurassica Zone, Upper
Tithonian, L.P.B. 9171, PFiagelul Cioeului Mis,, < 30.
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PLATE XXXVII

ig. 1, 1. — Biopelsparile with Aelinoporella podolica (A 1Lh), Clypeina jurassica Zone, Upper

Tilhonian, L.P.B. 9471, Figelul Ciucului Mls., 3 30.

. 2. — Biopelsparile wilh Cayeaxia moldavica Frolloe, Clypeina jurassica Zone, Upper
Tilhonian, L.P.B. 9184, Fagelul Ciucului Mts., 3 30.
. 3. — Biopelsparile with Pseudoepimaslopora jurassica T ndo, Clypeina jurassica Zone,

Upper Tilhonian, L.P.B. 9466, Ghilcos Mls,, = 30.
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PLATE XXXVILI

Ihig. 1. Biopelsparile willh Actineporella podolica (A 10N}, Clypeina jurassica Zone, Upper
Tithonian, L.P.1B3. 9471, Fagelul Ciucului Mls., = 30.
Fig, 2. — Biopelsparile wilh Cayeuxia aff. kurdistanensis 121110 L1, C. moldevice Frollo

and Trocholing clongala (L eupold), Clypeina jurassica Zone, Upper Tithonian,
LI, 0187, LB, 9181, LIP3, 9391, Fagetul Ciucului Mls., > 30.

Fig. 3. — Biopelsparite with Likenella sp. (L. all. bartheli Bernier), Clypeing jurdassica
Zone, Upper Tilhonian, L.P.B. 0013, Fiagetul Civcului Mls,, = 30.

P, L. Bioopelsparite wilh reworked oopellels, Clypeina jurassica Zone, Upper Tithonian
Ghilvos Mlls., = 30,
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PLATE XXXIX

. 1. — Algal-biolitithe with Cayeuxia ellioflti Dragaslan, Clypeina jurassica Zone,
Upper Tithonian, L.P.B. 9340, Fagetul Ciucului Mts., x 30,
. 2. — Biostromile with Cryptoplocus zitleli (G emmerallo), Clypeina jurassica Zone,
Upper Tithonian, Fagetul Ciueului Mts,, x 30.
3. — Algal-biolilithe with Griphoporella pice Dragaslan, Clypeinu jurassica Zone,
Upper Tithonian, L.P.B. 9321, Fagelul Ciucului Mls., x 30.
. 4. — Pelitoid sandstone wilh Neautileculina oolithica Mo hler, Clypeina jurassica Zone,
Upper Tilhonian, L.P.B. 9428, Ghilcos Mts., x 30.
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PLATE XL

— Biopelsparite with Conicospirillina basitiensis Mo hier and Lithophyllum? muslor
Dragaslan, Clypeing jurassica Zone, Upper Tithonian, L.P.13. 9373 and L.P.B
9317, Bicdjel 1 Mls., x 30,

— Biopelmicrile with Clypeina jurassica (Favre), Clypeing jurassica Zone, Upper
Tithonian, L.P.B. 9450, Bieajel T Mis,, x 3.

— Biopelsparite wilh  Pelraseula bursiformis (E Lallonp and Trocholina alpinu
(1.eupold), Clypeing jurassica Zone, Upper Tithonian, L.IM.B. 9179 and L.P.B. 9392,
Fiagelul Civeulud Mls., = 30.

- Biopelsparite  wilh  Teatloporella obsoleta Cavoxzi and Nawliloculing oolithica
Mohler, Clypeina jurassica Zone, Upper Tilhonian, L.P.B. 9162 and L.P B, 9 128
IFagetul Ciucului Mis, » A
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PLATE XLI

Fig. 1. — Biopelsparite wilh Arabicodium jurassicum D ra gasban, Clypeina Jjurassica Zone,
Upper Tilhenian, L.P.B. 9333, Figelul Ciucului Mis., x 30.

Fig. 2. — Biopelmierite wilh Likanella sp. (L. alf. bartheli Bernier) and Trocholina elongala
(Leupold), Anehispirocyelina Zone, Upper Tithonian-Berriasian, L.P.B. 0013,
Fagelul Ciucului Mis., x 30.

Fig. 3. — Biopelsparile with Likanella sp. (L. aff. bartheli Bernier) and Everliegelamminag
pirguliana (K oechlin), Anechispirocyelina Zone, Upper Tithonian-Berriasian,
L.P.B. 0013, Figelul Ciueului Mts., x 30.
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PLATE XLIT

Iig, 1. == Biomicrile wilth Calpionella alpina L or enz, Macroporella pralurloni Zone, Upper
Tilhonian-Berriasian, L.P.B. 9507, Fagelul Cincului Mls., = 100.

Fig. 2. — Biomicrite with Calpionella alpina L orenz and Tinlinnopsella earpathica (M u v -
geanu & Filipescu), Calpionella Zone, Upper Tilhonian-Berriasian, L.P.IB.
9507 and L.P.B. 9509, Ghileos Mls., x 100.

Fig. 3. — Biopelmicrile wilh Tinlinnopsella remanci Borvza and Crassicollaria parvula

R emane, Calpionella Zone, Upper Tithonian-Berriasian, 1..P.B. 9872 and L..P.B.
9508, Bicdjel I Mls., x 100,

Yig. 4. — Biopelmicrile with Crassicollaria parvula Remane, Calpionella Zone, Upper

Tithonian-Berriasian, L.P.B. 9508, Bicajel 1 Mts,, x 100.
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PLATE XLIIT

1. — Biopelmicrile with Calpionella alpine Lorenz, Calpionella Zone, Upper Tilho-
nian-Berriasian, L.P.B. 9507, Ghilcos Mls., x 100.

2. — Biopelmicrile with Calpionella elliptica Ca disch, Calpionella Zone, Upper
Tithonian-Berriasian, L.P.B. 9871, Ghilcog Mts., x 100.

3. — Biopelsparile wilh Tinfinnopsella carpathica (Murgceanu & IPilipescu) spe-
cilic to Tithonic lerminal, L.P.B. 9509, Ghilcos Mts., x 100.

4. — Biopelmicrite wilh Durandella helenfappani Dragastan and Calpionellids,
Crassocollaria Zone, Upper Tilhonian, Bedeleu range, Trascidu Mls., X 30,
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PLATE XLIV

. — Biopelmicrile wilth Nipponophyeus all. ramosus Yabe & Toya ma, Macroporella
praturloni Zone, Upper Tithonian-Berriasian, L.P.B. 9497, Ghileos Mls.,  x 30.
. — Biopelmicrosparile wilh Pseudocyelamminag lituus (Y o k.), Macroporella praturloni
Zone, Upper Tilhonian-Berriasian, L.P.B. 9412, Ghilcos Mls., x 30.
. — Biostromite wilh Nerinea zeuschneri P et ers, Macroporella pralurloni Zone, Upper
Tithonian-Ghilcog Mls., = 30.
— Bioslromile wilh Plygmalis carpalhica Zeuschner, Macroporella  praturloni
Zone, Upper Tilthonian, Ghilcos Mls, X 1.
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PLATE XLV

Fig, 1. — Biopelmicrile wilth Macroporella praturloni Dragaslan, Macroporella pralurloni
Zone, Upper Tilhonian-Berriasian, L.P.B. 9322, Ghilcos Mls., < 30,

Fig. 23, — Algal-biolilithe wilh Cymopolia jurassica Drvagaslan and Griphoporellu
pice Dragaslan, Anchispirocyeling Zone, Upper Tilhonia n-Berriasian, L.P.B.
9155 and L.P.B. 9321, Jagelul Ciueului Mis,, x 15,
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PLATE XLVI

Biopelsparite wilth  Rectoeyelammina chouberti Hollinger and Pscudocyelam-
mina sp., Macroporella praturloni Zone, Upper Tithonian-Berriasian, L.P.B. 9871,
Ghileos Mls., = 30.

Biopelsparite wilh Conicospirillina basiliensis Mo hler, Anchispirocycling Zone,
Upper Tithonian-Berriasian, L.P.B. 9373, Fagelul Ciucului Mts., x 30.
Bioopelsparile wilh Trocholing elongata (1. e upold) and gaslropods, Anchispiro-
eyeling Zone, Upper Tithonian-Berriasian, L.P.B. 9394, Fagelul Civeului Ms., x 30,
Algal-biolitithe wilh Cayeuxia moldavica Frollo, Anchispirocyeline Zone, Upper
Tithonian-Berriasian, L.1P.B. 9484, Fiagelul Cineului Mls., = 30.
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PLATE XLVII

Fig. 1—2. — Biopelmicrite wilh Anchispirocyelina lusitanica (I g ger), Anchispirocyelina
Zone, Upper Tilhonian-Berriasian, L.P.B. 9417, Fagelul Ciucului Mls., x 30.

Fig. 3—41. — Biopelsparile wilh Pseudocyelammina all. liluus (Y ok.) and fragments of Lika-
nella sp., Anchispirocyelina Zone, Upper Tithonian-Berriasian, L.P.B. 9412 a, 1"igelul
Cineului Mls., » 30.
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PLATE XLVIII

Fig. 1. — Biopelmicrile wilh Radoiciciclla sublilis Dragaslan, Macroporella pralurloni
Zone, Upper Tilhonian-Berriasian, L.P.B. 9328, Ghilcos Mls., X 15.

Fig. 2. — Biopelsparite with * Dascyeladacea” and gastropods [ragmenls, Macroporella pra-
{urloni Zone, Upper Tilhonian-Berriasian, Ghilcos Mls.. = 30.

Fig. 3—4. — Biopelsparile wilh Likanella sp. (L. alf. bartheli Bernier) and Trocholina

clongata (L.eupold), Anchispiroeyeling Zone, Upper Tilhonian-Berriasian, L.P.B.
0013 and L.1.B. 9391, Fagelul Ciucului Mis,, = 15.
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PLATE XLIX

Fig. 1. — Biopelmierite wilh “Dasyeladacea”, Likanetla sp. and Iragmenls of Radoiciciellu
sublilis Dragastlan, Macroporella praiurloni Zone, Upper Tilhonian-Berriasian,
1..P.B. 0014, Ghilcos Mls., = 15.

Fig. 2. — Biopelsparil with Everlicyelammina irregularis n.sp., paratype, L.P.B. 9879, Clypeina
sp., and Acienlaria sp., Anchispirocyelina Zone, Upper Tithonian-Berriasian, Figetul
Civeului Mls,, x 15.

1ig. 3—4. — Biopelmierile wilth Likanella sp. and Trocholina elongata (L. eupold), Anehi-
spiroeyelina Zone, Upper Tilhonian-Berriasian, L.P.B. 0013 and L. B. 9394, IFigetul
Ciucului Mlts., x 15.
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TFig. 1. — Bioopelsparile with dilferenl Lypes ol oolites, Anchispirocyclina Zone, Upper Tilho-
nian-Berriasian, Figetul Ciuenlni Mts., x 15.

T'ig. 2. — Bioopelsparite with broken and reworked oolites, Anchispiroeyelina Zone, Upper
Tithonian-Berriasian, Fagelul Ciucului Mts., x 15.

Fig., 3—1. — Biopelmicrile wilh Everlicyclammina virguliana (Ko echlin), Calpionella

Zone, Berriasian, L.P.B. 9875, Bicdjel T Mls., % 30
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PLATE LI

1. — Biopelsparite with Trocholina elongata (L.eupold) and [fragments of Likanella
sp., Anchispiroeyclina Zone, Upper Tithonian-Berriasian, T.P.B. 9394 and L.P.B.
0013, Fagetul Ciuceului Mts., = 15.

. 2. — Algal-biolitithe, biopelsparile with Macroporella prafurloni Dragastan, Pseudo-
epimastopora cretacea Dragastan and Actinoporella podolica (A11h), Anchi-
spiracyelina Zone, Upper Tilhonian-Berriasian, L.P.B. 9322, L.P.B. 9467 and L.P.B.
9471, Fagetul Ciucului Mts., x 15.

. 3. — Algal-biolitithe, biopelmicrile with Cayenxie pive Frollo, Anehispirocyelina
Zone, Upper Tilhonian-Berriasian, L.P.B. 9485, Figelul Ciueului Mts., < 135.

. 4. — Biopelsparite wilh Nauliloculina oolithica Mo hler and reworked pelmicrite with

Conicospirilling basiliensis Mohler, Anchispirecyelina Zone, Upper Tithonian-

Berriasian, L.P.B. 9428 and L.P.B. 9373, Figelul Ciucului Mls., X 15.
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PLATE LII

Fig. 1. — Biopelsparile wilh Permocaleulus sp., Anchispiroeyelina Zone, Upper Tilhonian-
Berriasian, L.P.B. 0016, FFdgelul Ciucului Mts., < 30.

Fig. 2, 4. — Algal-biolilithe with Actinoporella podolica (A1t D), Anchispirocyelina  Zone,
Upper Tithonian-Berriasian, L.P.B. 9471, Fégelul Clucului Mts., x 15.

Fig. 3. — Biopelsparite with Everticyelammina aff. clegans Redmond, Anchispirocyelina
Zone, Upper Tilhonian-Berriasian, L.P.B. 9877, Fagetul Ciueului Mis., x 30.
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PLATE LIII

Fig. 1—4. — Biopelsparile with Ewverlicyclammina irregularis n.sp., 1—3 holotype; 4 paralype,
L.P.B. 9878 and 9879, Anchispirocyclina Zone, Upper Tithonian-Berriasian, IMigelul
Civeului Mls., x 15.
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PLATE LIV

. 1. — Algal-biolilithe with Lithocodium morikawai 15 n d o, Anchispiroeyelina Zone, Upper
Tithonian, L.P.B. 9490, Figelul Ciucului Mls., ¢ 15.

. 2. — Bioopelsparile wilh Cayeuxia afenasivi D ragaslan, Anehispirocyeling Zone,
Upper Tithonian, L.I.B. 9341, Fagelul Ciucului Mls., x 30.

«. 3. — Biopelsparite wilh Cayeuxia anae D ra gastan, Calpionella Zone, Upper Titho-

man-Berriasian, L.P.B. 9339, Bicajel II Mts.,, x 15.
. 4. — Biopelmicrite wilh Cageuvia alanasiui Drvagastlan, Maeroporella pralurloni
Zone, Upper Tilhonian-Berriasian, L.1.B. 9341, Ghilcos Mls., x 30.
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PLATE LV

. — Algal-biolitithe, biopelsparile wilh Cagenxia moldavica T rollo, Calpionella Zone,

Upper Tithonian-Berriasian, L.P.B. 9484, Bicidjel T Mls.,, »x 30.

Biopelsparile wilth Teulloporella socialis Pralurlon, Anchispirocyclina Zone,
Upper Tilhonian, L.P.B. 9463, Cupas Mls., » 30.

Biopelsparile wilh Pelraseula bursiformis (E La 1l o n), Anchispiroeyelina Zone, Upper
Tithonian, L.P.B. 9179, Figelul Ciucului Mls., = 30.

Biopelmicrile wilh Torinosuella peneropliformis (Y abe & Hanza wa), lragmenls
of Radoicicielle subiilis Dragaslan, Likanella sp., Maeroporella embergeri Zone,
Berriasian-Lower Valanginian, L.P.B. 9116 and L.P.B. 9328, Ghilcos Mls., x 30
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PLATE LVI

ig. 1. — Biopelmicrite wilh Tinlinnopsella earpalhica (Murgeanu & Filipescu),
Lype caracteristic for Jurassic-Crelaccous boundary, Calpionelle Zone, L..P.B. 9509,
Ghileos Mis, (weslern slope), = 150
. 23, — Biopelmicrile with Calpionella elliplica Ca disch, Calpionella Zone, Berriasian,
L.P.B. 9871, Ghilecos and Bicajel 1I Mls., X 110.
. 4. — Biopelsparite with Pseudoeyelammina all. lituus (Y o k.), Calpionella Zone, Berriasian,

L.P.B. 9412, a, Ghilcos Mts., (eastern slope), »x 15.
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PLATE LVII

1. — Biopelsparile wilh Torinosuella pencropliformis (Yabe & Hanza wa), Fewrtillia

[requens Zone, Berriasian-Lower Valanginian, L.P.B. 9416, Ghilcos, » 30.

. 2. — Biopelsparite wilh Feurtillia sp., Cayeuxia anae Dragaslan, Iragmenls of

Radoiciciella sublilis Dragastan, Feurfillia frequens Zone, Berriasian-lTower
Valanginian, L.P.B. 9339 and L.P.B. 9328, Ghilcos Mts. x 30.

3, — Biopelsparite wilh Reclocyclammina chouberti Hollinger, Feurlillia f[requens
Zone, Berriasian-Lower Valanginian, L.P.B. 9874, Ghilcos Mls., x 30.

4. — Biopelmicrite with Anchispireeyclina lusitanica (E gger) and Clygpeina ? solkani
Conrad & Radoicie, Anchispirocyelina Zone, Upper Tilhonian-Berriasinn,
L.P.B. 9417 and L.P.B. 0010, Fagetul Ciucului Mls,, » 15
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PLATE LVIII

Fig. 1. — Biopelmicrile with  Tinlinnopsella carpalhica (Murgeanu & Filipeseu)
Calpionella Zone, Berriasian, L.P.B. 9509, Ghilcog Mts., < 150.

Fig. 2—3. — Biopelmierile with Calpionellopsis oblonga (Ca disch), Calpionellopsis Zone,
Berriasian-Lower Valanginian, L.P.B. 9016, Ghilcos Mls., X 150.

Fig. 4. — Biopelmicrile with Calpionellopsis simplex (Colom), Calpionellopsis Zone,Berria-
sian-Lower Valanginian, L.P.B. 9016 a., Ghilcos Mts., x 150.
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PLATE LIX

ig. 1. — Biopelmicrite with Calpionellopsis oblonga (Ca disch), Macroporella embergeri

Zone, Berriasian-Lower Valanginian, L.P.B. 9016, Figetul Ciueului Mts., ¢ 80.

. 2. — Biopelmicrite with Calpionellopsis simplex (Colom) and Ostracods, Calpionellopsis

Zone, Berriasian-l.ower Valanginian, L.P.B. 9016 a, Ghilcos (eastern slope), x 80.

. 3. — Biopelmicrite with Tinlinnopsella carpathica (Murgeanu & Filipescu),

Calpionellopsis Zone, Berriasian-Lower Valanginian, L.P.B. 9509, Ghilcog Mls.
(eastern slope), » 150.

. 4. — Biopelsparile with Trocholina aff. alpina (L.eup old), Maeroporella cmbergeri

Zone, Berriasian-Lower Valanginian, L.P.B. 9393 a, Ghilecos Mts,, x 30.
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PLATE LX

. 1. — Biopelmicrite with Radoiciciclla subtilis Dvagastan, Macroporella embergeri
Zone, Berriasian-Lower Valanginian, L.P/B. 9328, Ghilcos Mls.,, > 30,

2, — Biopelsparile with Likanclla sp. (L. all. bartheli B evnier), Macroporella embergeri
Zone, Berriasian-Lower Valanginian, L.P.B. 0013, Ghileos Mls.,, > 30.

' 3. — Bioopelsparite wilh Conjeospirillina cf. busiliensis Mohler, Macroporella embergeri

Zone, Berriasian-Lower Valanginian, L.P.B. 9373 a, Ghilcos Mls., % 30.
. 4. — Algal-biolilithe, bioopelsparite wilh Lithocodium aggregalum 1 liott, Muacro-
porella embergeri Zone, Berriasian-Lower Valanginian, LB, 9491, Ghileos Mls., = 30,
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PLATE LXI

Fig. 1. — Biopelmicrite with Macroporella embergeri Bouroullece& Delolfre, Macro-
porella embergeri Zone, Berriasian-Lower Valanginian, L.P.B. 9468, Ghilcos Mls.,
* 30.

FFig. 2. — Biopelmicrite wilh Clypeina ? solkani Conrad & Radoicic, Macroporella
embergeri Zone, Berriasian-Lower Valanginian, L.P.B. 0010, IFagelul Ciucului Mls.,
= 3.

Fig. 3. — Biopelmicrile wilh Faprcinag cupillieri Bronimmann, Meaeroporella embergeri
Zone, Berriasian-Lower Valanginian, L.P.B. 95305, Ghilcos Mlts., = 30.

I"ig. 1. — Biopelmicrite wilh Likanclla campanensis Azéma & Jalfrezo and Pseudo-

cyclammina sp., Macroporella embergeri Zone, Berriasian-Lower Valanginian, L.P.B,
(012, Ghileos Mls.. x 30.

_(’\\ Institutul Geologic al Romaniei
IGR.



O. DracasTAN, Upper Jurassic and Lower Cretaceous Microfacies. Pl. LXI

Memoirs of the Institule for Geology and Geophysics, vol. XXI.

B . . A -
e L Institutul Geologic al Romaniei



Fig.

PLATE LXII

1. — Biopelmicrite wilth Macroporella embergeri Bouroullee & Delollre, Macro-
porella embergeri Zone, Berriasinn-Lower Valanginian, L.P.B. 9168, Ghileos Mls.,
» 30.

.2, — Algal-biolilithe wilh Lithocodium aggregatum L 1lioll, Muacroporella embergeri

Zone, Berriasian-Lower Valanginian, L.P.B. 9491, Ghilcos Mls., x 15.

Sjg, 3. — Biomicrite with fragments ol Likanella sp. and Radoiciciella sp., Macroporella cm-

bergeri Zone, Berriasian-Lower Valanginian, Ghilcog Mls., X 30.
1. — Biopelsparile with “Dasyeladacea’, Macroporella embergeri Zone, Berriasian-Lower
Valanginian, Ghilcos Mls., »x 30,
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PLATE LXIII

Iig. 1,3—4. — Biomicrite wilh “Dasyeladacea”, Maeroporella embergeri Zone, Berriasian-Lower
Valanginian, Ghileos Mls., x 30.

g, 2. — Biopelmicerile with Radeiciciella sublilis Dragas Lan, Macroporella embergeri
Zone, Berriasian-Lower Valanginian, L.P.B. 9328, Ghilcog Mls., x 30.
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PLATE LXIV

. 1. — Biopelsparite wilh Macroporella embergeri Bouroullee & Delollre, Macro-
porella embergeri Zone, Berriasian-Lower Valanginian, L.P.B. 9468, Ghilcos Mls.,
w30,

. 2. — Biopelmicrile with “Dasyeladacea”, Muaeroporella embergeri Zone, Berriasian-Lower

Valanginian, Ghilcos Mis., x 30.

. 3. — Biopelsparile wilh Aeolissacus inconstans Radoicic, Macroporella embergeri
Zone, Berriasian-Lower Valanginian, L.P.B. 9518, Ghileos Mls., x 30.

. 4, — Biomicrite with Pseudosyslammina sp. and “Dasyecladacea”, Macroporella embergeri
Zone, Berriasian-Lower Valanginian, Ghileos Mls., x 30.
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PLATE LXYV

Fig. 1. — Biopelsparile with Arabicodium sp., Macroporella embergeri Zone, Berriasian-Lower-
Valanginian, L.P.B. 0015, Ghilcog Mls., X 30.
Fig. 2. — Biopelmicrite wilh Reclocyelammina chouberti Hollinger, Ieurlillia [requens

Zone, Berriasian-Valanginian, L.P.B. 9874, Ghileos Mts, x 30.

Fig. 3. — Bioopelsparite with reworked and broken oolites, Feurlillia frequens Zone, Berriasian-
Valanginian, Ghileos Mls., x 30.

Fig. 4. — Biopelsparite with Likanella sp., Macroporella embergeri Zone, Berriasian-Lower-
Valanginian, L.P.B. 0013, Ghilcos Mls., X 30.
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PLATE LXVI

lig. 1. — Biopelsparile with Macroporella embergeri Bouroullec & Deloffre, Iewu-
lillia frequens Zone, Berriasian-Valanginian, L.P.B. 9468, Ghilcos Mls., x 30.

lig. 2. — Biopelsparile with Heferoporella lemoinei Dragasltan and gastropod fragments,
Feurlillia [requens Zone, Berriasian-Valanginian, L.P.B. 9187, Ghileos Mls., x 30.
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PLATE LXVII

. — Biopelsparite wilh Cayeuxia anee Dra gaslan, Macroporella embergeri Zon,
Berriasian-Lower Valanginian, L.P.B. 9339, Ghilcos Mls., x 30.

. — Biopelmicrite wilh Radoiciciella subtilis Dragastan, Macroporella embergeri
Zone, Berriasinn-Lower Valanginian, L.P.B. 9328, Ghilcos Mts., x 30.

. — Biopelsparite wilh Diplopora johnsoni Pralurlon, Macroporella embergeri Zone,
Berriasian-Lower Valanginian, L.P.B. 9480, Ghilcos Mls., x 30.

. — Biopelmicrite wilh Feurfillia sp., and Oslracods., Feurlillia frequens Zone, Berriasian-
Valanginian, Ghilcos Mis,, x 30,
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PLATE LXVIII

Fig. 1, 4. — Biopelmicrite with Feurlillia frequens Mayne, Feurtillia [requens Zone, Berria-
sian-Valanginian, L.P.B3. 9411, Ghilcos Mls., > 30.

Fig. 23, — Biopelsparile with Feurlillia [requens Mayne, and Macroporella embergeri
Bouroullee & Deloflre and reworked pelmicrite, Feurlillia frequens Zone,
Berriasian-Valanginian, L.P.B. 9411 and L.P.B. 9468, Ghilcos Mls. (caslern slope),
X 30.
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PLATE LXIX

Fig. 1, 3. — Biopelmicrite with Lorenziella dacica (F ilipescu & Dragastan), Loren-
ziella Zone, Valanginian, fig. 1. — Ghilcos Mls., fig. 3. — Valanginian, Crivina marls
wilh Neocomiles neocomiensis (d’ Orb.)), L.P.B. 9185, x 150.

Fig. 2. — Biopelmicrile with “(Ja!piorfcﬂf!rs” dadayi Kmnauer, Lorenziclla Zone, Valangi-
nian, L.P.B. 9873, Ghilcos Mls., x 50.
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PLATE LXX

e, 1. — Biopelmicrile with Feurtillia frequens Maymne and “Dasycladacea”, Feuriillia

[requens Zone, Berriasian-Valanginian, L.P.B. 9411, Ghilcos Mtis., x 30.

2.3, — Biomicrile wilh Salpingoporella annulala Carozzi and Actinoporella podolica
(A LLh), Salpingoporella annulata Zone, Valanginian-FHaulerivian, L.P.B. 9459 and
LB, 9471, Ghilcos Mis., = 30

io. 1. — Biopelmierile wilh Radoicicielle sublilis D ragaslan, Selpingoporellu annulala

Zone, Valunginiun-1laulerivian, L.P.B. 9328, Ghileos Mls,, % 30.
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PLATE LXXI

1. — Biopelmicrile wilh Likanella sp., Salpingoporella annulala Zone, Valanginian-Haule-
rivian, L.P.B. 0013, Ghilcos Mls., x 30.

g. 2, — Algal-biolitilthe wilh Aelinoporella podoliea (A1t h), Salpingoporella annulata Zone,

Valanginian-Iauterivian, L.P.B. 9471, Ghileog Mls., x 30,

i, 3. — Alual-hiolitithe with Cayenxia elliolti Dragaslan, Sdpingoporella annulala

Zone, Valanginian-Iaulerivian, 1..P.B. 9340, Ghilcos Mls., x 30.
. 4. — Biomicrite wilh Salpingoporella annulata Carvozzi, Salpingoporelle annulala
Zone, Valanginian-Haulerivian, L.P.B. 9459, Ghilcos Mls., x 30.
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PLATE LXXII

“ig. 1, 3.— Bioopelsparite wilth Salpingoporella radoicicac (Praturlon), Salpingoporella

annulata Zone, Valanginian-Haulerivian, L. P.B. 9474, Ghilcos Mls., x 30.

Fig. 2. — Biomicrile with Clgpeina all. pejovicae Radoicic, Salpingoporella annulala
Zone, Valanginian-Haulerivian, L.P.B. 9452, Ghilcos Mls., X 30.
Fig. 4. — Algal-biolitithe with Lithophyllum ? maslovi Dragaslan, and Epimasliopora sp.,

Salpingoperella  annulata  Zone, Valanginian-Hauterivian, L.P.B. 9347, Ghilcos
Mts., x 30.
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PLATE LXXIII

ig. 1. — Biopelsparile with Trocholina elongata (Leupold), Salpingoporella annulala
Zone, Valanginian-Hauterivian, L.P.B. 9394, Ghileos Mts., x 30.

Fig, 2—4. — Biopelmicrite with Clypeina ? selkani Conrad & Radoiecie, Salpingo-
porella annulala Zone, Valanginian-Haulerivian, L.P.B. 0010, Ghilcos Mts.,, x 30.
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PLATE LXXIV

ig. 1. — Algal-biolilithe with Lithocodium aggregalum B 1liotl, Salpingoporella annulala

Zone, Valanginian-Iaulerivian, L.P.B. 9491, Ghilcos Mts., x 30.

. 9. — Biopelsparile with Cagevnxia anae Dragas Lan, Salpingoporella annulala Zone,
Valanginian-Haulerivian, L.P.B. 9339, Figetul Ciucului Mls., x 30.

. 3. — Biopelsparite with Salpingoporella annulata Carozzi, Salpingoporella annulala
Zone, Valanginian-Haulerivian, 1..P.B. 9459, Fagelul Ciuenlui Mls., = 30.
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PLATE LXXYV

Fig. 1. — Biopelsparite with *““Dasgeladacea”, Salpingoporella annulala Zone, Valanginian-
Haulerivian, Ghileos Mls., x 30.

Fig. 2. — Biopelsparite with Teutloporella n.sp., Salpingoporelle annulata Zone, Valanginian-
Hauterivian, L.P.B. 9465, Ghilcos Mls., = 30,

Vig. 3. — Biomicrite with Harlanjohnsonella sp., Salpingoporelle annulala Zone, Valanginian-
Hauterivian, L.P.B. 9482, Bie#jel II Mts., x 30.

Fig. 4. — Algal-biolitithe with Cayeuxia fruticulosa Johnson & Kaska, Salpingoporella
annulala Zone, Valanginian-Hauterivian, L.P.B. 9486, Ghilcos Mts., x 30.
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PLATE LXXVI

Fig. 1. — Algal-biolilithe with Sealpingoporella annulala Carozzi, fragments of Radoici-
ciella subtilis Dragaslan and Likanella sp., Salpingoporella annulata Zone,
Valanginian-Haulerivian, L.P.B. 9459 and L.P.B. 0013, Biedjel IT Mts., x 30.

Fig. 2. — Algal-biolitithe wilh Salpingoporella annulata Carvozzi, Likanella sp. and Tro-
cholina elongate (L cupold)., Salpingoporella annulala Zone, Valanginian-Haulte-
rivian, L.P.B. 9439 and L.P.B. 9394, Bicdjel IT Mts., = 30.

Fig. 3. — Biopelsparile wilh Salpingoporella annulata Carvozzi, Salpingoporella annulala
Zone, Valanginian-Haulerivian, L.P.B. 9459, IFagetul Ciucului Mts., = 30.
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PLATE LXXVII

ig. 1. — Biolitithe wilh Serpulid tubes, Salpingoporella annuleta Zone, Valanginian-Haute-

rivian, Bicdjel 1T Mls., x 20.

ig, 2. — Algal-biolililhe wilh Thaumaloporella parvovesiculifera (Raineri), Salpingoporella

annulala Zone, Valanginian-Hauterivian, L.P.B. 9498, Figetul Clucului Mls., X 20,

. 3. — Biopelsparite with Cayeuxie anae Dra gaslan, Salpingoporella annulata Zone,

Valanginian-Hauterivian, L.P.B. 9339, Ghilcos Mis., x 30.

ig, 4. — Biopelsparile with Chinianella sp., and algal debris facies, Salpingoporella annulala

Zome, L.P.B. 9458, Figetul Ciucului Mis., x 30.

W/ \‘ Institutul Geologic al Romaniei
IGR



O. DrAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies. Pl. LXXVII

Memoirs of the Institute for Geology and Geophysics, vol. XXI.

& . . " - i - | - -
_: L |Institutul Geologic al Romaniei



PLATE LXXVIII

Fig. 1, 4. — Biopelmicrite with reworked Everticyelammina virguliana (Koec h1lin), Salpin-
goporella annulafa Zone, Valanginian-Hauterivian, I“dgelul Ciucului Mts., x 30.

Tig. 2. — Biopelmicrile with reworked Acicularia elongala Carozzi, Salpingoporella annu-
lala Zone, Valanginian-Haulerivian, Fagetul Ciucului Mls.,, x 30.

Fig. 3. — Calearcous brecein wilh reworked Nautiloculina volithieca Molhler, Salpingoporclla

annulala Zone, Valanginian-Flaulerivian, 17dgelul Ciucului Mlts., = 30.
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PLATE LXXIX

g. 1. — Biopelsparite wilh reworked Pseudocyclammina all. lituus (Y o k.), Salpingoporella

annulale Zone, Valanginian-Haulerivian, Figetul Ciueului Mts., x 30.

2. — Biopelsparite with Cylindroporella sugdeni E1liott, Salpingoporella annulaia
Zone, Valanginian-Hauterivian, L.P.B. 9457, Figetul Ciucului Mts., x 30.

3. — Biopelmicrite wilh Ostracods, Osiracods Zone, Haulerivian, Ghilcos Mts.,, x 15.

4. — Biomierite wilh Cladocoropsis crelacica T urnsck, Ostracods Zone, Hauferivian,
L.P.B. 3291, Ghileos Mls., x 15.
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PLATE LXXX

Fig, 1. — Algal-biolilithe wilth Baeinella irreqularis Radoicic, Ostracods Zone, Haute-
rivian, L.P.B. 9502, Ghilecos Mis., = 15.

Fig. 2. — Algal-biolililthe wilh Lithocodium aggregatum E1lio L, Salpingoporella carpalhica
Zone, Barremian, L.P.B. 9491, Suhardu Mic Mls., = 15.

IFig. 3. — Biopelmicrile with Glomespira sp. and Miliolidae, Pseudocyclammina hedbergi Zone,
Barremian, Ghilcos Mls.. x 30.
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PLATE LXXXI

Fig. 1. — Biopelmicrile wilh  Psendocyelammina hedbergi  Ma ynce.  Psendocyelammina
hedbergi Zone, Barremian, L.P.B. 9413, Ghilcos Mls., x 15,

Fig. 2. — Algal-biolitithe, biomicrite with Cladocoropsis crelacica Turnsek and Salpingo-
porella dinariea Radoicic, Salpingoporella dinarica Zone, Barremian, L.P.B.
9201 and L.P.B. 9460, Ghileos Mls., x 15.

Fig. 3. — Biomicrile with Salpingoporella carpaihica Dra gas Lan and “Dasycladacea”,
Salpingoporclla dinarica Zone, Barremian, L.P.B. 9461, Ghilcos Mts., > 30.
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PLATE LXXXII

Fig. 1, 3. — Biopelmicrite with Salpingoporella ecarpathica Dragastan, Salpingoporellu
carpathica Zone, Barremian, L.P.B. 9461, Fagetul Ciucului Mlis., x 30.

Fig. 2. — Biomicrile with Aecolissacus inconstans R a doicic, Pseudocyclammina hedbergi
Zone, Barremian, L.P.B. 9518, Ghilcos Mts., x 30.

Fig. 4. — Algal-biolitithe with Cayenxia piae Frollo, Salpingoporella earpalhica Zone,
Barremian, L.P.B. 9485, Figetul Ciucului Mits., x 1
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PLATE LXXXIII

. 1. — Biopelsparite with Choffatella decipiens Schlum berger, Salpingoporella
carpathica Zone, Barremian, L.P.B. 9410, Suhardu Mic Mts., = 30.

ig. 2, — Biopelsparite wilh Pseudocyclammina hedbergi Ma y nc, Salpingoporella earpathica

Zone, Barremian, L.P.B. 9413, Figelul Ciucului Mts., = 30.
3. — Biomicrile with Salpingoporella dinarica Ra doicic, and Miliolidae, Salpingo-
porella dinarica Zone, Barremian, LB, 9460, Ghileos Mis., »x 30.
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PLATE LXXXIV

Fig. 1—2. — Biolitithe with Chacletopsis rumanus (Simienescu), fig. 1 — longitudinal
section ; fig. 2 — eross scclion, Salpingoporella carpathica Zone, Barremian, L.P.B,
3297, Bicidjel 11 Mis., = 30.

Fig. 3. — Biomicrite wilth Likanella ? danilovac Radoicic, Likanella ? danilovae Zone,
Barremian, L.P.B. 9478, Ghilcos Mls., < 30.

Fig. 4. — Biopelmicrite with Lacrymorphus barremianus Dra gastan, Likanella ? danilovae
Zone, Barremian, L.P.B. 9350, Ghileos Mls., x 30.
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LXXXV

Fig, 1 1. — Biopelsparile  wilh  Trecholina  [riburgensis (Guillaume & Reiehel),
Salpingoporella melitae Zone, Barremian, L.1P.B. 9398, Féigelul Ciucului and Bicajel
T Mis., % 30,
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PLATE LXXXYVI

Fig. 1. — Algal-biolitithe with Salpingoporclla melilae (Ra doicic), Pianella melitae Zone,
Barremian, L.IWB. 9148, Bicdjel 1 Mls., x 30.

Fig. 2. — Biopelsparite  wilh  Pseadolexiulariclla  scarcellat (de  Caslro), Likanella?
danilopae Zone, Barremian, L.P.B. 9434, Ghilecog Mls., x 20.

Fig, 3. — Algal-hiolilithe wilh Thauwmatoporella parvovesienlifera (R aineri), Planclla melilae
Zone, Barremian, L.I.B. 9198, Bicajel 1 Mls., x 20.
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PLATE LXXXVII

Fig. 1—2. — Biopelsparile with Arabicodium elongalum D ragas t an, Likanella? danilovae
Zone. Barremian, L.P.B. 9335, Ghilcog Mls., x 30.

Fig. 3. — Biomicrile with Choffalella decipiens Schlumberger, Salpingoporella melilae
Zone, Barremian, L.P.B. 9410, Bicdjel II Mls, x 15.
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PLATE LXXXVIII

Fig. 1. — Biopelsparile willh Lacrymorphus barremianus D ra gaslan, Salpingoporella
melitae Zone, Barremian, L.IP.B. 9350, Bicajel I Mls.,, x 30.

Fig. 2. — Biopelsparile wilh Lacrymorphus barremianus Dragaslan and Acienlaria
intermedia Dragaslan, Salpingoporella melilae Zone, Barremian, L.P.B. 9350
and L.P.B. 9444, Bicajel I Mls., x 15.

Fig. 3—4. — Biomicrile wilh * Dasyeladacea” dalmatice Radoicie, Likanella? danilovac
Zone, Barremian, L.P.B. 9477, Ghileos Mis,, x 30.
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PLATE LXXXIX

Fig. 1—2. — Biopelsparile with Carpathoporella fontis (P a Lrulius) and Bacinella irregularis
Radoicic, Palacodiclyoconus arabicus Zone, Lower Aplian, L.P.B. 9332 and
L.P.B. 9502, Bicdjel 1 Mls, x 30.

Fig. 3. — Biopelsparile wilh Trocholina sp., Pulacodiclyoconus arabicus Zone, Lower Aplian,
Biejel I Mls., x 30.

TFig. 4. — Biomicrile with Macroporella sp., Palacodicliyoconus arabicus Zone, Lower Aplian,
Bicdjel T Mts., = 30.
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PLATE XC

. 1—2. — Biomicrite wilh gyrogonites of Afopochara sp. Alepochara Zone, Lower Aplian,
L.P.B. 0018 Ghilecos Mls., x 30.

ig. 3. — Calcarcous sandstone wilh langential and cross seclions in the central stem of Charo-

phytes, Alopochara Zone, Lower Aptian, Ghileos Mts.,, < 30.

ig. 4. — Biopelsparite wilh Acicularia antiqua P ia, Afopechara Zone, Lower Aplian, L.PB.

9445, Ghileog Mls., = 30.
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PLATE XCI

1. — Biopelmicrite wilh Cayeuvia alanasini Dra gaslan, Alopochara Zone, Lower
Aptian, L.P.B. 9341, Ghilcos Mts., x 30.
2. — Biopelsparite wilh “Pianella” exilis Dragaslan and Acicularia intermedia

Dragastan, *Pianella” exilis Zone, Lower Aplian, L.P.B. 9327 and L.P.B.
9444, Bicajel 1 Mls., = 30.

3. — Biomicrile wilh ““Dasgeladacea”’, ** Pianella’ exilis Zone, Lower Aplian, Bicdjel 1
Mls., = 30.

4. — Algal-biolilithe wilh Cymopelia all. longistila Sokace & Nikler and Acicularia
intermedia Dragaslan, Palacodictyoconus arabicus Zone, Lower Aptian, L.P.B.
0011 and L.P.B. 9444, Biedjel Mls., x 30.
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PLATE XCII

Fig. 1. — Biopelsparile with ““Pianelle” exilis Dragas Lan, “Pianclla” exilis Zone, Lower
Aptian, L.P.B. 9327, Bicdjel T Mls., x 30.

Fig, 2. — Algal-biolitithe with Litheeodium aggregatum E11io L1, Palacodiclyoconus arabicus
Zone, Lower Aplian, L.P.B. 9491, Bicfjel I Mls,, x 15.

Fig. 3. — Biopelsparite with Palacodiciyoconus arabicus (ILenson) and “Dasycladucea”,
Palacodiclyoconus arabicus Zone, Lower Aplian, L.P.B. 9437, Bicdjel T Mis.,, = 30,
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PLATE XCIIT

Fig. 1 2. — Biopelsparite wilh  Pealacodiclyoconus arabicus (I enson). Palacodiclyoconus
arabicus Zone, Lower Aplian, L.P.B. 9437, Bicdjel T Mls.,, = 30,

Fig. 3. — Biopelsparile with Orbilolinopsis simplex (Flenson).  Palacodiclyjoconus arabicus
Zone, Lower Aplian, L.P.B, 9438, Bicdjel 1 Mls., x 30.

Fig, 1. — Biopelsparile with Orbilclinopsis simplex (Henson) and “Dasyeladacea”, Palaco-
dictyoconus arabicus Zone, Lower Aplian, L. B, 9438, Bicajel I Mis., = 30.
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PLATE XCIV

1. — Biomicrite wilh Salpingoporella lurgida (R adoicic), Palucodielyoconus arabicus
Zone, Lower Aplian, L.P.B. 9449, Bicajel I DMlis., x 30.

2. — Coral-biolilithe wilh Ethelia alba (P lender) and Mesomorpha ornala Mory -
¢howa, Palaeodiciyoconus arabicus Zone, Lower Aplian, L.P.B. 9500, Bicajel I
Mls., = 30. S

3. — Biopelmicrile with “ Pianella’ exilis Dragaslan and pelecypods [ragments,
Palacodiclyoconus arabicus Zone, Lower Aplian, L.P.B. 9327, Bicajel 1 Mis., < 30.

4. — Biopelsparile wilh Trocholina apliensis Y o v lecheva and Pseudocyelammina sp.,
Palacodiclyoconus arabicus Zone, Lower Aplian, L.P.B. 9399, Bicdjel I Mls., > 30.
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PLATE XCV

Tig. 1. — Biopelsparite wilh  Trocholina sp. and Orbilolinids {fragmenls, Palacodictyoconus
arabicus Zone, Lower Aplian, Bicajel I Mts., = 30.

Fig. 2, 4. — Biopelsparile with Amphirea carpiana (Dra gaslan), Vraconian-Cenomanian,
1. B. 9349, Fagelul Cilueului Mls,, ¢ 30.

Fig. 8. — Calcareous conglomerale wilh diabasie elements, Vraconian-Cenomanian, Figetul
Ciucului Mls, x 30,
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AMMONITES FAUNA SEQUENCE OF ,ACANTHICUM" BEDS

FAUNA AND MICROFAUNA OF ,ACANTHICUM® BEDS FROM WESTERN SLOPE OF GHILCOS MTS. (EAST CARPATHIANS)

OVIDIU DRAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies from the Bicoz Valley Basin (East Carpathians)
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PLATE XCVvill

OVIDIU DRAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies from the Bicaz Valley Basin (East Carpathians)

STRATIGRAPHICAL MACROFAUNA DISTRIBUTION OF ,, ACANTHICUM®

BEDS FROM GHILCOS Mts.
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SEQUENCE OF NEOCOMIAN MICROFACIAL ZONES FROM GHILCOS MTS. (EAST CARPATHIANS)

OVIDIU DRAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies from the Bicaz Valley Basin (East Carpathians)
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SEQUENCE OF BARREMIAN AND LOWER APTIAN MICROFACIAL ZONES OF GHILCOS MTS. (EAST CARPATHIANS)
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CORRELATIONS BETWEEN MICROFACIAL ZONES OF THE KIMMERIDGIAN-LOWER APTIAN INTERVAL, IN THE BICAZ
BICAZ VALLEY REGION I (EAST CARPATHIANS)

OVIDIU DRAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies from the Bicaz Valley Basin (East Carpathions) 3 | PLATE cil
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ESSAY OF THE CORRELATIONS BY MICROFACIES BETWEEN THE CARPATHIANS, THE APENNINES. THE DINARIC ALPS,

OVIDIU DRAGASTAN. Upper Jurassic and Lower Cretaceous Microfacies from the Bicaz Valley Basin (East Carpathions)

CEVENNES MTS. AQUITAIN BASIN, SPAIN AND PORTUGAL

MEMORIILE INSTITUTULUI GEOLOGIC, VOL. XXI

W/ \1 Institutul Geologic al Romaniei
IGR

PLATE CllI
a o s CHARACTERISTIC ZONES CHARACTERISTIC CHARACTERISTIC CHARACTERISTIC ZONES CHARACTERISTIC CHARACTERJ}T[C MICRO- CHARACT. ASSOCIAT T CHARACTERISTIC ASSO-
olwlo FROM BICAZ VALLEY REGION ZONES FROM ZONES FROM FROM CENTRAL APENINES ZONES FROM FACIES ASSQCIATIONS FROM FROM CASTELLON CIATIONS FROM LISBOA
; ; - (EAST CARPATHIANS) KLIPPEN BELT HIGH TATRA Mts. AND OUTER DIMARIC ALPS CEVENNES Mts. SwW-AQUITAINE BASIN (FRANCE) FROVINCE (SPAIN) (PORTUGAL)
w : b= S WEST CARPATHIANS Lefeld 1968 T Bernier 1968 Bourcullec and Delntfre Bouroullec, Canérot Rmiilia
i £ Borza 1969 1964 1969 - 1970 and Déres 1870 1971
Z ATOPOCHARA
] Jure—=— = i T
wl. |5 XIV| Pacaconicryoconss| “eianesea ORBITOLINA ORBITOLINA PALAEDICTYOCONYS SP PERMOCALCULUS 5P
512]e ARABIELS EXLIS LENTICULARIS AND
B 0 i G e R e H RGE, SALPINGOPORELLA
@101z il LIKANELLA ? | SALPINGOPORELLA b Ak BOUEINA SE
w | § DANILOVAE MELITAE CHOFFATELLA DECIFIENS
4 — e e— sl T ku
O E- x“ PSEUDOCYCLAMMINA | SALPINGOPORELLA SALPINGOPORELLA B — =3
< < HEDBERG! DINARICA MUEHLBERGH ? | G R
- - s e e e ] aren e Hir=ie— e =— —_——— e e | 2
wlz 21Xt OSTRACODS NANKGCONUS CHOFFATELLA | DECIFIENS | & DECIPIENS
elE s iR i b i M e Ralsecaan T SALPINGORORELLA OSTRACODS S A T B e T — i
v|8|% X | topenmenin S BUENGIAR | | o it CALPIONELLOPSIS | 3 ANNULATA PIANELLA ANNULATA S| | coveema marrers | |TEVRTIEIA FREQUENS o
% E 34 CALPIONELLOPSIS | | e TINTINNOPSELLA § _______ FEURTILLIA FREQUENS ; FEURTILLIA FREQUENS | |TURINOSUELLA PENERDPLIFORMIS E
“““““““““““ TINTINNOPSELL i o B e e ~
= Vil DML LA caenNeria o —cacPoETA | S\ asgaRANT TINTINNIDS o e e s o e A LUHOAABR G EMEOERY ANCHISPIROCYCLINA | | AnCHisPROCYCLING. | S o
vu CLYPEINA JURASSICA CRASSICOLLARIA CRASSICOLLARIA % = T ?é E ANC#&?P/RIOC}@{KNA LUSITANICA ANCHISEIROCYELINA LUSITANICA LUSITANICA % <
v BB L B e L i e ] L B e R e e, (] ISR SR s S T CLYPEINA . JURASSIC, < Q L _mE' E’I"e ______ LUSITANICA EVERTICYCL AMM INA = ‘S'
(@] q Vi BANKIA STRIATA \ AND gg 5 xmn}wsmt JURASSICA VIRGLHK (AN g §
= | = | 2T | T 7 T kuRNUBIA JURASSICA A 7 v m| oo o pmestene 3=
- olV T 8 ‘E‘g’_’q _“’”_f’qf’fa 4 CHlr B BERRANT TINTYIGDT, 2 *;E VAGINELLA STRIATA HAPLOPHRAGAII UM EVERTICYCLAMNYINA CLYPEINA JURASSICA &
) = W TRIANELLA" PYGCMAEA N e e S § & L__ _ _limestone _ _ _ _ _ | SURASSICUM VIRGULIANA
= =t A oo oo e . e i oA -8 MACROPORELLA FPYEMAEA PIEUDOCYCL AMMINA = "
s il FiAL s O EELA YL OMBARDIAY £ _yﬁfmf_ il G limestone S AiA VAGINELLA STRIATA
o e T e b e e e e e e e o TR e A N | R L e e e P ! R s e U et ki S e RO -
s saccaromas | |k
-l - 1 N il CADOSINA CLADOCOROPSIS e ARNRE
= PROTOGLOBIGERINAE | | — — — — — — —
- Vi ... COFCCNCRION < MIRABILIS — R ) _ PALASTINIENSIS
" PROTOGLOBIGERINAE N R OTOGL OIS ERINAE ™ LABYRINTHINA MIRABILIS  |SALFING.
4 ALVEQSEPTA JACCARD/ ANKULATA|

Imprim. Atel. Inst. Geologic



A apdarut : Lei

MEMORIIL vol. VI — Studiul geologic §1 petrografic al regiunii Résinari— Cisna-
dioara—Sadu de MARCELA-DESSILA CODARCEA . . . . . . . . 30,65
MEMORII, vol. VII — Studiul zicimintului de la Baia Sprie (reg. Baia Mare)
de V. MANILICI, D. GIUSCA, VICTORIA STIOPOL ... . . . . . 28,90
MEMORII, vol. VIIT — Masivul eruptiv de la Birzava (muniii Drocea) de H.

SANVI . & v oo s SRR B W GRS BN H Y TR R L wom e e e s e 50,60
MEMORII, vol. IX — Bazinul Mehadia. Studiu geologic si paleontologic de

0. ILIESCU, A. HINCULOV, LUCIANA HINCULOV . . . . . . . . 51,00
MEMORII, vol. X — Flora plioceni de la Chiuzbaia (Maramures) cu un studiu

geologic introductiv de R. GIVULESCU, V. GHIURCX . . . . . . . 21,90
MEMORII, vol. XI — Geologisch-Paldobotanische Untersuchungen im So-Ba-

nater Danubikum de ALEXANDRU SEMAKA . . . .., ...... 30,55

MEMORII, vol. XII — Micropaleontological and Stratigraphical study of the
Upper Cretaceous deposits between the valleys of the Buziiu and Riul

Negru Rivers (Eastern Carpathians) de THEODOR NEAGU . . . . . 41,50
MEMORII, vol. XIII — Etude de la microflore de I’Anisien de la vallée du Cristian

(Brasov) de EMANUEL ANTONESCU . . . . wow WY @ § e 18,90
MEMORII, vol. XIV — Etudes de Micropaléontologie . . . . . . . . . . . 50,76
MEMORII, vol. XV — La faune Malacologique Pontienne de Réidminesti (Banat

Roumain) de SUZETTE GILLET, FL. MARINESCU . . . . . . . . 32,80

MEMORII, vol. XVI — Mollusques et échinides stampiens et égériens de la
région de Cluj—Huedin—Roménasi (Nord-Ouest de la Transylvanie) de
VIOERE DRVIBEEGNT & 5 5 55 2 6 8 % e m mrr o s 0 m s 47,60

MEMORII, vol. XVII — Etude micropaléontologique et stra tigraphique du
flysch du Crétacé supérieur-Paléocéne de la région de Bretcu-Comandiu
(secteur intern méridional de la nappe de Tarciu-Carpates Orientales) de
JANA SANDULESCU .+ « &« v v v v v vl s voe e 20,00

MEMORII, vol. XVIII — Les prosodacnes du sous-genre Psilodon de I. MOTAS,

I. ANDREESCU, 1. PAPAIANOPOL §i Les mollusques pontiens de Tirol

(Banat roumain) de FL. MARINESCU . . . . . . . oW o R TR w 32,00
MEMORII, vol. XIX — Paldobotanische Stwdiem im Tertidr Siebenbiirgens de
R. GIVULESCU, ELISABETA OLOS . & . v . o\ oo v no s 30,00

MEMORII, vol. XX — Faune a mollusques des couches de Hoia et de Mera (NW
de la Transylvanie) de la collection A. Koch de V. MOISESCU . . . . 21,55

4 \1 Institutul Geologic al Romaniei
IGR:






	Mem_v21_00-1
	Mem_v21_00-2
	Mem_v21_001
	Mem_v21_002
	Mem_v21_003
	Mem_v21_004
	Mem_v21_005
	Mem_v21_006
	Mem_v21_007
	Mem_v21_008
	Mem_v21_009
	Mem_v21_010
	Mem_v21_011
	Mem_v21_012
	Mem_v21_013
	Mem_v21_014
	Mem_v21_015
	Mem_v21_016
	Mem_v21_017
	Mem_v21_018
	Mem_v21_019
	Mem_v21_020
	Mem_v21_021
	Mem_v21_022
	Mem_v21_023
	Mem_v21_024
	Mem_v21_025
	Mem_v21_026
	Mem_v21_027
	Mem_v21_028
	Mem_v21_029
	Mem_v21_030
	Mem_v21_031
	Mem_v21_032
	Mem_v21_033
	Mem_v21_034
	Mem_v21_035
	Mem_v21_036
	Mem_v21_037
	Mem_v21_038
	Mem_v21_039
	Mem_v21_040
	Mem_v21_041
	Mem_v21_042
	Mem_v21_043
	Mem_v21_044
	Mem_v21_045
	Mem_v21_046
	Mem_v21_047
	Mem_v21_048
	Mem_v21_049
	Mem_v21_050
	Mem_v21_051
	Mem_v21_052
	Mem_v21_053
	Mem_v21_054
	Mem_v21_055
	Mem_v21_056
	Mem_v21_057
	Mem_v21_058
	Mem_v21_059
	Mem_v21_060
	Mem_v21_061
	Mem_v21_062
	Mem_v21_063
	Mem_v21_064
	Mem_v21_065
	Mem_v21_066
	Mem_v21_067
	Mem_v21_068
	Mem_v21_069
	Mem_v21_070
	Mem_v21_071
	Mem_v21_072
	Mem_v21_073
	Mem_v21_074
	Mem_v21_075
	Mem_v21_076
	Mem_v21_077
	Mem_v21_078
	Mem_v21_079
	Mem_v21_080
	Mem_v21_081
	Mem_v21_082
	Mem_v21_083
	Mem_v21_084
	Mem_v21_085
	Mem_v21_086
	Mem_v21_087
	Mem_v21_088
	Mem_v21_088-1 (1)
	Mem_v21_088-1 (2)
	Mem_v21_088-1 (3)
	Mem_v21_088-1 (4)
	Mem_v21_088-1 (5)
	Mem_v21_088-1 (6)
	Mem_v21_088-1 (7)
	Mem_v21_088-1 (8)
	Mem_v21_088-1 (9)
	Mem_v21_088-1 (10)
	Mem_v21_088-1 (11)
	Mem_v21_088-1 (12)
	Mem_v21_088-1 (13)
	Mem_v21_088-1 (14)
	Mem_v21_088-1 (15)
	Mem_v21_088-1 (16)
	Mem_v21_088-1 (17)
	Mem_v21_088-1 (18)
	Mem_v21_088-1 (19)
	Mem_v21_088-1 (20)
	Mem_v21_088-1 (21)
	Mem_v21_088-1 (22)
	Mem_v21_088-1 (23)
	Mem_v21_088-1 (24)
	Mem_v21_088-1 (25)
	Mem_v21_088-1 (26)
	Mem_v21_088-1 (27)
	Mem_v21_088-1 (28)
	Mem_v21_088-1 (29)
	Mem_v21_088-1 (30)
	Mem_v21_088-1 (31)
	Mem_v21_088-1 (32)
	Mem_v21_088-1 (33)
	Mem_v21_088-1 (34)
	Mem_v21_088-1 (35)
	Mem_v21_088-1 (36)
	Mem_v21_088-1 (37)
	Mem_v21_088-1 (38)
	Mem_v21_088-1 (39)
	Mem_v21_088-1 (40)
	Mem_v21_088-1 (41)
	Mem_v21_088-1 (42)
	Mem_v21_088-1 (43)
	Mem_v21_088-1 (44)
	Mem_v21_088-1 (45)
	Mem_v21_088-1 (46)
	Mem_v21_088-1 (47)
	Mem_v21_088-1 (48)
	Mem_v21_088-1 (49)
	Mem_v21_088-1 (50)
	Mem_v21_088-1 (51)
	Mem_v21_088-1 (52)
	Mem_v21_088-1 (53)
	Mem_v21_088-1 (54)
	Mem_v21_088-1 (55)
	Mem_v21_088-1 (56)
	Mem_v21_088-1 (57)
	Mem_v21_088-1 (58)
	Mem_v21_088-1 (59)
	Mem_v21_088-1 (60)
	Mem_v21_088-1 (61)
	Mem_v21_088-1 (62)
	Mem_v21_088-1 (63)
	Mem_v21_088-1 (64)
	Mem_v21_088-1 (65)
	Mem_v21_088-1 (66)
	Mem_v21_088-1 (67)
	Mem_v21_088-1 (68)
	Mem_v21_088-1 (69)
	Mem_v21_088-1 (70)
	Mem_v21_088-1 (71)
	Mem_v21_088-1 (72)
	Mem_v21_088-1 (73)
	Mem_v21_088-1 (74)
	Mem_v21_088-1 (75)
	Mem_v21_088-1 (76)
	Mem_v21_088-1 (77)
	Mem_v21_088-1 (78)
	Mem_v21_088-1 (79)
	Mem_v21_088-1 (80)
	Mem_v21_088-1 (81)
	Mem_v21_088-1 (82)
	Mem_v21_088-1 (83)
	Mem_v21_088-1 (84)
	Mem_v21_088-1 (85)
	Mem_v21_088-1 (86)
	Mem_v21_088-1 (87)
	Mem_v21_088-1 (88)
	Mem_v21_088-1 (89)
	Mem_v21_088-1 (90)
	Mem_v21_088-1 (91)
	Mem_v21_088-1 (92)
	Mem_v21_088-1 (93)
	Mem_v21_088-1 (94)
	Mem_v21_088-1 (95)
	Mem_v21_088-1 (96)
	Mem_v21_088-1 (97)
	Mem_v21_088-1 (98)
	Mem_v21_088-1 (99)
	Mem_v21_088-1 (100)
	Mem_v21_088-1 (101)
	Mem_v21_088-1 (102)
	Mem_v21_088-1 (103)
	Mem_v21_088-1 (104)
	Mem_v21_088-1 (105)
	Mem_v21_088-1 (106)
	Mem_v21_088-1 (107)
	Mem_v21_088-1 (108)
	Mem_v21_088-1 (109)
	Mem_v21_088-1 (110)
	Mem_v21_088-1 (111)
	Mem_v21_088-1 (112)
	Mem_v21_088-1 (113)
	Mem_v21_088-1 (114)
	Mem_v21_088-1 (115)
	Mem_v21_088-1 (116)
	Mem_v21_088-1 (117)
	Mem_v21_088-1 (118)
	Mem_v21_088-1 (119)
	Mem_v21_088-1 (120)
	Mem_v21_088-1 (121)
	Mem_v21_088-1 (122)
	Mem_v21_088-1 (123)
	Mem_v21_088-1 (124)
	Mem_v21_088-1 (125)
	Mem_v21_088-1 (126)
	Mem_v21_088-1 (127)
	Mem_v21_088-1 (128)
	Mem_v21_088-1 (129)
	Mem_v21_088-1 (130)
	Mem_v21_088-1 (131)
	Mem_v21_088-1 (132)
	Mem_v21_088-1 (133)
	Mem_v21_088-1 (134)
	Mem_v21_088-1 (135)
	Mem_v21_088-1 (136)
	Mem_v21_088-1 (137)
	Mem_v21_088-1 (138)
	Mem_v21_088-1 (139)
	Mem_v21_088-1 (140)
	Mem_v21_088-1 (141)
	Mem_v21_088-1 (142)
	Mem_v21_088-1 (143)
	Mem_v21_088-1 (144)
	Mem_v21_088-1 (145)
	Mem_v21_088-1 (146)
	Mem_v21_088-1 (147)
	Mem_v21_088-1 (148)
	Mem_v21_088-1 (149)
	Mem_v21_088-1 (150)
	Mem_v21_088-1 (151)
	Mem_v21_088-1 (152)
	Mem_v21_088-1 (153)
	Mem_v21_088-1 (154)
	Mem_v21_088-1 (155)
	Mem_v21_088-1 (156)
	Mem_v21_088-1 (157)
	Mem_v21_088-1 (158)
	Mem_v21_088-1 (159)
	Mem_v21_088-1 (160)
	Mem_v21_088-1 (161)
	Mem_v21_088-1 (162)
	Mem_v21_088-1 (163)
	Mem_v21_088-1 (164)
	Mem_v21_088-1 (165)
	Mem_v21_088-1 (166)
	Mem_v21_088-1 (167)
	Mem_v21_088-1 (168)
	Mem_v21_088-1 (169)
	Mem_v21_088-1 (170)
	Mem_v21_088-1 (171)
	Mem_v21_088-1 (172)
	Mem_v21_088-1 (173)
	Mem_v21_088-1 (174)
	Mem_v21_088-1 (175)
	Mem_v21_088-1 (176)
	Mem_v21_088-1 (177)
	Mem_v21_088-1 (178)
	Mem_v21_088-1 (179)
	Mem_v21_088-1 (180)
	Mem_v21_088-1 (181)
	Mem_v21_088-1 (182)
	Mem_v21_088-1 (183)
	Mem_v21_088-1 (184)
	Mem_v21_088-1 (185)
	Mem_v21_088-1 (186)
	Mem_v21_088-1 (187)
	Mem_v21_088-1 (188)
	Mem_v21_088-1 (189)
	Mem_v21_088-1 (190)
	Mem_v21_088-1 (191)
	Mem_v21_088-2 (1)
	Mem_v21_088-2 (2)
	Mem_v21_088-2 (3)
	Mem_v21_088-2 (4)
	Mem_v21_088-2 (5)
	Mem_v21_088-2 (6)
	Mem_v21_088-2 (7)
	Mem_v21_088-2 (8)
	Mem_v21_281
	Mem_v21_282

