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OF THE SIBISEL LITHOGROUP (CENTRAL SOUTH CARPATHIANS)

Maricara VAIDA

Institutul Geologic al Roméniei, str. Caransebes nr. 1, R 79678 Bucuresti 32.

Horst Peter HANN

Institut fiir Geologte und Paldontologie, Sigwarlstrasse 10, D-72076 Tiibingen, Germany.

Key words: Sibigel Lithogroup. Central South Carpathians. Medium Grade Metamor-
phism. Acritarchs. Upper Proterozoic. Cadomian Orogenesis.

Abstract: The rescarches carried out confirm that the acritarchs can also be pre-
served under conditions imposed by medinm-grade metamorphism. The determined pa-

lynomorphs enable us to refer the Sibigel Lithogroup to the Upper Proterozoic. The age
determination allows the conclusion that the metamorphosis of the formations took place

during the Cadomian Orogenesis. The metamorphics from the Sibigel Lithogroup can be
correlated with the ones from the Suru Lithozone {Figirag Lithogroup), because of the
similar lithologic associations, of the paralel metamorphic history and especially on the
basis of the palynological content.

1. Introduction

" The Sibigel Lithogroup is exposed in the Central
South Carpathians west of the Olt Valley.

The crystalline schists of this lithogroup have consti-
tuted, during the last years, the ohject of several petro-
graphical and structural investigations (Hann, Szasz,
1984: Manecan, 1984, 1989; Hann, Balintoni, 1988;
Hann, 1992) to which we add recent palynological in-
vestigations.

The results of these investigations led to new data
on the acritarchs which are preserved in these meta-
morphic formations.

The polymetamorphic character of the schists gener- |

ally hindered the acritarchs preservation in great num-
ber.

Most samples were barren and for other acritarchs
the presence was sporadic, but certain.

This fact confirms Vidal’s statement (1981), which
demonstrated that these microfossils could preserve
themselves also under conditions of a mediumn grade
metamorphism.

First palynological investigations on the metamor-
phics of the Sibigel Lithogroup were done by Naumova
et al. (1964), who attributed the formations of the
Sibigel Lithogroup to the Riphecan. This age was ar-
gued by the following association of palynomorphs:
Leiominuscula minula NAUM., Lophominusecula prima
NAUM. Margominuscula tenels NAUM. Margominus-
culue antiqua NAUM., to which Riphenideae are added.

Investigations were resumed by Codarcea Dessila
and lliescu (1969), on samples collected also from a
restricted area (R&sinari region - Fig. ).

The determined palynomorphs permitted us o at-
tribute this lithogroup to the Upper Prolerozoic.
Here they are: Pretoleiosphaeridium sp., Leiosphaerid-
tum sp., Trachyoligolriletum vbsolelum (NAUM.) TIM.,
Stenozonoligotrdetum  sokolove TIM., Slenczonolig-
otriletum walidum TIM., Leiosphaeridium T. TYP. (S-
T1) PHLUG, Millaria sp. PHLUG, Mycteroligotriletum
marmoraeium TIM., Lopholigotrietum sp.

In this paper, the sampling was extended to the
whole area of the Sibigel Lithogroup, between Rasinari-
Sadu to the north and Brezoi-Valea lui Stan to the
south.

2. Structural and petrographical data

The central part of the South Carpathians, which
is crossed by the Olt Valley, is characterised by the
fact that on a relatively small area, there are several
tectonic units which differ one from ancther by the
extent and the age, all of them belonging to the Getic-
Supragetic Domain.

Within this structural domains, the Uria Nappe de-

" velops too and contains ietamorphic formations of the

Sibigel Lithogroup (Fig.)
Looking from west to east, we notice that different
tectonic units geometrically overlap one another.
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FALYNGLOGICAL DATA ON THE UPPER PRECAMBRIAN OF TilE SIBISEL LITHOGROUP 3

Table 1
Table with samples which constituted the object of the palynological study

No. | Number of sample Type of rock Place of samples
1. | 5833/P.1 carbonatic schist Valea lui Stan
2. | 5834/P.2 grey crystalline limestone &
3. | 5835/P.2 2 ?
j 4. | 3836/P.4 banded grey crystalline limestone .
{5, | 5837/P3 banded crystalline limestone i
6. | 5838/P.6 " »
7. | 5842/P.10 » Valea Mogosg
8. | 5843/P.11 . =
9. | 5844/P.12 » )
10. | 5845/P.13 » >
11. | 5847/P.15 retromorphic sericite-chlorite schist | Risinari, V. Siezii
12. | 5848/P.16 g
3.1 5849/P.1T* grey crystalline limestone g

14, | 5850/P.18"

» »

15. | 5851/P.197

mylonitic schist

16. | 5852/P.20

» »

17. | 5853/P.21

retromorphic sericite-chlorite schist

18, | 5743/5024 A3

plagiogneiss

Valea Mogos

19. | 5746/5074%

quartz-sericite schist

Valea Uria

20. | 5751/5071% quartz-feldspathic schist 2

21. | 5744 /50387 quartzitic-sericite schist Valea Robesti

22. | 5745/5044% quartz-chlorite-sericite schist 2

23. | 57T47/5039* quartz-sericite schist =

24, | 5779/2 banded crystalline limestone Valea Sadului
* 1, 2, 3...current number of sample/5833/P.1.. barren samples,

5744/5033 -samples with palynological content.

Following the internal structure of the alpine nappe
pile from the Olt right slope, we notice that the lower
and the western position is occupied by the Getic
Mappe, which is constituted of medium metamorphics
of the Sebes-Lotru Lithogroup (metalithofacies). On
shis nappe the Magura Nappe is thrust (which con-
tains ocular gneisses of Cumpana-Cozia type, Sebes-
Lotru Group) and south of Claineni, it disappears un-
der the overlying Uria Nappe. The Uria Nappe thrusts
both over the Mdgura Nappe (north of Caineni} and
over the Getic Nappe. On the Uria Nappe the Caineni
Nappe is thrust, which is constituted of mesometamor-
phic schists of Cumpiina type. The Uria Nappe has a
variable thickness and in a few places it is tectonically
iterrupted.

The intensity of the tectonic phenomena explains the
great number of retrograde transformations caused by
a dynamic metamorphism underwent by the medium
grade schistg of the Sibigel Lithogroup.

This is also the reason why the schists have been
itially considered to be epimetamorphic (Codarcea-
Dessila, 1965; Manecan, 1984). Krautner {1980), re-
lying on the same idea, attributed the rocks of the
Sibigel Lithogroup ta the Cibin Group, which is con-
stituted of Upper Precambrian-Lower Paleozoic forma-

tions, and considered that the schists lay transgres-
sively and discordantly over medium-grade metamor-
phics of the Sebes-Lotru Lithogroup.

The schists of the Sibige]l Lithogroup belong to two
distinct formations: Leptino-amphibolitic Formation
at the lower part of the metamorphic pile and Gneis-
sic Formation at the upper part (castern part) (Fig.).
The Leptino-amphibolitic Formation is characterised
by a background of paragneisses & garnet in which
numerous intercalations of amphibolites, white quartz-
feldspar gneisses, discontinuous levels of lenses of crys-
talline limestones and intercalations of microblastic
gneisses of blastomilonitic origin are found. The Gneis-
sic Formation is represented by paragneisses with gar-
net % staurolite, which also contain amphibolitic or
quartz-feldspar layers. Visible deformations suffered
by the whole rock pile generated typically low-grade as-
pects, for instance changing paragneisses into chlorite-
sericite schists, in which garnet or staurolite, as relict
minerals are still preserved.

So sometimes it was possible to keep palynomorphs,
as well as relict minerals, in the so-called zones of
"pressure shadow”™. Where milonitisation have been
extremely intense, there were not kept any relict min-
erals, or palynamorphs, respectively. In this way, it is
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association of samples from Sibigel Lithogroup

T
1

5743/5024 Az |

Number of samples

5744/5038

5745 /5044
5746/5074
5747/5039

5751/5071

5849/P. 17

5850/ 18

5851/P. 19

Acritarchs

Stratigraphic range

Upper
Precambrian

Riphean

Vendian

Lower
Cambrian

b

;;,

-

Protosphaeridium
sp.

P. densum
TIM.

P. tuberculiferum
TIM.

P. flezucsum
TIM.

Zonosphaeridium
sp.

Symplassosphae-
ridium sp.

Granomarginata
sguamacea YOLV,

Kildinella
hyperboreica TIM.

X K. exculpta

TIM.

X Synsphaeridium

sp.

% Leiosphaeridia

sp.

X L. volynica

TIM.

not accidentaly that in Valea lui Stan, situated in the
south of the studied perimeter, where tectonic units
are strongly compressed, in the Uria Unit {with the
Sibigel Lithogroup) reaching a few meters in width,
none of the six samples had a palynological content.

The formations of the Sibigel Lithogroup have
initially underwent a medium-grade metamorphism,
which took place during two phases (lwo generations
of muscovite and garnet). Subsequently, during the
generation of the overthrust nappes structures, In
the Alpine orogenesis, a prevailing dynamic metamor-
phism overprinted. Developed in several stages, it
was leading to extensive mylonitisation and retrograde
transformations, which ofien changed completely the
mitial aspect of the rocks.

3. Geological significance of the palynological
data

The samples for palynological study are represented
by carbonate schists, banded crystalline limestone,
sericite-chlorite-schists (with relicts of garnet & stau-
rolite) and dark grey mylonitic schists.

These samples have been taken from both compo-
nent formations of the Sibigel Lithogroup, and the sam-
pling points represent the whole area of the series de-
velopment {Fig.).

Twenty-four samples have been palynologically in-
vestigated from the crystalline formations of the Sibigel
Lithogroup (Table 1).

The association of acritarchs obtained
following: Protesphaeridium sp., Prolosphaeridium
densum TIM., Protosphaeridium tubevculiferum TIM.

is the



PALYNOLOGICAL DATA ON THE UPPER PRECAMBRIAN QF THE SIBISEL LITHOGROUP 9

Protesphacridium  flerwosum TIM., Zonosphaeridium
sp., Symplassosphaeridinm sp., Granomarginata squa-
macea VOLK., Nildinella hyperboreica TIM., Kildinella
exculpla TIM., Synsphaeridium sp., Leiosphaeridia sp.,
Letosphaeridia volynica TIM. (Table 2).

Although the above association also includes the
acritarchs whose distribution interval surpassed the
Precambrian/Cambrian boundary, it is typical of the
Upper Precambrian. ‘

The Upper Precambrian age of the crystalline schists
from the Sibigel Lithogroup permite to conclude that
their metamorphism took place during the Cadomian
orogenesis, also developing during the Upper Precam-
brian.

According to Hann and Balintom {1488), the meta-
morphics of the Sibigel Lithogroup can be correlated
to those of the Suru lithezone (Formation) Negoi
metalithofacies in the Moldoveanu Nappe (Pl. I},
from the lithological point of view. Similar litho-
logical associations suppose a common sedimentation
regime. Moreover, one may sltate that the meta-
morphic history of respective schists was very simi-

“lar (two main stages of metamorphism, under condi-
tion of almandine-amphibolites facies and in both piles
there are not migmatites). It can be deducted that
the Suru Lithozone was also metamorphosed during
the Cadomian orogenesis and together with the Sibisel
Lithogroup it comes from a geotectonic domain dif-
ferent as regards the age and evolution, from that in
which were born crystalline schists of the Sebes-Lotru
Lithogroup, which are considered to have been meta-
morphosed during the Greenvillian orogenesis.

This statement can also be supported by the fact
that the metamorphics of the Sibigel Lithogroup can
be correlated with the ones from the Suru Litho-
zone, with respect to their palynological content.
Twenty palynological samples from the Surn Litho-
zone (graphite schists), have been taken from Valea
Sibigel, Valea Moaget, Valea Lupulul, Valea Capra and
studied for the first time. From these samples, six

have given results. Although the palynological asso-

ciation obtained was poor, it allows us (on the ae-
tual knowledge level) to conclude that it belongs to
the Upper Precambrian like the one determined in
the metamorphics of the Sibigel Lithogroup. Besides
palynomorphs such as Profosphaeridium sp. Prolo-
sphaeridium tuberculiferum TIM., which can he also en-
countered in the palynological association determined
on metameorphics of Sibigel Lithogroup, Pretosphaerid-
tum pupyraceum TIM., Profosphaeridium rigidulum

TIM., Favosesphaeridium favosum TIM. cceur as well,

For these reasons we consider that both the meta-

morphics of the Sibigel Lithogroup and the ones from

the Suru Lithozone belong to the Upper Proterozoic
and they are palynologically correlatable.
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1 — Le’iosph.aem‘dm sp. 87p.

2 — Kildmnella exculpia TIM. 60pu.

3 — Granomarginate sqguamacea VOLK. bbp.
4 - Kildinella hyperboreica TIM. 45

5 — Synsphacridium sp.

6 — Protosphaeridium flexuosum TIM. 25u.
7 — Protosphaeridium densum TIM. 62p.

8 -— Protosphacridium tuberculiferum TIM. 25,
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SUR QUELQUES SCLERITES D’HOLOTHURIDES DES
CALCAIRES TRIASIQUES DE LA DOBROGEA SEPTENTRIONALE

Doina GHEQRGHIAN

Institutul Geologic al Romaniei, str. Caransebes nr, 1, 79678 Bucuresti 32,

Key words: Triassic. Holothurian sclerites. New taxa. Biostratigraphy. North Dobro-
gea. Romania.

woen @ Abstract: Some Holothuriun Sclerites from Triassic Lunestones of North Dobrogea (Ro-
mania). In the Triassic limestones of North Dobrogea some holothurian sclerites species
have been recognized, 5 of them are new ones. From the limestones assigned to the
Anisian, four new species have been defined, namely Acanthotheelia elenae n. sp., A.
agighiolensis n. sp., Fissobractites persanensis n. sp., Focaudina dobrogensis n. sp.
From the Carnian limestones one new species named Theelia stellatiformis n. sp. has

been described.

Les études entreprises derniérement sur les dépots
triasiques de la Dobrogea septentrionale ont per-
mis Pélaboration d’un schéma lithologique (Baltres,
Mirduta, 1987) dont la chronosiratigraphic a été
précisée a 'aide des conodontes par Mirdugd.

Les nombreux échantillons de calcaires prélevés
ont fourni outre les Conodontes et les Foraminiféres
(Mirdutd, Gheorghian, sous presse) aussi des sclérites
d’holothurides.  Généralement, ils sont [réquents et
dans un bon état de conservation, surtout dans le
faciés de Hallstatt développé a Agighiol. Des sclérites
d’holothurides ont été rencontrés aussi dans les cal-
caires iriasiques des Monts Persani (Patrulius et al.,
sous presse), des Monts Apuseni {Patrulius et al.,
1976), de Banat (a Sasca, Gheorghian, Miriuta, 1993).

Une tentative de zonation & base de sclérites s’avére
difficile vu Iétat actuel de nos connaissances. Méme les
11 zones d’association établies par Mostler (1972) dans
une aire tres vaste, a partir de ’'Allemagne jusqu’an
Népal, ne sont pas applicables dans les formations tri-
asiques de Roumanie.

On a identifié quelques espéces (Acanthotheclia
agigheolensis, A.elenae, Focauding dobrogensis et Fis-
sobractiles persanensis) toujours présentes a cotd
des Conodontes altribués par Mirdutd a ['Anisien
inférieur et maoyen tant en Dobrogea que dans les
Monts Persani {(Gheorghian, 1978; Gheorghian in Pa-
trulius et al., sous presse). Il y a aussi une Theelia
( =Th.stellatifermis) rencontrée seulement dans le
Carnien inférieur et moyen {fig.}. On a identifié aussi
d’autres espeéces dont la distribution est significative
toujours pour le Carnien. Le tableaun de distribution
met en évidence I'existence de deux associations bien

différentes: celle qui caractérise I'intervalle spathien-
illyrien et Pantre attribuée au Carnien (Cordévolien-
Tuvalien).

Tous les exemplaires figurés ont été photographiés
au REM sur des supports (numéros P 105611 et
P 105612} déposés dans la collection de |'Institut
Géologique de la Roumanie, Bucarest,

Acanthotheelo elenae n.sp.
PL I, figs. 1-3

Derwwatio nominis:
Mirauta.

Hololypus: Collection de 'lnstitut Géologique de la
Roumanie, no. P 105612, pl. I, fig. 1.

Provenance:  Dobrogea septentrionale:  Dealul
Cairace, D. Nucartlor, Agighiol, Dealul lui Platon,
Dalbocul Tancului, Stanca Mare.

dédide a ma collégue Elena

Age: Anisien inférieur et moyen.

Diagnose: Sclérite rotiforme, plat, & 6 jusqu’a 8 ou
9 rayons bifurqués vers la jante & contour festonné,
rarement plus régulier.

Dimensions: diamétre 0,14-0,25 mm; diamétre du
mayeu 0,04-0,06 nun.

Observations: Cette forme differe de A. spinesa par
I'absence des épines et les dunensions plus petites.

Zawidzka (1971) déerit de calcaires probablement il-
lyriens des Monts Tatra, un exemplaire & 8 rayons de
petites dimensions avec les deux faces similaires, qui
pourrait appartenir a cette espéce.
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Acanthotheelia agighiolensis n.sp.
Pl 1, figs. 6-7

Derwalio nominiss  d’aprés la localité Agighiol,
département de Tulcea ol sont développés les calcaires
triasiques qui ont fourni heaucoup d’exemplaires de
sclérites.

Holotypus: Collection de U'Institut Géologique de la
Roumanie, no. P 1056612, pl. I fig. 5.

Provenance: Dealul Cairace, Agighiol (Dealul Pie-
tros et le ravin entre Dealul Lung et D. Mare), localité
Parches.

Diagnose: Sclérite rotiforme avec un grand noyan
central plat {mayeu) duquel partent 8-13 rayons
arqués vers la jante qui en repose, Sa partie supérieure
cst plate et troude par des pores situés devant chaque
rayon et meme un ou deux dans les intervalles des
rayons ce qui lui donne un aspect de dantelle. La jante
est pourvue d’épinces situées devant et entre les rayons.

Dimensions: diamétre §,31-0,43 mm; diamétre du
mayeu 0,10-0,14 mm; largeur de la jante 0,05-0,10
mm.

Obscrvations: Quelques exemplaires ressemblent &
A.spimosa FRIZZELL et EXLINE dont ils différent par
Virrégularité des épines, la présence d’une plus longue
épine située devant le vayon (pl. I, fig. 6) aussi que
par la courbure des rayons.
cette espece et figuré par Kristan-Tollmann (1963, pl.
7, fig. 7) a plus d’affinités avec notre espéce qu’avec
I'holotype figuré par Frizeell et Exline (1953).

L'exemplaire attribué a-

Tablean de la distribution des sclérites caractéristiques dans les formations triasiques du Dobrogea du Nord.

Focaudina dobrogensis n.sp.
PL I, figs. 9, 10

Derivatio nominis: de Dobrogea, région située dans
la. partie SE de la Roumanie.

Holotypus: Collection de UInstitut Géologique de la
Roumanie, no. P 105612, pl. 1, fig. 10.

Provenance: Agighiol (Dealul Pietros et D). Mare),
Dealul Cairace, Dealul lui Platon, IHeraclea, Stanca
Mare, Dealul cu Piatra.

Age: Anisien inféricur-supérieur,

Diagnose : Petit sclérite en plaque perforée, plane,
de forme subcirculaire 4 circulaire el contour ondulé;
nombreuses perforations dont 6--7 plus grandes et peu
ovales, situées au centre en rosette (ce qui rappelle
Priscopedatus mostlers) et 1-2 rangées de petites per-
forations circulaires, vers la zone marginale.

Dimensions: 0,14-0,26 mm.

Qbservalions: Les exemplaires déerits sont beau-
coup plus petits que chez nimporte quelle des espéces
du genre Locaudina mentionnées dans la littérature.

e s : =
Fissobracliles persanensis n.sp.
Pl fig. 8

Fissobractites sp., Gheorghian {1978), p. 61, pl. 1,
figs. 13-15.

Fissobractites sp.a., Gheorghlan in Patrulius et al.
(sous presse), pl. I1I, figs. 12-13.

Derwatio nominis: de Monis Persani ol ont été
identifiés les premiers exemplaires.
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Holotypus: Collection de I'lnstitut (Géologique de la
Roumanie, no. P 105612 , pl. T, fig. 8.

Provenance: Monts Pergani {Pleaga Lupsei) et Do-
brogea (Dealul Cairace, Agighiol, Orta Bair, Stanca
Mare, Movila lui Utu).

Age: Anisien inférieur-moyen.

Observelions: Le petit sclérite décerit et esquissé en
1978 apparait plus dense dans les photos exécutées au
microscope électronique. Nos exemplaires ressemblent
4 ceux figurés par Gramann et al. (1972, pl. 4, figs. 9
11) qui sont d’ailleurs plus grands que les notres. Plus
semblables s'avérent ceux figurés (pl. 4, figs. 12 et
13) par les mémes auteurs sous le nom Acanthotheelia
sptitosa FRIZZELL ct BXLINE, mais c’est bien difficile de
faire une comparaison entre les photos.

Dimenstons:  diameétre 0,10-0,29 mum, habituelle-
ment 0,14-0,15 mm.

Telravirga echinocucumioides MOSTLER

Tetravirga echinocucumioides MOSTLER, Mostler
(1968}, p. 9, pbl. L, fig. 5; Gheorghian in Patrulius
et al. (sous presse), pl. I1I, figs. 1-4.

Plusicurs exemplaires de cette espéce montrant des
transitions vers T. fordelensts FRIZZELL et EXLINE ont
été fournis par les calcaires d’age spathien jusqu’au
pelsonien qui affleurent & Agighiol, Dealul Rogu, Uzum
Bair, aussi que dans les calcaires pelsoniens des Monts
Pergani. La meme espece a été mentionnée dans
I’Anisien des Alpes (Mostler, 1968).

Punctatites dracoformis (MOSTLER)

Calclamnelln dracoformis MOSTLER (1969), p. 23,
text fig. &/4.

Punctatites dracoformis (MOSTLER), Gheorghian in
Mirdntd et Gheorghian (1975), pl. 1, fig. 10; A. Toll-
mann (1976), p. 92, fig. 10; Mostler et Rahimi- Yazd
(1976), p. 3, fig. 16.

Cette espéce fait son apparition assesz rarement et
seulement dans les calcaires anisien inférieurs—moyens
de Dobrogea (Dealul lui Platon, Agighiol, Stanca
Mare) et des Monts Persani, quoique dans les Alpes
elle a été signalée dans le Norien (Mostler, 1972; A,
Tollmann, 1976).

Theelia kocveskalensis KOZUR et MOSTLER
PL T, fig. 12, pl. 11, fig. 5.

Theelia koeveskalensis KOZUR et MOSTLER, Kozur el
Mostler (1971), p. 30, pl. 2, figs. 2—4; Kozur et Mock
(1974), pl. VIIL, fig. 7; Gazdzicki et al. (1978), p. 363,
pl. 32, figs. 2-9.

L’apparition des exemplaires attribués a cette
espéce est limitée a Pintervalle ladinien supérieur-
carnien inférieur précisé dans les successions cal-
caires d’Agighiol (Dealul Lung, D. Piectros, Lu-
tul Rogu, Dealul cu Piatrd, forage Kogaluiceanu
159/90). Une zone d’association correspondante i
Uintervalle délimité par Papparition et la dispari-
tion de cette espeéce- index a été proposée par
Mostler, qui la considére d’age cordévolien quoique
I'espéce peut monter jusque dans la base du Julien.
D’aprés Mostler et Scheuring (1974), apparition des
especes Th.kocveskalensis et Fissobraciites musilaila
préciserait la limite Ladinien/Carnien, située plus haut
que celle marquée par les Conodontes, ce qui permet
la séparation d’un domaine de limite.

Fissobracliles mustlala KOZUR et MOSTLER
PL. II, figs. 10, 11.

Fissobractites musilale KOZUR e MOSTLER, Kozur
el Mostler (1971}, p. 25, pl. I, figs. 5-T.

Celte espece, présente dans association de la Zone
4 Theelia koeveskalensis, caractérise strictement le
Cordévolien de 'Hongrie {Kozur et Mostler, 1971) et
de I"Autriche (Mostler et Parwin, 1973).

L'espéce a été identifiée aussi en Dobrogea dans
le Ladinien supérieur (4 coté de Th. koeveskalensis)
{Agighiol, au N de Congaz, Dealul cu Piatrd), mais
aussi dans le Tuvalien d’Agighiol.

Protocaudine rigaudaee MOSTLER
PL 11, figs. 7, 8.

Protocaudine rigandee MOSTLER, Mostler (1970), p.
352, pl. 3, figs. 5, 6.

L'espéce, dont le holotype provient des dépots
carniens de Salzkammergut {Mostler, 1970), est men-
tionnée dans 'association de la Zone a4 Theelia thalla-
tocanthoides caractéristique pour le Julien (Mostler,
1972) d’Autriche, Hongrie, Italie, (Gréce et Nepal.
D’apres Mostler et Parwin (1973) cetle espece est con-
nue a partir du Carnien moyen jusque dans le Norien
supérieur de Slovakie.

En Dobrogea, cette espéce caracterise seulement le
Carnien {Agighiol, Dealul cu Piatra, Collines Trei
Movile), tandis que dans les Mouts Pergani elle fut
identifiée dans des calcaires attribués au Norien moyen
développés dans la créte qui sépare les ruisseaux
Haghimas et Surmanu.

Focaundina cassianensts FRIZZELL ct EXLINE

Focaudina cassiunensis FRIZZELL et EXLINE, Frizzell
el Exline (1955), p. 84, pl. 2, fig. 20; Kozur et Mostler
(1971), p. 24, pl. 1, fig. |; Gazdzicki et al. (1978),p.
360,pl. 51, figs. 1-4.
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L’espéce apparait en association avec Crucivirga
spinosa Mostler et Theclia stellatiformis n.sp. dans les
calcaires d’age carnien inférieur et moyen de Dobrogea
(Agighiol ¢t Dealul Ogurului).

Eocaudina cassianensis a été mentionnée, dans
la littérature, dans le Trias des Alpes meéridionales
(Frizzell et Lxline, 1955), dans la Zone a Theelia ko-
eveskalensis d’age cordévolien (Mostler, 1972) et dans
le Longohardien-Julien d’Iongrie (Kozur et Mostler,
1971) et des Carpates d’ouest en Slovakie (Gazdzicki
et al.,, 1978).

Priscopedatus bogschi KOZUR et MOCK
PLII, fig. 9

Priscopedatus bogschi KOZUR et MOCK, Kozur et
Mock (1972), p. 12, pl. VI, figs. 10, 11; Kozur et
Mock (1974), pl. VI, figs. 15, 16.

L'espéce a été identifiée dans des dépols attribués
au Norien inféricur-moyen de Slovakie, tandis qu’en
Dobrogea elle caractérise le Carnien (Agighiol et N
Congazj.

Calclamna consona (MOSTLER et PARWIN)
PL 1L, fig, 12.

Calelamnella consona MOSTLER et PARWIN, Mostler
et Parwin (1973), p. 38. pl. I, figs. 9, 10, 13, 14-16;
Mirdutd, Gheorghian (1978), pl. 1, figs. 8, 9.

Les autenrs de cette espéce Jont attribude au
Carnien moyen-supérieur de Slovakie.  Elle
fournie par les caleaires noriens des Monts Pergani
(Meghies), mais aussi par ceux carniens de Dobro-
gea (Agighiol: Dealul Pietros et D. Lung) et norien
supéricurs (Muchea Verde).

a 6Lé

Theelia stellatiformis n.sp.
PLIL, figs. 1-4.

Derivatio nominis; latin stella, d’aprés [aspect
d’étoile de la partie centrale (inaveu).

Holotypus: Collection de Institut Géologique de la
Rowmanie, no. I’ 105612, pl. [1, fig. 1.

Provenance: Dobrogea: Agighiol, Zebil, Dealul cu
Pratrd, D. Trei Movile.

Age: Carnien inférieur-moyen.

Iagnose:  Sclérite rotiforme faiblement plan-
concave a § — 9 rayons qui s’amincissent, vers la jante
et se rejoignent vers le centre en formant une étoile. La
Jante est légérement festonnée sur son bord extérieur.

Dimensions:

diametre extérieur 0,15 - 0,22 muue

diamétre intérieur 0,11 0,19 mm;

diametre du noyau central 0,05 - 0.08 mm.

Observations: Les exemplaires déerits different de
Thecla guembelt KRISTAN-TOLLMARN, 1963, par 'aire

D. GHEORGHIAN

centrale beaucoup plus grande et 'aspect général plus
irrégulier quoique les tailles solent semblables.
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Planche I

Figs. 1-3 — Acanthothelia elenae nsp. - Fig. 1, Dealul Cairace, Anisien; diameétre 0,21 mm; fig. 2, Dealul
Cairacul Mic, Anisien; diamétre 0,18 mm; fig. 3, Dealul Cairacul Mic, Anisien inférieur; diamétre 0,22
mm, diamétre du noyau central 0,05 mm.

nFig. 4 — ? Acanthotheelia elenae n. sp. - Somova, Anisien; diamétre 0,15 mm.

Figs. 5-7 — Acanthotheelia agighiolensis n. sp.- Fig. 5, Agighiol, D. Pietros, Anisien moyen; diametre 0,35
mum, diamétre du noyau central 0,08 mm, largeur max. de la jante 0,08 mm; fig. 6, idem; diamétre 0,42
mm, diamétre du noyau central 0,10 mm, largeur de la jante 0,08 mm; fig. 7, Agighiol-Delugorul, Anisien,
diameétre 0,34 mm.

Fig. 8 — Fissobraciiles persanensis n.sp.- Dealul Cairace, Anisien; diameétre 0,17 mm.

Figs.9, 10 — Focaudine dobrogensis n.sp.- I'ig. 9, Agighiol, Dealul Pietros, Anisien; diamétre 0,17/0,22 mm;
fig. 10, forage 69804/11, Anisien; diamétre 0,20 mm.

Fig.11 — Theelia stellotiformes n.sp.- Dealul cu Platra, Carnien; diamétre 0,14 mm.

Fig.12 — Theela koeveskalensis KOZUR et MOSTLER- Agighiol, Dealul Lung; diamétre 0,26 mm.
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Planche IT

Figs. 1-4 — Theelia stellatiformis n.sp.- Dealul cu Piatrd, Carnien inférienr: lig. 1. holotypus; fig. 2, diamétre
0,26 mm; fig. 3, diamétre exterieur 0,19 mny, diamétre intérieur 0,15 mm, diamétre du noyan ] §
mny; fig. 4, diameétre extérieur 0,17 mumn, diamétre intérienr 0,12 mm, diamctre du noyaun

mm. Caoll. LG.R., P 105612.

Fig. 5 Theelia koeveskalensis KOZUR et MOSTLER -Agighiol-Dealul Lung, Carien nférieur; diametre 0,22
mm. Coll. 1.G.R., P 1056612,

Fig. 6 — ? Stueria mulliradiela MOSTLER - Agighiol- Dealul Lung. Carnien; diamétre 0,21 mm. Coll. LGR.,
P 105612,

Figs. 7, 8 — Profocaudina rigoudae MOSTLER - Fig. 7, Agighiol-Dealul Pictros, Carnien supéricur; diamétre
0,17 mm. Coll. 1.G.R., P 105611; fig. 8,Dealul cu Piatrid. Carnien; diameétre 0.31 mun, Coll LGIR
P 105612,

Fig. 9 — Pruscopedatus bogschi KOZUR et MOCK - Dealul en Piatra, Carnien inférieur: diametre 0,33 .

Figs. 10, 11 — Fissobractites inusitate KOZUR et MOSTLER - Fig. 10, Agighiol-Dealul Pretros, Carnien
© supérieur; diametre 0,24 mm Coll. L.G.R., P L05G11; fig. 11, Dealul cu Piatrd, Carnlen inférieur-moyen;
diametre 0,21/0,26 nun.

Fig.12 — Calelomna consona MOSTLER et PARWIN - Agighiol- Dealul Pietros, Carnien supérieur; longueur
0,28 mm. Coll. LG.R., P 105611.



. GuEoRGHIAN — HoLoTuvrinrs pes CALCAIRES TRIASIQUES Planche 11

Geological Institute of Romania. Ko J. Paleontology, 76.



Rom. J. Paleontology, 76, 1995, p. 13-20, Bucharest

SOME BRACHIOPODS AT THE KIMMERIDGIAN/TITHONIAN
BOUNDARY (EASTERN CARPATHIANS, ROMANIA)

Dan Marius GEORGESCU
1.F.E.S.M. Petromar, Constan{a Harbour, Dana 34, Laboratory of Paleontology, 8700 Constanta, Romania.

Abstract:

Key words: Brachiopods. Jurassic, Carpathians. Taxonomy.

This paper deals with several brachiopod species at the Kimmerid-
gian/Tithonian boundary in the East Carpathians area, namely, in the Higimas Moun-
tains and Bucegi Massil. They are attributed to the orders Rhychonellida and Terebrat-

ulida; three new species are also presented: Rhynchonella avrami sp. mnov., Belbekela
lebatschovae sp. nov. and Fortunella sibliki sp. nov.. Major changes in the brachiopod
faunas at the limit here discussed are pointed out. Two assemblages for the brachiopods
are established, the former below and the latter above the Kimmeridgian/Tithonian

boundary.

Introduction

The general picture of the brachiopod fauna shows
us that, at this level, the Romanian brachiopods do
not differ much from those previously reported from
Czechoslovakia, Poland and Austria. However, there
are affinities with the northweslern and Tethysian fau-
nas.

Rhynchonellida is the main group, and within it,
genera as Fortunells CALZADA and Lacunosells WIs-
NIEWSKA are the main components. Terebratulida is
not so well represented as the previous group. Several
new taxa are presented, and they secem to represent
local offshots {more material from the adjacent areas
is expected). We mention that the family Pygopidae
MUIR WOOD is not analysed here; because of the great
importance of this group, it will be the subject of a
detailed study in the near future.

This study is the first attempt to reveal the changes
of the Brachiopoda assemblages at the Kimmerid-
gian/Tithonian boundary in Romania.

The author wants to express his gratitute to Dr.
Doc. Neagu Th. (University of Bucharest), Dr. lor-
dan M. and Dr. Avram E. (Geological Institute of
Bucharest) and to Dr. Doc. Preda I (University of
Bucharest) for their help in preparing this paper.

Previous resecarches

Very few things are known about the brachiopods
at the Kimmeridgian/Tithonian boundary in the East

Carpathians area. At the end of the last century Neu-
mayr (1873) studied the Upper Jurassic faunas of the
East Carpathians. Later, Preda (1973) revised the
fauna from the Highimas Mountains. Southwards,
the Bucegi Mountains faunas had been analysed by
Patrulius (1969). In his magnificent work concerning
the geology of the Bucegl Massif, this author had in-
ventaried numerous brachiopod species. His material
is deposited at. the Geological Institute of Bucharest,
and it will be the subject of a study in the near future.

Stratigraphical part

The Hdghimas Mounlains

There are a few sections where the brachiopods had
been identified.

At the Ghilcog Rock the Kimmeridgian/Tithonian
boundary is located in the detrital horizon. Below this
limit, in a bed consisting of grey sandy limestones Py-
gope diphya (COLONNA) had been identified.

On the Fagul Oltului Valley, the Kummeridgian con-
sists of red nodular limestones. At different levels
there are present: Seplaliphoria sp., Lacunosclla trilo-
bata (ZIETEN), L. arolica (OPPEL) Fortunella siblik
sp. nov., Nucleala nucleata QUENSTEDT and " 7Tere-
bratula” sp. The Stamberg limestones which overlie
these deposits do not contain brachiopods.

Recently, the Tithonian limestones from the Bicazu-
lui Gorges offered several specimens of Echinirhynchia
senticola (SCHLOTHEIM). ,

The Bucegt Mountains .
At the Horoaba Valley, in the lower part of the
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Fig. 1 - The brachiopods at the Kimmeridgian/Tithonian boundary in the East Carpathians area. I- Lithology: 1 - white
reefal Stramberg limestones, 2 - pink limestones, 3 - red nodular limestones, 4 - detrital horizon {sandstones, clays, marls).
II - Brachiopoda: A - Echinirhynchia senticosa (SCHLOTHEIM), B - Fortunello sibliks sp. nov., C- sp. (nov.?), D
- Rhynchonella avrami sp. nov., B - Lacunosella hohenegger: (SUESS), F - L. visulica (SCHLOTHEIM), G - L. arolica
(OPPEL), H - L. trilobata (ZIETEN), 1- Belbekella lobatschevae sp. nov., I{ - Septaliphoiic sp., L - "Rhynchonella” sp.,
M - Pygope diphya (COLONNA), N - Nucleata nucicate (QUENSTEDT), O - Nucleata div. sp., P - Loboidothyris undosa
(SCHMIDT), R - Svaljevithyris carpathica (ZITTEL), S - Argovithyris of. baugieri (AORBIGNY), T - * Terebraiula® sp.,

V - "Terebratula” bissuffarcinaia SCHLOTHEIM.

Stramberg limestones, a brachiopod assemblage
is recorded, consisting of:  Lacunoselle visulica
(SCHLOTHEIM), Septaliphoria sp., Fortunella sp.

(nov.(?), Rhynchonelle avrami sp. nov., Belbekella
lobatschevae sp. nov., Sveljavithyris carpathica (Z17-
TEL), Loboidothyris undosa (SCHMIDT), Nucleata nu-
cleata  (QUENSTEDT), Argovithyris cf.
(d’ORBIGNY).

baugier:

At the Talomicioara Cave, a rich assemblage (with
numerous specimens) is known in pink limestones, Up-
per Kimmeridgian in age. It is constituted of La-
cunosella arolica (OPPEL), L. hoheneggeri (SUESS) and -
Belbekelln lobalschevae sp. nov..

At Vama Strunga - Strungulita the Kimmeridgian
pink, sandy or oolithic limestones contain fragments of
Nucleta sp. and " Terebratula” sp.. The reefal Stran-
berg limestones had offered very few brachiopods:
Rhynchonella avrami sp. nov.. '

The very scarce data concerning the ammonite
"populations” in the studied areas made very difficult
the correlation of the described species ranges with
the standard scale of the Upper Kimmeridgian and
Lower Tithonian. Consequently, these ranges were es-
tablished taking into consideration the previous ages
attributed to the brachiopod fossiliferous levels.
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Taxonomic part

Superfamily Rhynchonellaces GRAY, 1848
Family Wellerellidae LIKHAROV, 1965
Subfamily Lacunosellinge SMIRNOVA, 1963
Genus Lacunosells WISNIEWSKA, 1932

Lacunosella hoheneggeri (SUESS, 1858)

(PL 1, figs. 1-3)

Rhynchonelln hoheneggeri nov. - SUESS, 1858, p. 56,
pl. 6, figs. 13-19.

Rhynchonella hohenegger: SUESS - REMES, 1899, p.
229, pl. 8, figs. 1-2.

Lacunoselle hoheneggeri (SUESS) - NEKVASILOVA,
1977, p. 60, pl. 4, figs. 1-9, p. 5, figs. 1-5, 8-11,
pl. 7, fig. 3; BARCZYIK, 1979 a, p. 55, pl. 2, figs. 4-5;
Lobatscheva, 1983, pl. 3, fig. 7.

Material Six specimens, two of them well preserved
(L.P.B. III b 0236).

Dimensions.! Dimensions of the illustrated speci-
mens: L, = 174 mum; W= 20.1 nun; t = 13.1 mny;
D =133 mm; H = 6.8 mm; W/L, = 0.143; t/L, =
(3.752.

Description. Simall-sized shells with transverse out-
line. The lateral conumissures are ventrally deflected
and the frontal one is uniplicate. Beak small and nar-
row. The shell surface is ornated with about thirteen
costae on each valve, five of them being confined on
fold and four on sinus.

Occurrence. Lower Tithonian in the Horoaba Valley,
Bucegi Mountains.

Family Rhynchonellidae GRAY, 1848
Subfamily Rhgnchonellinae GRAY, 1848
Genus Rhynchonella FISCHER DE WALDHEIM, 1809

Rhynchonelle avrami sp. nov.

(PL II, figs. 7-8, Texi-fig. 2)

Holotype. Specimen L.P.B.IIT b 0232.

Dimensions of the holotype. L, = 302 mm; W =
20.6; t = 26.1 (dimensions given in millimeters). W/L,
= 0.645; t/L, = 0.864; /D = 1.147.

Derivalio nominis. Dedicated to Dr. E. Avram.

Stratum typrcum. The middle part of the Stramberg
limestones, at Vama Strunga - Strungulita, Bucegi
Mountains.

Material. Other three poorly preserved specimens
(L.P.B. 1IT b 0233), one of them being transversally
sectioned.

Dimensions. The ranges of variabihity for the main
external features are: L, = 22.2- 30.2 mm; W = 14.3-
20.6 mm;, t = 14.6-26.1 mm; 0 = 13.8-20.3 mm; D =
13.7-17.7 mm. The main ratios: W/L, = 0.645-0.711;
t/L, = 0.778-0.864; H/D = 1.014-1.147.

1Lp length of the pedicle valve, W - width, t - thickness, D -
length of the fold, H - height of the fold.

04 06

W

Fig. 2 - A series of ten serial transverse sections through a
specimen of Rhynckonelle evrami sp. nov. from the Lower

Tithonian of the Bucegi Mountains (Lp = 24.3 mm).

Description.  External features.  Shells with very
well pronounced cynocephalous aspect; lateral com-
missures are indented. Uniplicate, the uniplication is
very sharp. There are two lateral costae on each side,
on both valves; these are angular and weak. Beak
small with rounded beak ridges. Foramen very small
subcircular. Internal features. As for the genus.

femarks. By the very cynocephalous aspect of the
shells and the sharp angular costae, our species differs
from any other ones attributed to the genus.

Stratigraphical and geographical distribution. Lower
and Middle Tithonian of Rowmania. B

’

Subfamily Cyclothyridinee MAKRIDIN, 1955
Genus Belbekella MOISEEV, 1939

Belbekella lobatschevae sp. nov.

(PL I, figs. 4-9, 11-13, Text-fig. 3)

Holotype. Specimen L.P.B. III I 0237,

Dimensions of the holotype. L, = 16.9 mm; W =
15.9 mm; ¢ = 13.5 mm; W/L, = 0.940; t/L, = 0.798;
H=77mm; D=150mm; H/D = 0.513,

Derwatio nominzs.  Dedicated to Dr.
batscheva.

S. V. Lo
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Fig. 3 — A series of serial transverse sections through a
specimen of Belbekells lobatschewae sp. nov. from the Upper
Kimmeridgian of the Ialomicioara Cave, Bucegi Mountains,

{(Lp = 12.6 mm).

Stratum typicum. The pink imestones (Upper Kim-
meridgian) from the lalomicioara Cave.

Material. Other ten well-preserved specimens
(L.P.B. III b 0238), one of them being transversally
sectioned (L.P.B. ITI b 0239). Many other poorly pre-
served specimens.

Dimensions. The limits for the main external mea-
surements are: L, = 12.2-17.1 mm; W = 10.1-16.0
mm; t = 9.7-13.5 mm; H = 5.3~ 8.0 mm; D = 12.6-
15.0 mm; the main ratios are: W/L, = 0.922-0.986;
t/Lp, = 0.737 - 0.810; II/D = 0.319-0.520.

Description. Ezxternal features. Rather small-sized
shells, with pentagonal outline. The maximum width
is attained slightly anteriorly at midlength. The shells
are relatively inflated, biconvex; the brachial valve is
more convex than the pedicle one. The frontal com-
missure is uniplicate, the uniplication being medium
to high. The beak is small and erect; foramen small,

permosothyrid is circular in outline. The beak ridges .
are very slightly pronounced. The brachial valve hears '

thirteen rounded costae, and the pedicle one, usually
fourteen; well pronounced smooth stage. There are
small variations around the number of costae {one or

D. M. GEORGESCU

two more ore less). Five to six of them are confined on
fold and four to five on sinus. Internal features. As for
the genus.

Remarks. Qur species closely resembles B, airgu-
lensis MOISEEV .. It differs by a more rounded aspect,
against the more "quadrate” — in lateral view - {rom
the Russian species. The reduced number of costae of
B. airgulensis MOISEEV 1s a distinctive feature, too.

Stratigraphical and geographical distribuiion. Up-
per Kimmeridgian and Lower Tithonian of the Bucegi
Mountains.

Family Acanthothyrididee SCHUCHERT, 1913
Genus Echinirhynchia CHILDS, 1969

Echinirhynchia senticosa (SCHLOTHEIM, 1820)

Acanthorhynchia {Echinirhynchia) sen-
ticosa (SCHLOTHEIM) - CHILDS, 1969, p. 73, pl. 7,
figs. 1-3, Text-fig. 26 (cumm. syn).

Material. A well-preserved and two damaged speci-
mens L.P.B. III b 0235, coll. Huza.

Dimensions. The dimensions of the well-preserved
specimen: L, = 1.1 mm; W = 1.3 mm; t = 0.8 mny
WLy = L1181 t/k, = D18,

Remarks. This small-sized species is clearly defined
in spite of the poor material available.

Stratigraphical and geographical distribution. The
white-grey Stramberg limestones from the Cheile Bi-
cazului assigned to the Middle Tithonian, Haghimag

Mountains.
s L)
A7

(H>

Fig. 4 — A series of nine scrial transverse sections through a

©
.

0.5

specimen of Fortunella sibliki sp, nov, (L, = 14.6 mm}.
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I'ig. 5 - Five serial transverse sections through a specimen of
Fortunclle stbliki sp. nov. to show very well developed falcifer

crura (Lp = 15.4 mm).

Family Uncertain
Genus Forlunella CALZADA, 1985

Fortunella sibliki sp. nov.

(Pl 10, figs. 1-3, 9 11, Text-figs. 4-6)

Rhynchonella strambergensis REMES - PREDA, 1973,
Pl 1, figs. 12-14.

Holotype. Specimen L.P.B. I b 0226 (coll. Preda).

Dimenstons of the holotype. L, = 19.8 mm; W =
19.6 mny; ¢ = 15.6 mm; W/L, = 0.984; t/L, = 0.788;
H= 143 mm; D = 17.0 mm: H/D = 0.841,

Derivatio nominis. Species named after Dr. Siblik
M.

Stratum typicum. The red nodular limestones {Up-
per Kimmeridgian in age) from Lacu Rogu, Highimag
Mountains.

Material.  Over twenty well-preserved specimens,
P.L.B.III b 0227. Other two specimens were transver-
sally sectioned (L.P.B. III b 0228}. Over thirty poorly
preserved specimens had not been inventaried.

Dimensions. The ranges of variability for the main
external features are: L, = 13.8-20.7 nun; W = 13.4-
21.8 mm: t = 10.2-19.0 mm; H = 6.3-16.7 mm; D =
10.6-21.2 mm; the main ratios are: W/L, = 0.913-
1.217; t/L, = 0.635-0.946; H/D = 0.434-0.992. The

regression lines for two correlated parameters are: W

=1012 L, +1.26;t = 1L.176 L,
= 6.33.

Description.  Exlernal features.  Medium-sized
shells, with transverse outline and cynocephalous as-
pect. The lateral commissures are strongly ventrally
deflected. Noncostate, uniplicate; the uniplication is
subangular and rarely rounded. Beak well developed,
erect, with long and slightly pronounced beak ridges.
Foramen small, circular, mesothyrid, circular. Dental
plates exposed. [nternal features. As for the genus.

Remarks.  'The species is well defined by the
features of the uniplication. By this it differs
from F. strambergensis (REMES). From F. fortunae
CALZADA in the Spanish Hauterivian, the Romanian
specles differs by a less pronounced cynocephalous as-
pect. Irom F. omakriding ([TCHOUMATCHENCO) (see
Tehoumatchenco, 1987, p. 50) our species diflers by
more flattened shells and less convex dorsal umbonal
region.

Stratigraphical and geographical distribution. Upper
Kimmeridgian of Romania.

- 298, H=2271:D

Fortunella sp.

(Pl 111, figs. 4-6)

Material. A single specimen,
(L.P.B. Il b 0225).

Dimensions. L, = 22.7 um; W = 26.3 (7) mm; t =
12,6 mm; W/L, = 1.157 (7); t/L, = 0.550; H = 10.6
mm; D = 19.9 mm; H/D = 0.532.

Remarks. The flattened shell and the rounded shape
of the uniplication differentiate this specimen from any
other ones attributed to the genus.

Stratigraphical and geographical distribution. The
Lower Tithonian of the Bucegi Mountains {Horoaba
Valley).

partly destroyed

Order Terebratulida WAAGEN, 1883
Suborder Terebratuliding WAAGEN, 1883
Superfamily Terebralulucea GIRAY, 1840
Family Terebratulidue GRAY, 1840
Subfamily Lebothyrinae MAKRIDIN, 1955
Genus Leboidothyris BUCKMAN, 1918

Loboidothyris undosa (SCHMIDT, 1905)

(Pl I, figs. 1-3, 10-12)

Loboidothyris undose (SCHMIDT) -~ BARCZYIK, 1969,
pl. 8 figs. 2,4, 5

Malerwal A relatively well-preserved mature speci-
men and two juvenile ones (L.P.B. 1II b 0230).
Ly, = 12.6-254 mm; L, = 11.7-
112 218 mm; t = 7.8-15.0 mum;

Dimensions.”
21,1 mm; W =

sz - length of the pedicle valve, Ly, - length of the brachial
valve, W - width, t - thickness, LFS - length of the folded part
of the shell, P - length from the posterior edge Lo the maximum
width, d - legth of the sinus, D - length of the fold, p - depth of
the sinus, H - height of the fold.
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1oy,

Ly /L, = 0.839-0.927; W/L, = 0.858-0.888;
0.590 0.619.

Remarks.
similar to those previously reported

il =

The specimens at our disposal are quite
by Barczyk {1068)
apart from the relatively greater thickness. YWe consid-
ered this difference insignifican

Stratigraphical range aud geographieal distribution.
Lower Tithonian from Haoroaba Valley,
Mountains.

the

Bucegi

Subfamily Naradagihyrinae TOHORSZHEVSKY, 1974
Genus Svaljavithyris TCHORSZIEVSKY, 1989

Svaljavithyris carpalhica (ZITTEL, 1870)
(PL 1T, figs. 7-9)

Karadagithyris carpalhica (ZITTEL) - BARCZYI, 1979
210, P11, ligs. 5-7.
Sealjavithyris carpathica (ZITTEL) - TCHORSZEV.
SKY, 120, p. 77, PL 1, fig. |
Material. Three relatively poorly preserved speci-

mens, L.P.B. I b 0229,

Dimensions of the figured specimen. L, =20.2 i,
Ly = 187 mm; W = 16.0 mm; 1 = 9.6 mny, W/L, =
0.787; t/L, = 0.475.

DM, GEORGESCU

Remarks. Species very well defined by Lhis outline,
with the maximum wideh attamed shightly anteriorly
at midlength; the conmissures are rectimarginate,
Stratigraphical vange and geographical distribution,
from the Horoaba Valley, Bneegi

Lower Tithoman

Mountains.

Subfamily Lophvolhyridinae COOPER, 1083

Genus Argousithyris ROLLET, 1972

A r'e;m-z!h'qriw cf. bawgrort (PORBIGNY, 1847)

(PL L, fig. 10)

.h’al{imi. A poorly preserved speenen (LB 11
b 0231).

iemarks. Qur specimen is quite similar to those

figured by Rollet (1972) i ph. O] 16 23 as Ar-
govihyris bawgie i {(FORBIGNY). We maintaimed a re-

o
s,

serve because the state ol preservation of our specinien
and a greal Lime span separating the French and Ro
mantan specimens. Uhe age of this speeies in France
1s Middle Oxfordian: in Romania the only specimen at
our dispesal s attributed to the Lower Tithonian.
Sublamily Uncertain

Gienus Terebralulo MULLER, 1776 5.1,

“Tervehratula” bissuffarcenala SCHLOTHEINM, 1820

Terebratule bisseffarcinaie SCHLOTHEINM - SUESS,
tss8). plo 1, figs. 1-3.

Material. A single well-preserved specimen (LR,
Hi B 0234).

Dimenstons. L, = 175 o Ly = 164 W =
127 mm; t = 9. T mng Po= 120 mun; LS = '% 6 o
d=9.6mm; p="19nm; ]3 = 102 mme = 4.3
Lyflop = 0:938; W/, = 0.725; i/[,\,fi 'EI‘H/I,
= 0777 Pl = !J GOt = DAY H/D = B.421,

temarks. Apart from the rounded features of the
[igti['f‘l‘l

by Suess in 1838, mamly with that in tab. 1, fig. 3

anterior outline aur spectimen s stmilar to those
Siratigraphical and geographical distribution. Lower
Tithentan fron the Horeoaba Valley, Bucegi Mountains,

Conclusions

The paleontological and stratigraphical study on
several sections permitted us to establish two groups
The former group

crossing up the
te Kimmeridgian  deposits,

of species. cousists ol species
restricted, or boundary of
the stage, The latter

group is formed of species restricted to the Titho-

Hpper

nian stage: these species occur above the Kimmerid-

gian/Tithonian limit. These LrOups are:
1. Lacunosclla hoheneageri (SuE58)

L. arolica (OPPEL)

Belbekella [obatschevac sp. nov.
Fortunclle sibliks sp. nov.

Nucleata nucleala {QUENSTEDT)
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Pygope diphyra (COLONNA)

L Lacunosella visulica (SCHLOTHEIM)

Rhynchonelle avrame sp. nov.

Echinirhynchia senficosa (SCHLOTHEIN}

Loboidothyris undosa (SCHMID)

Svaljavithyms carpathica (ZTTTEL)

"Terebratula”™ bissuffurcinala SCHLOTHEIM

Certainly, the stratigraphical range of these species
are those recorded in the studied area. These confirm
the concept of provinciality of the brachiopod faunas.

There are nol spectacular changes in brachio-
pod faunas at the Kimmeridgian/Tithonian boundary
within the mvestigated area. 1t is of note a domi-
nance of the Rhynchonellida against the Terebratulida
ab the Kimmeridgian level; in fact, the last ones are
very, very poorly represented. In the Tithonian se-
quences an increasing in the number of Terebratulida
taxa is observed, but the Rhynchonellida is still the
major group (it dominates as number of individuals
and area of spreading).
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Plate I

Figs. 1-3 — Lacunosella hoheneggeri SUESS. Upper Kimmeridgian from the Talomicicara Cave (x 2). Hypo-
type, coll. Neagu & Georgescu, L.P.B. III b 0236,

Figs. 4-6 — Belbekella lobalschevae sp. nov. Upper Kimmeridgian from the Ialomicioara Cave. (x 2) Ilolo-
type, coll. Neagu & Georgescu, L.P.I3. 11T b 0237.

Figs. 7-9 — Belbekella lobatschevae sp. nov. Upper Kimmeridgian from the Ialomicioara Cave, (x 2} Lecto-
type. coll. Neagu & Georgescu, L.P.B. 11T b 0238.

Fig. 10 — Argowithyris of. baugieri ('ORBIGNY. Lower Tithonian from the Horoaba Valley. (x2.5). Hypotype.
coll. Neagu, L.P.B. IIl b 0231.

Figs. 11-13 — Belbekella lobatschevae sp. nov. Upper Kimmeridgian from the Ialomicioara Cave, Bucegi
Mountains. (x 2). Lectotype. coll. Neagu & Georgescu. L.P.B. Il b 0238,

Photos: Bostan V. (University of Bucharest).
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Plate 11

Figs. 1-3 — Fortunella sibliki sp. nov. Upper Kinmeridgian from Lacul Rogu. (x 2) Lectotype. coll. Preda.
L.P.B. [T b 0227,

Figs. 4 -6 — Fortuneila sp. (nov. 7). Lower Tithonian from the Horoaba Valley. (x 2) coll. Neagu. L.P.B.
11 b 0225.

Figs. 7-8 — Middle (?) Tithonian from Strungulita. (x 1.5) Holotype. coll. Georgescu, L.P.B. IIT b 0232.

Figs. 9-11 — Forlunela siblikisp. nov. Upper Kimmeridgian from Lacul Rogu. (x 2). Holotype. coll. Preda.
L.P.B. Il b 0226.

Photos: Bostan V. (University of Bucharest).
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Plate III

Figs. 1-3 — Loboidothyris undosa {(SCHMIDT). Lower Tithonian from the Horoaba Valley. {x 2). Hypotype.
coll. Neagu. L.P.B. IIT b 0230,

Figs. 46 — "Terebratula” bissuffarcinale SCHLOTHEIM. Lower Tithonian from the Horoaba Valley. (x 2.5
Hypotype coll. Neagu. L.P.B. IIT h 0234.

Figs. 7-9 — Svaljavithyris carpathica (ZITTEL). Lower Tithonian from the Horoaba Valley. (x2.5) coll. Neagu.
L.P.B. II b 0229,

Pigs. 10-12 — Loboidothyris undosa (SCHMIDT). Lower Tithonian from the Horoaba Valley. (x 3). coll.
Neagu. L.P.B. IIT b 0230,

Photos: Bostan V. (University of Bucharest).
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STRATIGRAPHY OF THE LATE MAASTRICHTIAN-PALEOCENE o
DEPOSITS OF THE VRANCEA HALFWINDOW (MARGINAL FOLDS
NAPPE, EAST CARPATHIANS - ROMANIA) ACCORDING TO

FORAMINIFERA

Jana [ON

Institutul Geologic al Romaniei, str. Caransebeg nr. 1, R 79678 Bucuresti 32,

Project 362 — Tethyan
Boreal Cretaceous

1. Introduction

Key words: Biostratigraphy. Planktonic and agglutinated foraminilera. Stratigraphy.
Lepsa Beds., Casin Beds s. {.. Late Maastrichtian-Paleocene,
Marginal Folds Nappe-Iiast Carpathians,

Vrancea Halfwindow-

Abstract: One of the most complete biozonations based on planktonic foraminifera from
the Upper Maastrichtian-Paleocene of the Romanian Carpathian Domain was achieved in
the Lepsa Beds and Casin Beds s. . of the Vrancea Halfwindow. This is the only place of
the Romanian Carpathian area in which the level with "petites globigerines™ (represented
here by the "G” cugubina Zone) was intercepted from the base of the Lower Paleocene
(Danian) as well as one of the first places in which it was proved that the extinction of the
species Ab. mayaroensis took place before the Maastrichtian. The biostratigraphy on the
basis of planktonic foraminifera for the Upper Maastrichtian is the one at Kef {(Northern
Tunisia), for the Paleocene is that of the latest zonal scales proposed for the Tethyan
Domain but it is to note that the planktonic foraminiferal fauna in the upper part of the
Upper Paleocene contains both species specific for the high latitude domain and some of
those of the traopical/subtropical domain. The biostratigraphy based on the agglutinated
foraminifera — intercorrelated with that based on planktonics — confirms/supports the
hiozonation recently proposed by the author for the Outer I'lysch Zone of the Last
Carpathians. The data from 1971, according to which the boundary between the Lepsa
Beds and the Casin Beds s. I. lies in the lower part of the Lower Paleocene, is reconfirmed;
Lhe Lower Casin Beds belong to the median part of the Lower Paleocene; the Middle Casin
Beds belong to the upper part of the Lower Paleocene-lower part of the Upper Paleacene;
the Upper Casin Beds belong only to the upper part of the Upper Paleocene — an epinion
accepted also by the author - or reach the base of the Eocene if the stratigraphic scale
with the M. velascoensis Zone at the Eocene base is used.

the Lepsa Valley (- 45 m downstream the first left trib-
utary, Cojeni Brook) in the deposits on the western
flank of the anticline. The section through the Middle
and Upper Casin Beds is situated on the Putna Valley

In the period 1970-1971 I carried out microbio-
stratigraphic researches based on foraminilera within
the team led by Prof. I. Dumitrescu for the elab-
oration of the Quter Flysch monograph in order Lo
establish the age of the Lepsa Beds and Casin Beds
s. {. from the Marginal Folds Nappe which appears
in the Vrancea Halfwindow. The micropaleontologi-
cal samples were collected (together with Prof. Du-
mitrescu, Alexandrescu, M. Sandulescu) [rom the de-
posits of the Paraul Streiului anticline, which belong to
the outer (Buciag) facies of the Marginal Folds Nappe
from this area. The micropaleontologically studied sec-
tion through the Lepsa and Lower Casin Beds lies on

(it begins at about 25 m upstream the confluence with
the Tigita Valley and extends up to 200 m upstream
the confluence with the Ciulei Brook) on the eastern
flank of the anticline.

At that time, without direct paleontological argu-
ments but only based on correlations, it was thought
(Dumitrescu, 1963) that the Lepsa Beds from the
Vrancea Halfwindow were Turonian in age, the Lower
and Middle Casin Beds belonged to the Senonian
(which included also the Danian) and the Upper Casin
Beds were probably Paleocene in age. The Casin Beds
s. I had been previously assigned (Dumitrescu, 1948}
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to the FEocene (which included also the Paleocene).
Based on microfauna the Cagin Beds 5. [ had heen
also assigned (Costea & Baltres, 1962) to the Upper
Senonian-Lower Eocene or (Costea, Saraiman, Comga,
1969) to the Upper Maastrichtian-Paleocene.

My microblostratigraphic researches from 1970-
1971 (J. Sandulescu in Dumitrescu el al., 1970, 1971,
tables 9, 22, 23, unpublished) led to the following
conclusions as regads tlie age of these heds (using
Luterbacher’s, 1964, planktonic foraminiferal hiostrat-
igraphic scale):

The Lepgsa Beds from the Vrancea Halfwindow he-
gin from the Coniacian and extend to the lower part
of the Danian or of the Lower Paleocene because their
terminal part contains an assemblage with "petites glo-
bigerines” and Heleroheliz spp. (plus reworked Abalh-
omphalus mayarocnses, Rugoglobigerina spp., ete.) be-
longing to the Globigerina cugubina Zoue, followed by
an assemblage with "petites glohigerines”, Heterohelix
spp., Globigering pseudobulloides (plus reworked Up-
per Cretaceous planktonic foraminifera) belonging to
the Globigerina pseudobulleides Zone.

- The Casin Beds s. [ bhelong to the Paleocene iu-
cluding the Lower Cagin Beds which are assigned to
the Lower Paleocene pro parte, the Middle Cagin Beds
to the Middle Paleocene pre parte, while the Upper
Casin Beds Middle Paleocene pra parte — to the Upper
Paleocene pro parle. The basal part of the Lower Casin
Beds includes an assemblage of the G. pseudobulloides
Zone, with "petites globigerines™, G. pseudobulloides,
(+. triloculinoides, Heterohelicidae (and reworked Cre-
taccous species), followed by another one with G. cf.
pseudobullotdes, . triloculinoides, Globorotalia com-
pressa, Helerohelicidae. The upper part of the Mid-
dle Cagin Beds contains the Middle Paleocene as-
scmblage with G. psendobulloides, (. triloculinoides,
Globorotalia of. pseudotopilensis!, 7. ef.
Matanzia varians, Nodellum velescoense, Hormosina
ovulum ovelum etc.. The Upper Casgin Beds con-
tain a Middle Paleocene assemblage in the lower part,
with Globgerina spp., G. triloculineides, Globoro-
talia pseudolopilensis®, Hormosina ovelum giganieq,
H. ovulum owvulum, Nodellum velascoense, Malanzia
varians etc., and an Upper Paleocene assemblage (7)
in the upper part including Globorotalia gr. ecqua -
angulate, G. pseudotopilensis®, Glohigerma spp. {and
reworked Upper Crataceous species).

The above-mentioned data on the Lepsa and Lower
Cagin Beds are presented in detail only in the reports
concerning the monograph of the Outer Flysch (J.
Sandulescu in Dumitrescu et al., 1970, 1971, unpub-
lished) and briefly in a published paper (J. Ton, 1975).
Those regarding the Middle and Upper Casin Beds

Convera,

'=% Acurinine primifive as a resull of the researches from
1987-88)

J. ION

were presented by me only in the mentioned reports
and lately have been used in a published paper (M.
Sandulestu et al., 1987, Plate I).

Recently the study of the foraminiferal fannas has
been resumed (J. lon in Antonescu et al., 1988) based
on the samples collected n 1970-1971 from the Lepsa
and Cagin Beds 5. [ from the Vrancea Halfwindow as
they are still interesting both hiostratigraphically and
stratigraphically. This paper attempts to present the
final results of these siudies.

2. Lepsa Beds

The Lepsa Beds (Dumitrescu, 1958, 1963) [rom the
Vrancea Halfwindow overlie the Upper Tisaru Beds
and consist of grey-greenish centimetric marly to de-
trital limestones (with frequent inoceramus {ragments)
as well as rare centimetric sandstone interbeds. The
lower part of the succession is marked by the pres-
ence of platy limestones which are silicified in places.
The Lepsa Beds on the western flank of the Paraul
Streiului anticline, which have microbiostratigraphi-
cally been examined, have red marl interbeds in the
base. On the castern and south-western pericline they
consist of detrital limestones that are rich in green-
schist fragments, while towards the upper part they
contain conglomerates with greenschist fragments.

These beds have been estimated to reach 250-300 m
in thickness.  Their upper part has microbiostrati-
graphically been examined (in the Lepga Valley sec-
tion) over a 100 m thickness only, a segment of about
60 m in thickness up to the first outerops with the
Lower Cagin Beds being, however, uninvestigated as it
is not cropping out. The investigated segments of de-
posits arc assigned to the Upper Maastrichtian-lower
part of the Lower Paleocene {or lower parl of the Da-
nian sensu stricto) containing from bottom to top (see
Pl 1):

- The first 15 m segment of deposits are marked
by the presence of an agglutinated foraminiferal as-
semblage with Haplophragmoides suborbicularis, Rze-
hakina incluse, Hermosina ovulum cvulum, H. ovu-
lum giganica, Goesella rugosa together with Nutallides
truempyi, Globolruncanita stuarti, Gl elevata. The
agglutinated foraminiferal assemblage belongs to the
upper part (I. suborhicularis Subzone) of the Rzehak-
ina inclusa Zone.

- There follows the assemblage of Abathomphalus
mayaroensis Subzone in the 60 m thick deposits con-
taining Ab. mayarcensis, Globotruncanita falsecalca-
rata, Plummerita hantkeninoides, Conlusolruncena
confusa, Gansserina gansseri, Rugotruncana subcir-
cumnodifer, Globotruncanita elevata, G1L.  stuarti-
formis, Globotruncana arca, G. rosette, G. lapparents,
Heleroheliz spp.. The benthonic foraminifera are iden-
tical with those from the lower segment.
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- The Phimmerita hantkenninoides Subzone (=" non
Subzone) covers a 20 m thick segment of
and contains two assemblages. The fornmer,

nominée
deposits
which is the more extended, includes Globetruncaniia
falsocalcarata, Plummerido Contu-
4. Guansserina
gansseri, Globotruncanita contca, GL stuarti, Gi. stu-
Globotruncanelly pschadac, Rugoglobige-
rna spp., Guembelitria Heterohelicidae,
Glebigermelloides spp., Hedbergella. 'The latter, which

hantheninoides,
sotruncana conlusa, fornicala,
aritforniis,
and other
is situated in the terminal part, contains a lot of
Heterolicidee and Hedbergella, rayre Clobolruncaniduee
among which also (fanssering ganssert.

~ The "Globigerina™ eugubina Zone, characteristic
of the base of the Danian or of the Lower Paleocene,
is hosted by a 2-3 m thick packet of beds. It contams
specimens of "petites globigerines” such as "G". eugu-
bine, "G manulule, TGT. trifelia, TG fringa as well
as some other undeterminable ones, Guembelitria and
At these
levels 1 found in sitn also henthonie foraminifera such
as Parvarotalie, Spiroplectommina speclabiles, Rzehak-
ina inclusa and reworked Upper Cretaceous planktonic
foraminifera (e.g. (4. stwarte. PL henthenimoides, Ab,

other Helerohelicidae, Globanomalina spp.

MAYATGENSLs).

— The hasal part of the Morozovella pseudobulloides
Zone is present in deposits covering a -2 m thick-
ness and is characterized by the appearance of the in-
dex species, Globigerina triloculinoides, Globoconusa
daubjergensis and containing also "petites globiger-
ines” (such as minutula, fringa, trifolia). 1t also in-
cludes Glabigerina {rwvialis, (. edila, Clobanemualina
spp., biseriate Heterolicidae. Tu this interval 1 found
also in situ benthonic foraminifera which are not, how-
ever, significant from the stratigraphic pomt of view,
as well as reworked Calearing, Siderolites, Rugoglo-
bigering spp..

3. Lower Cagin Beds

The Lower Cagin Beds (Dumitrescu, 1952, 1963)
show two facies, a marly one and a marly one with
conglomerates including greenschist fragments (Piatra
Streiului Conglomerates). The marly facies is present
on the western flank of the Paraul Streiului anticline,
where it is represented by a succession (100 m) con-
sisting of greyish marly-limstones (with numerous dia-
clases filled with calcite) with caleareous sandstone in-
terbeds. Only a 10 m thick segment of beds, situated
the median part of the succession in marly facies (the
section on the Lepsa Valley, PL. 1) has been micro-
biostratigraphically investigated. This packet belongs
to the median part of the Lower Paleocene (the upper
part. of the Danian semsu striclo - lower part of the
Montian sensu siriclo respectively) containing:

S

- A first assemblage observed in 2-3 m thick
deposits, represents the upper part of the Mo-
rozovella trinidadensis Zone, including Morozovelin
ar. inconstans-Irinidadensis, M. pseudobulloides,
Planorotaiiles compressa, Globoconusa daubjergensis,
Globigertiia
tridoculinordes, . trivialis, Woodrigina, Guembelitra,
Globanomaling spp.. Some of the present benthonic
foraminifera worth mentioning such as Goesella ru-
gosa, Lorothia
Pararotalia, Gansserina ganssert, Globotruncana arca,
Rugoglobigerina ave present as reworked.

{the lkoslowskir morphotype inclusive),

crassa, Hormosina ovulum ovalum,

— There follows the assemblage of the lower part of
the Morozovella uncinata Zone, made up of about 3 m
thick beds, containing the first occurrence of M. un-
cinata, M. perclara and the last Globeconuse danbjen-
gensis, represented only by the keslowskii morphotype.
Within it Moresovelln gr. inconstans-irinidadenses,
M. pscudobulloides, Planorelaliles compressa, Glo-
bigerina triloculinowdes, & cdila, (. varianta, Guem-
beletrea, Woodriging, Chiloguembelina, Globanomalina
spp.. persist. O the benthonics Glomospira diffun-
dens, Hormoesina ovulum cvulum, H. ovulum qigantea
are present in situ, representing the assemblage of the
lower part of the Glomospira diffundens Zone. The
planktonics Ab. gansseri are
present as reworked.

There are no biostratigraphic data available for the
age of the Lower Clagin Beds in their basal and ter-
But as the assemblage of the basal
part of the M. pseudobulloides Zone exists in the upper

mayaroensis and (s

minal segments.

part of the Lepsa Beds, and the (ransition assemblage
from the Morozoveila angulala Zone to the Planoro-
talites pusilla pusilla Zone 1s the lowest one known in
the Middle Ctagin Beds, it can be stated that the lower
boundary of the Lower Casgin Beds lies in the lower
part of the Lower Paleocene (namely within the Da-
nian sensu striclo, probably within the interval cov-
cred by M. pseudobulloides Zone), while the upper
boundary lies in the upper part of the Lower Pale-
ocene (within the Montian sensu stricte). Therefore
they belong to the approxhmately median part of the
Lower Paleocene.

4, Middle Casin Beds

The Middle Cagin Beds (Dumitrescun, 1952, 1963)
are about 150 m thick, consisting of greyish, schis-
tose argillaceous marls with calearcous sandstone in-
terbeds. On Valea Putnei, in a 90 m thick segment of
deposits fram Lheir upper part extending Lo the bound-
ary with the Upper Cagin Beds, they contain the fol-
lowing foraminiferal assemblages (P II):

— The first layers contain an assemblage marked
by the co-occurrence of Morezovelle uncinala, M. gr.
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Fig. 1 - Correlation of the planktonic and agglutinated foraminiferal zones/subzones identifiecl in the Late Maastrichtian-
Paleocene of the Vrancea Halfwindow (Marginal Folds Nappe) with biozonal scheme propesed for the Romanian East Carpathi-
ans domain and with the others proposed for the Tethyan domain.

uncinala-praccursoria, M. conicotruncata, M. pseu-
dobulloides with the first appearance of Planorotalites
pusilla pusilla, Pl. chapmani, Globigerina velascoen-
sis. It would be a transition assemblage from the Mo-
rozovella angulata Zone to the Planorotalites pusilla
pusilla Zone, therefore on the Lower Paleocene-Upper
Paleocene boundary. A lot of fragments of melobesids
and bryozoans were also encountered in these layers.
= The rest of the deposits to the boundary with the
Upper Casin Beds show the microfauna of the lower
part of the Upper Paleocene, namely the Planoro-
talites pusilla pusilla Zone, with the co-occurrence
of the species PL  pusilla pusills, Pl chapmani,
M. conicotruncata, Acarinina mckannai, A. primitiva,
Globigerina velascoensis, and towards the upper part
also with Globoconusa (2} chascanona and Acarin-
ina aqueiensis. The planktonic foraminiferal assem-

blage also includes: M. acuta, M. perclata, M. ap-
athesma, G. triloculinoides, G. spiralis, . trivialis,
G. varianta, Globanoemalina spp.. However, the ben-
thonic foraminifera prevail, including in two levels also
Asterigering sp.  and Discocycling sp.. The agglu-
tinated foraminiferal assemblage contains Glomospira
diffundens, Hormosina ovulum ovulum, Nodellum ve-
lascoense, Rzehakina epigona, and belongs to the up-
per part of the Glomospira diffundens Zone, the Spiro-
plectammina spectabilis Subzone respectively.

In conclusion, the Middle Casin Beds are assigned
to the upper part of the Lower Paleocene-lower part
of the Upper Paleocene (they begin in the Montian
sensu striclo and extend to the first levels with P,
pseudomenardi of the Thanetian) (Fig. 1). This age
is supported hoth by the microfauna they contain and
the fact that towards the upper part of the Lower Casin
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Beds there 1s Lthe microfauna of the lower part of ihe
Morozovella uncinata Zone, and in the basal part of the
Upper Casin Beds the microfauna of the Planorotalites
pseudomenardii Zone begins.

5. Upper Casgin Beds

The Upper Cagin Beds {Dumitrescu 1952, 1963) are
estimated to be 250--350 m thick and consist of bi-
tuminous limestones and bituminous schistose clays
containg mterbeds of conglomerates with greenschist
fragments (Piatra Cornii Conglomerates) at the top,
followed by fucoid marly limestones, The base of these
beds is rich in sponge spicules, and the top, especially
in conglomerates; the debris of melobesids, hryozoans,
corals and bivalves are frequent. The geological section
on the Putna Valley (PL. 11) provided foraminiferal as-
semhlages for almost the whale succession of the Upper
Cagin Beds (reaching 250 m in thickness here). Only
for its final part, at its boundary with the Piatra Us-
catd Beds, biostratigraphic data are provided by the
studies carried out by other research workers.

On Valea Putnei the Upper Casin Beds include a lot
of calcareous beunthonic foraminifera, among which it
is worth mentioning the presence of Hanzawaia buden-
sis karpathica and Cibicides mariae as well as agglu-
tinated benthonic foraminifera belonging te the upper
part of the Glomospira diffundens Zone, of the Spiro-
plectammina spectabilis Subzone respectively, specific
for the Upper Paleocene. The characteristic aggluti-
nated foraminiferal assemhblage is represented by the
co-occurrence of Glomospire diffundens, Hormosma
evuluin ovulum, Nodellum uvelascoense and Rirehakina
eptgona in the final stage of their range; the assemblage
is devoid of Rz inclusa and (?) H. ovulum giganiea,
their extinction being al the Lower Paleacene-Upper
Paleocene houndary.

The planktonic foraminifera are present by several
associations which represent the Planorotalites pseu-
domenardii Zone and the lower part (P; Zone) of the
Morozovella velascoensis Zone:

~ The basal levels include the association with PL
of. pseudomenardi, Acarinine nitida, A. mckannai,
Globigerina veluscoensis, which belongs to Pl pseu-
domenardii Zone.

~ After an about 30 m thick sequence of deposits de-
void of microfanna there follows a 200 m sequence with
microfanna of the Pl pseudomenarii Zone, character-
ized by the joint-occurrence of the species Pl pseu-
domenardi, Acarmina nilida, Morvozevelle angulata,
M. conicotruncata with the first oceurrence of Glo-
bigerina limaperfa and Merozovclla veluscoensis; the
last occurrences of M. conicolruncale and Pl pusilla
pusilla are found in the terminal part of the zone.
The assemblage also includes the species: Morozovella
stmulatilis, M. afl. perclara (fide Luterbacher, 1964)

L

A. wmck-

and/or M. hispidocidaris, M. perclara, M. acuis,
chapmani, Acarinina aquiensis, A.
annal, Globigerina triloculinoides. (7. spiralis.

- The last 20 1 thick sequence of deposits of tiie Up-
per Cagin Beds, studied in the Valea Puinci sectiorn,
includes the assemblage of the lower part (Ps Zone) of
the Morozovella velascoensis Zone, This asseinblage
1s characterized by the joint-occurrence of Acerin-
ina soldanenses, Morozovella velasceensis, M. wcuta
and Acarinina mckannai. It also includes: Planoro-
taluies chapmant, Morozevella aequa, M. ccclusa, M
(?) quadrata, Acarining convera, A. promciva, 4. ai-
leda, A agquiensis, Globoconusa (?) chascanone, Glo-
bigerina linaperia, G. velascoensis, (. incisa, . imi-
lala.

In the terminal levels of the Upper Cagin Beds and
in the base of the Platra Uscatd Beds, also in Valea
Putnei but in the west lank of the Coza anticlino-
rium, is mentioned (Bratu in Dunitrescu et al., 1979)
the agglutinated foraminiferal assemblage of the Glo-
mospira diffundens Zone, typical of the Paleocene and
only in the terminal levels of the Upper Cagin Beds
is found also a planktonic foraminiferai asseuiblage
within which A. mckannae still exists.

In conclusion (Fig. 1}, according to the microfaunal
content and Toumarkine and Luterbacher’s biostrati-
graphic scale (1983) based on planktonic foraminifera
- on which M. velascoensis Zone occurs in the termi-
nal part ol the Paleocene -, the Upper Casin Beds
represent the middle and upper part of the Upper Pa-
leocene {the Thanetian respectively). Their boundary
with the Piatra Uscald Beds would be situated in the
terminal part of the Upper Palcocene, within the M.
velascoensis Zone (either at the bonndary between Py
Zone and Pg Zone or within Pg Zone). However, ac-
cording to the stratigraphic scale proposed as a stan-
dard by Cavelier and Pomerol (1986} - where M. velas-
coensis Zone occurs in the base of the Bocene -, they
belong to the interval including the upper part of the
Upper Paleocene-the basal parl of the Lower Eocene
and its boundary with the Piatra Uscald Beds would
be situated in the Lower Eocene.

convLLa,

6. Bilostratigraphical Coneclusions

6.1. Planklonic Foraminifera

The Upper Maastrichtian-Paleocene succession in
the Buciag facies from the Marginal Folds Nappe oc-
curring in the Veancea Halfwindow is velatively rich in
planktonic. Unfortunately, they have been siudied es-
pecially on the basis of thin sections, their detach from
the rock being quite difficuli. However, even in these
circumstances these deposits have revealed the most
complete biogonalion from Lhe Upper Maastrichtian-
Paleocene of the Romanian Carpathian Realni based
on plauktonic foraminifera.
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The Upper Maastrichtian planktonic foraiminiferal
brostratigraphy of the Lepsa Beds is the same as in the
Upper Maastrichtian suceession of the Kel area (north-
ern Tunisia) proposed as reference series for the Meso-
!n the Upper Maastrichtian of the Lepsga

. Fig. 1) one could separate the Ahath-

gean realmi.

Beds (D1,

omphalis mayarcensis Zone sensu Bellier et al. (14833)
ihat s an Interval Zone, with two subzones: Abathom-
phalus mayaroensis Total Range Subzone (ace, to def.

1952) and "non nommeée” Interval Sub-
zone {acc. Bellier et al., 983, representing the
interval from the extinetion of the Ab.

Bronnimann,
to def
mayaroensis
to the first occurrence of "petites globigerines” of the
basal Danian). VFor the the name Plummerita
hantkenincides Subzone has been proposed (J. Ion in
Antonescu et al., 1988, unpublished; J. lon, 1993; J.
lonin J. Ton & Szasz, 1994, in ). Ton et al., in press). In
our case for the upper boundary of the "non nommdée”
or Piummvrih hentkeninoides Subzone the layers with
"Globigerina” fringa Zone have not been intercepted
as at Kef in Northern Tunisia, locus Lypicus of "non
nommée” Subzone. Only the layers including ”Glo-
bigerina” eugubina Zone have been intercepted, the
zone which according lo some researchers (Likewise et
al. 1981, fide Toumarkine and Luterbacker, 1985) rep-
resents the second zone of the "petites globigerines”
iterval of the basal Danian, an opinion with which we
agree (Fig. 1). "("lobigerina” eugubina Zone is the
first zone of the Danian or Lower Paleocene both to
Toumarkine and Luterbacher’s (1985) and to Cavelier
and Pomerol’s (1986) biostratigraphical seales.

latter

It is to note that the Lepsa Beds in the Lepsa Valley
is the only place in the Romanian Carpathian Realin
{2-3 m thick) with " petites globiger-
imes” of the basal Danian are known so far. Recently
(3. Ton in J. Ton & Szasz, 18493) the possibility of their
ceeurrence in the Glodu Basing, therefore in the Me-
dian Dacides of the Bast Carpathians, has also been
stressed out, In the Romanian Carpathian Realm,
and generally in the Carpathian Realm, the oldest
Danian (Lower Paleocene) planktonic foraminiferal as-

where the layers

semblage intercepted is that of the Marozovella pseu-
dobulioides Zone. 1L is well known, on a global scale
too, that the sequence including " petites globigerines”
is difficult to find out because of its very siall thick-
ness (from some centimetres up to soime metres) as well
as the extrenely small sizes of the "globigerines”
The extinction of the species 4. mayaroensis befare
the Maastrichtian-Danian (Lower Palecocene) bound-
ary and the two subzones of the Ab.
Zone have also been identified (J.
ot al., 1988; J. ]

mayarocnsis

Antenescu
lon in J. Ton et al, in press) in the
Hangu Beds sensu stricto and in the Horgazn Beds
of the Tarcdu Nappe (East Carpathians). Ou a global
scale, this point of view on the extinction of the species

jon

Ab. ?Nuy(c?'ut:n#i%‘ has been known for a long time (e.g.

Dalbiez, 1955; Sigal, 1967, Kassab, 1975) but it has
recently been md(le actual again {e.g. Bellier ot al|

1083; Bellier,

urgue(l OI1 all ever l&ll'gf,‘l' areaqa.

t983, Lamolda, 1983; Sigal, 1987) being

(terminal part of the Lepsa Beds
L) in the Marginal Folds Nappe

For the Paleocene
and Casin Beds s.
of the Vrancea Halfwindow the following zones have
been identified (Pl 1, 11 and Fig. 1): "Globigerina”
cugubina Total Range Zone, Morczovella pseudabul-
loides Interval Zone, Morozovella trinidadensis Interval
Zone, Morozovella nucinata Interval Zone, Planorotal-

es pusilla pusilla Joterval Zone, Planorotalites pseu-
domenardii Total Range Zone, lower part (=P5 Zone in
the biostratigraphic scales of Blow, 1969, Bergreen &
Couvering, 1979 - fide "loumarkine and Luterbacher,
1985) of the Morozovella velascoensis Interval Zone
For the Morozovella angulata Interval Zone there is
only an assemblage but of transition to the PPl pusilia
pusilla Zone.

According to deflinition, content and age. these zones
correspond to those on Towmnarkine and Luterbacher’s
brostratigraphical scale (1985), as compared to those
on Cavelier and Pomeral’s scale (1986) they difler
in one respeet (fide Fig. 1), Because on the for-
mer zonal scale M. velascoensis Zone (Pg+base of Pg)
ends the Paleocene, a poiut of view accepted by us,
the extinction of this species and the frst occurrence
ol the species Pseudohastigerine wilcovensis mark the
Paleocene-Focene boundary; on the latter zonal scale
the Lower Eocene (Ypresian) begins with this zone.
There are also other opinions concerning this matter.
For instance (Samuel, 1989),
boundary {Thanetian-Ypresian houndary) is situated
within Py

It 1s to note that in

the Paleocene-Eocene

/t()l](‘
the Vrancea Halfwindow the
planktonic foraminiferal fauna of the upper part of the
Upper Paleocene contains species typical of the high-
latitude realm as well as some species of the tropi-
cal/subtropical realm,

6.2, Agglutinaied Foraminifcra

The biostratigraphic scale based on agglutinated
foraminifera proposed by us recently (J.
tonescu et al., 1988, 1989: 1. lon in J. Ion et
ton, in press) for the Upper Maastrictian-Palcocene of

Ton in An-

al., J.

the Romaaian Carpathian Realm, based on evidence
from the Tarciu Nappe and Marginal folds Nappes,
is intercorrelated with that based almost on plank-
tonie foraminifera, except for the terminal part (fide
g, 1), The biostratigraphic data from the
Hallwindow, presented also in this pape

Vrancea
r. contributed
to the mentioned as well.

from the

calibration, In this respect,
- Upper Maastrichtian-Paleocene agglutinated
foramunifera biostratigraphy of the Lepga Beds and

Cagin Beds s. L of the Viancea Halfwindow the fol-
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lowing data have been mentioned:

- The Upper Maastrichtian - base of the Lower
Paleocene includes the agglutinated foraminiferal as-
semblage of the upper part (with Rzehakma mclusa
and Haplophragmoides suborbicularis) of the Rzehak-
ina inclusa Range Zone (acc. to defl. J. lon in An-
tonescu el al., 1988 and in J. Ton ¢t al., in press). In
the Lepsa Beds this assemblage coexists lirst with a
microfauna with Glebotruncenita stvarit and Nuitlal-
lides truempyi and then with the microfauna belong-
ing to the Abathomphbalus mayaroensis Interval Zone
and "Globigerina” eugubina Zone. It 1s known (J.
Ion in Antonescu et al., 1988, 1989 and in J. Ton et
al., in press; J. lon, in press) that in the Outer Fly-
sch of the Romanian Fast Carpathians it coexists also
with the lower part of the Morozovella pseudobulloides
Zone, a stratigraphic segment which in the Vrancea
Halfwindow includes few agghitinated foraminifera of
no stratigraphic significance. As a matter of fact, [rom
the viewpoint of the planktonie foraminifera in the
Lepsa Beds the basal part of the Lower Paleocene (Da-
nian s. L is well marked hy the "Globigerina” cugu-
bina Zone; from the henthonic foraminifera point of
view, in general, and the agglutinated forammifera, in
particular, we have not found here the association spe-
cific to the Haplophragmoides mjatliukae Subzone of
the Rz. inclusa Zone, or to the Valvulineria alpina Sub-
zone zones which, in our opinion (J. Ion in Antonescu
et al., 1988, 1989, in J. Ion et al., in press; J. lon, in
press), in the Tarciu Nappe characterize the basal,
aplanktonic part, of the Lower Paleocene (the first
planktonic foraminifera found here belonging to the
Morozovella pseudobulloides Zone). The first appear-
ance of Haplophragmordes myallivkae, Hyperammaina
nodata, Reophex subnodulosus, Recwrvoides nucleolus
in case of the agglutinates, and the firsl occurrence
of Valvulineria alpina for the calcareous benthonies, -
all of them belonging to a microfauna with Rz
clusa and H. suborbicularis —, mark the beginning of
the above-mentioned subzones and they would point
te the beginuing of the Paleocene. The M. mjatliukae
Subzone and the top of the Rz, mclusa Zone, respec-
tively, would be correlatable with " Globigerina” fringa,
"(3.7 eugubina zones and the lower part of the M. pseu-
dobulloides Zone (Fig. 1); the first occurrence of Glo-
mospira diffundens, which marks the beginning of the
zone with the same name, takes place in the upper part
of the M. pseudobulloides Zone.

m-

It is to note that in the Vrancea Halfwindow Spiro-
plectammina spectabilis is found in the deposits which
include also "G eugubina Zone. In other regions of
the Romanian Carpathian Realm this species existed
before the Thanetian (Upper Paleocene): in the ler-
minal part of the Maastrichtian in the Hangu Beds
5. sir. (together with the assemblage of the Plu-

merita hantkeninoides Subzone), in the Lower FPale-
ocene of the Cucjdiu Beds (together with the micro-
fauna of the Morozovella trinidadensis Zone). This
stratigraphic distribution constituted one of the ar-
guments for the redefinition (J. fon in Antenescu et
al., 1988 unpublished, and in J. lon et al., in press)
of Spiroplectammina spectabilis Zone as a zone repre-
senting the interval with zonal marker from the lasi
occurrence of Rzrehakina inclusa up to the first occur-
rence of Saccamminoides cerpathicus. Sp. spectabilis
Zone of Geroch and Nowak (1984) represents the in-
terval ranging between the first frequent occurrence of
Sp. spectabilis (species considered to occur first a little
before the Lower-Upper Paleocene boundary) and the
first occurrence of Sec. cerpathicus.

— Likewise, the segment of deposits with planktonic
foraminifera of the Morozovella trinidadensis Zone
does not contain an agglutinated foraminiferal micro-
fauna of stratigraphie significance. Only the segment
belonging to the Lower Cagin Beds) with the plank-
tonic foraminifera of the Morozovella uncinata Zone
contains the agplutinated foraminifera of the lower
part of the Glomospira diftundens Total Range Zone
(acc. to def. J. lon in Antonescu et al., 1988, and in
J.lon et al,, in press), of the Glomospira diffundens-
Rzehakina inclusa Conenrrent Range Subzone, respec-
tively (acc. to def. J. lon in J. Ton et al., in press),
specific to the Lower Paleocene. Here, 1t is represented
partly by the typical assemblage namely with the co-
occurrence of the species Glomospiva diffundens, Hor-
mostna ovalum ovedum and Nodellum velascoense with
the last of Rzehakina mclusa and probably of the H.
ovulum gigantea.

- The agglutinated foraminiferal assemblage specific
to the Upper Paleocene, in which persist Gl diffun-
dens, H. ovulum ocvulum, Nodellum wveluscoense, Rz
epigona, Rz fissistomala, representing the upper part,
of the Gl. diffundens Zone or the Spiroplectarmnmina
spectabilis Partial Range Subzone (ace. to def. .
Ton in Antonescu et al,, 1988, unpublished, and n J.
lon et al., in press), characterizes the heds including
also the planktonic foraminifera of the Planorotalites
pusilla pusilla Zone, Pl. pseudomenardil Zone and the
lower part (Pg Zone) ol the Morozovella velascoensis
Zone. It extends also in deposits devoid of planktonic
foraminifera belonging to the final part of the Upper
Clagin Beds and the lower part of the Platra Uscald
Beds.

The chronostratigraphic calibration of the level of
the disappearance of GL diffundens, H. ovulum ovu-
lum, N. velascoense, Rz epigonn, Rz fissistomala,
Rz complanaeta as well as of the first ocenrrence of
Sae. carpathicus, which according to some researchers
would mark the Paleocene-Eocene houndary could not
liave been miade up till now in the deposits of the
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Fig. 2 - Bio- and stratigraphical correlations in the Marginal

Folds Nappe.

Vrancea Halfwindow or in other places in the Ro-
manian Carpathian Realm. However, by the present
study a step has been made forward as we now know
at least that these events take place above the lower
part {=Pg Zone) of the M. velascoensis Zone. Up till
now the levels with planktonic foraminifera intercepted
in the Paleocene of the Romanian Carpathian Quter
Flysch belonged at most to the Pl. pseudomenardii
Zone. Considering that M. velascoensis Zone ends the
Paleacene, according to the biostratigraphic scale of
Toumarkine and Luterbacher {1985), - a point of view
adopted by us, as well -, then il is possible that the
biomarker level given by these extinetions should be at
the Paleocene-Eocene houndary or within the Lower
Focene. If the Eocene begins with the M. velascoensis
Zone, according to Cavelier and Pomerol (1986), then
it is situaled within the Lower Eacene.

it 15 necessary to determine the age of the level
with the extinction of the mentioned species and/or
with the first occurrence of Sac. ecarpathicus within
the Iiast Carpathians Quter Flysch, because it is dil-
ficult to adopl a certain point of view accepted in

J. TON

the Carpathian Realm outside Romania, the conclu-
sions on this subject being contradictory. Thus, in
the Pelish Carpathian Realm these events mark the
Paleocene-Eocene boundary, but we are not informed
where this limit is situated from the peint of view of the
planktonic foraminifera. In the Slovak Carpathians,
the extinction of the species H. owulum ovulum, Rz
epigona, Rz fissistomata, Rz complanata - but also
of the species R:z. inclusa - is proved hy co-occurrence
with the planktonic foraminifera (Lesko and Samuel,
1968) to be at the Palcocene-Boceue boundary. But
this boundary is located within the terminal part of the
"Globorotalia subbotina marginodentata” Zone equiv-
alent to the "Globorotalia rex” Zone of Bolli (1957),
zones which according to Toumarkine and Luterbacher
(1985) and Cavelier and Pomerol {1986) are located in
the Lower Eocene.

It is to note all this because in the Romanian
Carpathian Realm for the location of the Paleocene-
Eocene boundary based on agglutinated foraminifera,
Geroch and Nowak’s (1984) point of view is accepted
both when the M. velascoeusis Zone is aceepted in the
Paleocene and when it is assigned to the Eocene.

7. Stratigraphical Conclusions

Different criteria for/and the age of the Lepsa Beds
and Cagin Beds s. [, with their subdivisions, are syn-
thetically rendered in Figure 1.

The microbiostratigraphic evidence stressed out, ac-
cording to our conclusions from 1971 and 1975, that
the Lepsa Beds in the Buciag facies of the Vrancea
Halfwindow extend up to the lower part of the Lower
Paleacene (or up to the lower part of the Danian sensu
stricto, tanging within the M. pseudobulloides Zone =
Py Zone).

The Casin Beds s. [, from the point of view of
the stage stratolypes, correspond approximately to
the upper part of the Danian plus the Montian and
the Thanctian, they including in the final part the
lower part (=P5 Zone) of the Morozovella velascoensis
Zone, Using Toumarkine and Luterbacher’s biozonal
scale (1985), — accepted by us -, the Casin Beds s.
[ are of Lower Paleocene pro parte (that is without
the basal part) — Upper Paleocene pro partc age (ac-
cording to our point of view 1971). Considering Cave-
lier and Pomercl’s biostratigraphic scale, they are of
Lower Paleacene pro parte - base of the Lower Foecene
(or Danian pro parte - base of the Ypresian) age. [n
the former case their boundary with the Piatra Uscati
Beds would be situated in the terminal part of the Up-
per Paleocene, and in the latter case it would be within
the basal part of the Lower Focene (Ypresian).

The Lower Cagin Beds belong to the middle part of
the Lower Paleocene, the Middle Cagin Beds Lo the
upper part of the Lower Paleocene-lower part of the
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Upper Paleocene, and the Upper Casgin Beds pertain
to the nuddle and upper parl. (pre parte) of the Upper
Paleocene according to Toumarkine and Luterbacher’s
biozanal scale (1985) - a point, of view accepted hy us
—, or they extend up 1o the base of the Lower Eocene
—acc. to Cavelier and Pomeral’s scale (1986).

The changes in the age dating of these biostrati-
graphic subdivisions, which occur in this paper as com-
pared to the study made in 1971, come from the ad-
ditional biostratigraphic data but especially from the
interpretation of the whole biostratigraphic material
hased on the new chrono- and biostratigraphic schenies
proposed for the Paleocene in the Tethys Realm.

The new biostratigraphic data brought in this pa-

_per have implications also in the stratigraphic corre-

lations within the onter flysch zone, as already men-
tioned in a recent paper (J. Ton, in press). The corre-
lation with the deposils of the Doamnna lacies zone of
the Bistrifa Halfwindow is presented in Figure 2. On
the occasion of this paper and of the paper by J. lon
(in press), for these deposits the zonation made hased
on foraminifera by J. lon et al. (1983) has been revised
according to the latest hiozonal schemes adaopted.
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A NEW PLANKTONIC FORAMINIFER IN UPPER EOCENE
DEPOSITS FROM NORTH TRANSYLVANIA

Despina BROTEA

Institutul Geologic al RRomaniei, str. Caransebeg ur. 1, R 79678 Bucuresti 32,

fog %

<

Key words: Foraminifera. Upper Eocene. Transylvania, New taxa.

by =g

Ahstract:  The foraminileral  assemblages in sections at the

Eocene/Oligocene boundary in North Transylvania (Mesey area) contain nunmerous small
hispid globigerinas. They have been described as new species that belongs to a new

planktonic sone

genus: [hpsidripella hodisensis. The taxon described and iHustrated in this paper comes
from the stratigraphic interval belonging to NPT zone of foraminifera and to NP2I zone

of nannoplankton.

Pelitic deposits from the north-weslern Transylva-
nian Basin, belonging lithostratigraphically to the Bry-
ozoan Marls Formation {(in west Meses area) or to the
Brebi Marls Formation (in sast Meseg area) contain a
rich pianktonic foraminiferal assemhblage.

The planktonic foraminiferal population consists es-
pectally of small hispid globigerinas which prevail over
other species. It is of note that the species mentioned
in this area (Iva & Rusu, 1982) are probably very rave;
in fact, the species deseribed and illustrated by the
above authors were not found by us.

There were sarupled four of the best sections: Valea
Berecoaia, near the locality of Mera; Valea Pesterii,
west of the village of Hodig; Valea lui Jolj. near Creaca
and Valea Petrindului, Petrind. Our collecting work
was carried ont with the kind assistence of cur col-
leagne Rusu. It was tmpossible to recognize the taxa
ane the biozonation proposed in North Transyvlvania
by Iva & Rusu (1982).

Biostratigraphically, the ala containing  the
spinate globigerinas helong to NP21 Zone of nanno-
plankton {Martini & Moisescu, 18741} or to PIT Zone
of foraminifera (Iva & Rusu, 1982) which chronostrati-
graphically belong to the Priabonian.

Hispud  globigerinas recorded  from the  above-
mentioned region are difficult to be assigned 1o the
one known genus. The marphologic features are far
from the genera Muriglobwgerma BLOW or Testacar-
inafa JENKING With the last
observed some similantics concerning the presence of
hispid ornamentation of the test. It differs from Tes-

tacarmata in lacking the larger spines in equatorial

one Lthere have been

area and by the rounded peripheral margin. For this
iype of globigerina a new genus is proposed.

Dipsidripella n.g.

Diagnosis.  Test small- to mediumesized; cham-
bers globular, inflated, trochospiral, arranged in a low
to slightly high spire; suture deep, radial on both
sides; peripheral margin rounded, peripheral outline
fobated; wall calcareous, finely perforated; surlace
strongly hispid with regular  distributed spines on sur-
face; aperture a low arch. umbilical-extraumbilical.

Etymalogy.
nyme of Deep Sea Drilling Project in recognizing the

Arbitrary name containing the acro-

greal contribution to the development of paleontolog-
ical sciences.
Tvpe species. Dhpsidrpelle hodisensis nsp,

Dispidripella hodisensis n.sp.

(PL 1, figs. 1-9)

Test small. low to slightly high trochopiral, 4-7
chambers on the last whorl; chambers inflated, globu-
lar; peripheral margin rounded, peripheral outline lo-
bated; surlace coarsely hispid with small irregulary dis-
tributed pores: suture deep, radiallv: aperture a very
low umbilical-extraumbilical arch.

Range.
pecially from the Paleogene and Eocene and consid-
ered as typical of Bocene deposits by some authors
(Toumarkine & Bolli, 1975). This group was recorded
also from the Oligocene (Staimnforth & Lamb, 1981)
and described as belonging to the genus Gleboralalic

The hispid globigerinas were recorded es-

(but mentioned as reworked material from the Eocene
deposits).

In Transylvania, the material s coming from the
early Oligocene or the uppermost Eocene, i the apper
part of the Brebi Marls Formation,



Type section. Valea Pesterii section, Hodig, Silaj
district, from the lithological sequence hetween Nwn-
mulites febiant level (at the base) and Pycnodonte gi-
ganiica level (at the top; see Rusu, 1089).

Age. Late Bocene or earliest Oligocene,

Holotype deposited in Coll. 1.G.R,

Remarks.  The specimens assigned to this new
species were found only in a short steatigraphic iuter-
val. The presence of specimens belonging to Tenuitella
g (JENKINS) in the same sample restricted its
nge to Globorolalia brevis Yone (after Jenkins, 1985)
Lo Cassigerinella chiploensis-Pseudohastigerina mi-
Fone {after Bolli et al, 1985).

Seme similar spechinens were recorded frem the
South Pacific {Ross Sea) which were described and il-
lustrated as Globorefalia sp. (Lecke & Weil, 1986, p.
1125, nl. 16, figs. 10-15) from the site 270.

cra
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Plate

Figs. 1-12 — Dipsidripella hodisensis n. sp. Fig. 1, x 270; fig. 2, x 280; fig. 3, x 350; fig. 4, x 325; fig. 5,
Holotype, x 280; fig. 6, x 325, fig. 7, x 290; figs. 8-12, x 380. Valea Pesterii, Hodig, Cluj district.
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AU SUJET D’UNE LUMACHELLE A MOLLUSQUES DE LA FORMATION
DE BISERICANI (LE FLYSCH EXTERNE DES CARPATES ORIENTALES)

Liviu IONESI

Universitatea "Al I, Cuza”, Catedra de Geologie, 6600, lasi

Victor MOISESCU
Str. Intr. Badeni nr. 1, Bl. M 13, sc. 2, ap. 23, sector 3. R 74408 Bucuregti.

Mihaela MELINTE

[nstitutul Geologic al Romaéaniei, str. Caransebes nr. 1, 79678 Bucuresti 32.

Key words: Focene. Priabonian. Tarcin Nappe. Bisericani Formation. Mollusques.
Calcarcous Nannoplankton. Lumachelle.

Abstract: Consideralion on a Molluscan Lumachelle of the Biserican: Formation (Ez-

ternal Flysch of the East Carpathians). A molluscan lumachelle is found in the Bisericani
Formation (Larga syncline, Tarcin Nappe). The specimens analysed indicate the Upper
Eocene (Priabonian) age. The calcarcous nannoplankion content represents zone NP 19

- Isthmolithus recurvus zone

A la partie supérieure de la formation de Bisericani,
(ie flanc Est dusynclinal de Larga,la nappe de Tarciu),
un de nous (lonesi) a rencontré une lumachelle & mol-
tusques. Cette lumachelle a été découverte a lMintéricur
de Vensemble des roches pélitiques-silticuses, aux
intércalations de grés, qui constituent le fond princi-
pal lithologique de la formation de Bisericani (figure).

Le liant des coquilles est pelito-siltique, a unc
couleur vert-grise, similaire a la formation de Bise-
ricani,  Llendroit déchantillonage se trouve & 80 m
épaisseur stratigraphicque au-dessous du grés de Fere-
striu (3m épaisseur), qui comporte une riche faune
a mollusques, surtoul des bivalves (Ionesi et lonesi,
1971). A cette épogue, le grés a mollusques a été
attribué au gres de Lucicestl, mais existence, sous
ce bane, d'une intercalation de schistes dyssodyliques,
avec 'épaisseur de [0 cm, nous a permis de faire la
réctification nécessaire (Tonesi, 1989).

Le contenu bionomigque et la signification biostrati-
graphique

De la lumachelle décrite ci dessus, on a réussi de
dégager el déterminer (Moisescu) 15 taxons, dont la
distribution biostratigraphique est mentionné ci-joint
(Tableau I). De toute cette liste seulement cing ont été
déterminés avec certitude; pour le reste, a cause d’une

- which always indicate the Priabonian.

manvaise conservation des principaux caractéres, la
détermination reste problématique. On a réussi pour-
tant reconnattre: Awviculorcum sp., Crenella sp., Cor-
bula sp., Goniocardium sp., Cardite sp., Venericardio
sp., Cardium sp., Arca sp., Teredo sp., Dentalium sp.,
Diplodonta sp., Marcia (Stmdivenus) sp..A ce genres
on doit ajouter la présence d’autres groupes de fossiles,
déterminés spécifiquement, a savoir:  Atfecloporidre
brediana MORREN, Astreopora minima Jd'ARCHIAC,
Calianassa sp.et Tercbratulina nysit BOSQUET.

En ce qui la signification biostrati-
graphique, comme on peut observer du tableau I,
les espéces Arcoperna lenera et Cardida astiert sont
localisées dans U'Focéne supérieur; Chlamys (Ae-
quipecten) biarridzensis bellicostalus dans 'Eocene
supérieur et 'Oligocéne inférienr et Crassostree cy-
athula dans I'Eocéne supérieur jusqu’a 'Oligocene
supéricur. Il fait exception, et en méme temps il
contraste, espéce Venus (Veniricoloidea) thombica
connite de 'Oligocéne supéricur. Il n’est pas ex-
clus que lespéce respective ( Venus rhombica), com-
mencat son évolution I'Eocéne, possible deés
I'Cocéne supérieur. Avec cette observation, les tax-
ons déterminés indiquent un indiscutable Eocéne
supérieur. Des autres especes (avec une déterimination
incertaine), nous constatons que cing. Gari (Psam-
motea) ex  gr.  brevisinuato,

cancerne

des

Venericardia ox gr.



34
Colonne g : :
lithologique Unites lithologiques
Murnesde Linguresti
T g Grés de Ferestrdu
Lo cc ot ] Dyssodyles
SHET ST T TR T B
¥ ¥ ¥ + & 3 3~ Bentonites w——
—L £ £ Calcaires micritiques o G235
471711 et marnes & = e
igerines e s
7 7 globige o 8 Eaqu
100 4] Gres guartzeux ClsRT=
=== ?
T % 3 % % sl Bentonites l
=
o]
v
§=
w
R v
Argifes w
et
siltes &
bt
c
2
o
E
: 20
o
L
10 ——— 4= Lumuachelle
——
0 _.:7: F z

Fig. - La position de la lumachelle dans la formation de

Bisericani.

hortensis, Musculus ex gr.  dilatatus,
gr. reniforme et Vepricardium ex gr.

Fragum ex
hausmannt,
sent connues de 'Ecocéne supérieur; Awicularium ex
gr.aviculare de tout 'Eocéne et Pheladomye ex gr.
puchiet Clenotdes ex gr. ezimiade I'Focéne supérieur
Jusqu’au Miocene.

On peut affirmer donc que toutes ces espéces con-
firment lage déja mentioné ci-dessus.  En contra-
diction sont: Plicatula ex gr.  cossmann! {Eocéne
inférieur) et Gontocardium ex gr.dubalent (Locene
moyen), qui suggerent soit un remaniement des forma-
tions plus anciennes, soit qu’elles alent continué leur
évolution jusqu'a I’Eocéne supérieur. De tout ce que

.. IONES] et al.

nous avons présenté, prenant en compte les laxons a
détermination certaine, l'dge Locene supérieur (Pri-
abonien) est attesté pour toute la lumachelle,

On a analisé de surcroit le contenu du nannaoplan-
cton (Tab. II, Melinte) qui renferme les especes: Sphe-
nolithus moriformnis BRAM. & WILC., Markaltus inver-
sus (DEFL.) BRAM. & MART., Transversoponles pul-
cher (DEFL.) HAY, MOHLER & WADE, Zygrhablilhus
bijugatus (DEFL.), Retuculsfencstra umbilica (LEVIN)
MART & RITZK., R. hilloe BUKRY & PERC., Lanternilus
minuius STRAD., Cyclicargelithus floridanus (ROTH &
HAY) BUKRY, Dicliococcites mullipora (KAMP.) MAKL.
et Cribrocentrum reliculatum {(GARL & SMITH) PERCH-
NIELSEN.

L’assoclation du nannoplancton dénote 'age Eocene
supérieur, la biozone NP 19. L’age Eoctne supcrieur
de Ja formation de Bisericani n’est pas, d’ailleurs, mis
en doute. De la partie supérieure de cette forination
ou des formations synchrones (de Plopu et de Podu
Secu) on connait des associations de nannoplancton
placées toujours dans la zone de nannoplancton NP 19
ou NP 20 (Martini et Lebenson, 1971; Dicea et Dicea,
1980; Ionesi et Florea, 1082; Ilorea, 1982; lonesi el
Mészaros, 1989). Evidemment, il s'agit de la partie
terminale (les derniers meétres).

De ce que nous avons présenté jusqu’a présent il
résulte quautant la faune, qui constitue la lumachelle,
aussi que le nannoplancton
lumachelle attestent 1'age Foctne supérieur (Pri-
abonien).

préservé  dans  cetle

La position straligraphigue

Quoique par son contenu bionemique le bloc en dis-
cussion revient i 'Eocenc supérieur, le fait quil ne
provient pas dune couche in sitw, mals est incorporé
dans les roches pélitiques-silteuses, pose quelques ques-
tions, dans le sens s'il est ou non conlemporain avec
les dépots respectifs.

On peut trouver les situations suivantes:

1. La lumachelle peut étre remaniée des forma-
tions plus anciennes (Eocéne inférieur ou moyen)
el résédimentée. Ln laveur de cetle interprétation
plaident les espéces Plicaluln ex gr. cossmannt et Go-
niocardium ex gr. dubaleni; mais Uincertitude de leur
détermination et surtout la prédominance des taxons
localisés dans I'Eocéne supérieur excluent cefle possi-
hilité.

2. En tenant comptle du fait que, 80 m en amont,
esl situé le gres de Ferestriu, dans lequel on a trouvé
une riche faune de mollusques (lonesi et Tonesi, 1966;
lonesi, 1971), on peut supposer que le ruisseau Larga(a
V'oceasion d'une grande crue) a détaché un grand bloc
de Tumachelle gquil a transporté en aval. Cette possi-
bilité est infirmée par la nature des roches respectives.
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Tableau 1

Distribution bjostratigraphique des espéces de

Mollusques dang les couches de Bisericani

No Lspece
cri. E] E-g E_'j Oi O;; Mi
1. | Pheatula ex pgr. cossmann: BOURRY in Cossmann, 1887
2. | Aviewlarium ex gr. avicnlare (LAMARCEK, 1805) X X X
3. Goniocardivm ex gr. dubaleni VASSEUR in Cossmann, 1921 x {*
4. | Arcoperna tenera DESHAYES in Cossmann & Pissarro, 1904 X
5. | Gari {Psemmoeica) ex gr.brevisinzalzs COSSMANN, 1904 X
6. Venericardia ex gr. hortensis (VINASSA de REGNY ,1897) X
7. | Cerdita (Cardila) astiers 'ORBIGNY, 1850 x
8. | Musculus ex gr. dilatatus (DESHAYES in Cossman & Pissarro, 1904) X
9. | Vepricardium ex gr. hausmanni (PHILIPPI, 1846) x
10. | Fragum ex gr. reniforme (KOENEN, 1893) %
1. | Chlumys (Aequipecien) biarritzensis bellicostalus (VOOD, 1861) X X
12. | Crassoestrea cyathuia (LAMARCEK, 1808) X x X
13. | Pholadomya ex gr. pusch: wirgula MICHELOTTI, 1847 X X x
14. | Cienoddes ex gr. eximia (GIEBEL, 1889) | x X X
15 Venus (Ventricalordea) rhombicus COSSMANN, 1921
f1 = Locéne inférieuwr  fia = Bocéne supérieur 02 = Oligocéne supérieur
£y = Eocéne moyen 0; = Oligocéne inférieur  Mi = Miockne
Tablean 2
Le Nannoplancton de la lumachelle et des dépéts
pélito-siltenx dans lesquelles il est contenu
No. Nannoplancten Echantillons no.
crt. Espéce 8297 8206 | 82095 | L B
1. | Discoasier deflandrei BRAMLETTE & RIEDEL X
2 | Disceaster bavbadiensis TAN SIN HOK X
3. | Heticulofcnestra insignita ROTH & HAY X
4. | Hetiewlofenesira hillac BUCKRY & PERCIVAL X x X %
5. | Heticulofencstre wmbilica (LEVIN) MARTINT & RITZKOWSKI X X X
6. | Heliculofencstra scissura HAY, MOHLER & WADE X X x
7. | Reticulofenestra coenura (REINHARDT) ROTH X
8. | Zygrhablithus biyngatus (DEFLANDRE) X X X X
9. | Sphenelithus moriformis (BRONIMANN & STRADNER)
(BRAMLETTE & WILCOXON) X X X
10. | Sphenolithus psendoradians BRAMLETTE & WILCOXON X i
11. | Sphenolithus predistentus BRAMLETTE & WILCOXON X X
12. | Isthmolithus recurvns DEFLANDRE X X X
13. | Lanternitus minuivs STRADNER X X X x
14. C:;rf:i'i(:«z.ryuh:iﬁ ws ﬁon'rimwa (R(‘)TH & HA’Y)B[“CKRY X X X
15. | Markalius inversus (DEFLANDRE} BRAMLETTE & MARTINI X X
16. | Coccolithus pelagicus (WALTIICH) SCHILLER X
17. | Transversoponizs pulcher (DEFLANDRE) HAY, MOHLER & WADE X X
18. Orthozygus aurens (STRADNER) BRAMLETTE & WILCOXON X
19. [ Helicosphaera reficulate BRAMLETTE & WILCOXON X
20. | Brearudosphaere bigelowi (GRAN & BRAARUD) DEFLANDRE %
| 21. | Blackiles spinosus (DEFLANDRE & FERT) HAY & TOWE X
22. | fhctyococcites disecius ROTH X
23. | Discolithing mullipora (KAMPTNER) MARTINI x
24. | Cribrocentrum reticuletum (GARTNER & SMITH) PERCH-NIELSEN 3

L= Lumachelle
B= Bioczone, NPq

2

A= Age, Bocéne supérieur
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Adnsi, la lumachelle a une matrice pélitique-silteuse,
caractéristique de la formation de Bisericani, pendant
que le grés de Ferestriin fit quartzeux. De plus, la
lumachelle n’a pas éié trouvée au niveau de Pean, a
2 m en haut, conlenue dans les dépots pélito-silteux,
La nature différente de la lithologie et cette localisation
excluent le transport.

3. La troisieme possibilité: la faune est contempo-

raine avec les dépots qui la renferme, mals provient

de denx domaines differents de sédimentation, leur as-
sociation étant accidentelle. Les organismes, dont les
coquilles constituent la lumachelle, ont eu la source
dans la zone de shelf, on ils avaient les meillenrs
conditions de vie, étanl ensuite transportés par les
courants de turbidité, dans le bassin plus profond,ot
En ten-
ant compte de ses caractéres lithologiques de flysch

s'est accumulée la [ormation de Bisericani.

distal, prédominants pélito- silieux, cette formation
s'est accurnulée en continuation du shelf, possible vers
Pextrémité du piénmoni, atteint sculement accidentetle-
ment par les bioclastes.

i1 surprend 'absence d'un flysch proximal, avec
du matériel épiclastique grossier et de nombreux bio-
clastes, synchrone a celul distal. Un reconvrement tec-
tonique, ou une consommation sont exclues,

En conclusion, nous considérons que la lumachelle
est contemporaine avec le niveau pélito-silteux de la
formation de Bisericani, niveaun dans lequel elle a été
identifide. La faune de mollusques qui constitue la
lumachelle aussi que le nannoplancton attéstent 'age
Eocene supérieur (Priabonien).
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CALCAREOQOUS NANNOPLANKTON IN THE EQCENE DEPOSITS OF THE
TAZLAUL SARAT VALLEY BASIN (OUTER FLYSCH OF THE EAST
' CARPATHIANS)

Mihaela MELINTE, Paul CONSTANTIN

Institutul Geologic al Romaniei, str. Caransebeg nr, 1, R 79678 Bucuresti 32,

Abstract:
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Key words: Bocene. Ypresian. Lutetian. Outer Flysch, BEast Carpathians. Tarcin
Nappe. Tazliu [acies. Lesun{ Facies. Calcareous. Nanncflora.

In the present paper three profiles of the Taziul Siral Valley arca with
deposits of Lower and Middle Eocene age have been studied. The nannoplankion as-

semblages have pointed out a rich and very well-preserved nannoflora which indicates
the presence of the NP12—-NPi7 zones, representing the Lower Ypresian-Upper Lutetian

interval.

There are a fow studies based on the calcarcous
nannoplankton from the Eocene deposits of the Kast
Carpathiaus flysch.

Thus, Bratu and Gheta (1972) carried oul a study
of the Upper Paleocene-Upper Iocene formations i
the Leurza Valley (Sotrile Facies) based both on
the calcareous nannoplankton and on the planktonic
foraminifera.  Unfortunately, the outlining of the
nannoplankton zones could net be achieved continu-
ously because of the lack of nannoflora corresponding
to the interval between the NP5 and NP g zones, the
Middle and Upper Bocene houndary, inclusive.

The present paper. includes a study from the East
Carpathians External Flysch based on nannoplankton
in three profiles in the Tarlaul Siarat Valley Basin:
Paraul lui Manole, Tazliul Sral Brook (at the con-
fluence with the Toplita Brook) and Paraul Sec.
the
tioned three profiles belong hoth to the Tazliu Facies
(Bancila, 1940; Atanasin, 1943) and to the Legunt Fa-
cies (Constantin et al., 1990, unpubl. data); they are
the only ones in the study area with exposures good

The Eocene deposits cropping oul in men-

for an adequate sampling.

The study of the samples taken off from the men-
tioned profiles under the optical and electronic micro-
scopes pointed oul a rich nannoflora, with typical and
well-preserved species.

The Straja Beds, cropping out at their upper part
in the Tazlaul Sarat Brook (Fig. 3). are mainly repre-
sented by green, hard, fine-grained quartz sandstones,
as heds af 0.10 0.15 em, locally with many micafler-
cus calcarcous sandstones in alternation with decimet-
ric banks represented by greenish, grey or bluish red
clays. Sandstones are generally silicilied, the whole

formation displaying in the described profile obvious
crushing marks as a result of a nearby fault.

The samples collected from the upper part ol the
Straja Beds indicated a nannoplankton assemblage
specific Lo the NPs zone — Tribrachiatus orthosty-
lus zone, Bronumann et Straduer (1960) emend Bukry
{1973 a) of Lower Eacene age (middle part of the Ypre-
sian).

The zone was separated hascd on a rich nannoplank-
ton assemblage with: Tribrachiatus orthosiylus SHAM-
RAIL Discoaster lodoensis BHAMLETTE et RIEDEL, £
barbadiensis TAN SIN HOK, D. binodesus MARTINI,
D. saliburgensis STRADNER, 1. kuepperi STRADNER,
Zygrhablithus byjugalus (DEFLANDRE), Rhabdosphaera
solus PERCH-NIELSEN, Lephodelithus nascens BRAM-
LETTE et SULLIVAN, /L. reniformis BRAMLETTE et
SULLIVAN, Reliculofencslra diclyoda (DEFLANDRE ir
DEFLANDRE et PERT) STRADNER in STRADNER et
EDWARDS, Coccolithus copelagicus (BRAMLETTE et
E"’-HEJII)ELJ BRAMLETTE e SULLIVAN, [hiscouasler {)lffil‘
BUKRY.

[t 1s of nole the presence of Discoaster bifur BUKRY
in the meutioned assemblage. The first appearance of
this discoasterid was cited as starting from the bot-
tom of NPy zone, concomitantly with the first aceur-
rence of the species Reficulofenestra wmbilica LEVIN
(PERCH-NIELSEN, 1885 b).  Steurbaut (1989), in his
studies of calcareous nannoplankton from the strato-
type of d’Aalter sands (NW Belgium), pointed out, that
the occurrence of this species had preceded the ocour-

renee of the species K. winbilice (probably NP s zone).
Iothe et al. (1988) mentioned the appearance of the
species [ bifar at the lower part of the Ypresian (NP,

zone). The samples collected by ns from the Straja
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Fig. 1 - Middle-Lower Llocene deposits in t
semblage: 1, clays; 2, marly limestones; 3, m

5, convolute sandy biosparites; 6, Tarciu-t)

he Paraul lui Manoele and the nannoplankton as-
arly limestones with fucoids; 4, sandy biospariies;
ype micaferous sandstones with trace [lossils;

8, argillaceous micrites with chaille; 9, observation gap; 10, fault.

Beds (their uppermost part} revealed the presence of
the following species: Discoaster bifax, Tribrachiatus
orthostylus, Rhabdosphaera solus, Disceaster lodoen-
sts, which indicate the occurrence of the species in the
middle part of the Ypresian in comparison with the up-
per part of the Lutetian where it was already known.

Among the numercus and diverse species of cal-
careous nannoplankton the discoasterids predominate,
which display a great variety and morphology. The

same diversity ol the discoasterids at the Ypresian level
is also found in the Polish Carpathians (Bivkenmayer,
Dudziak, 1988).

The Tazldu feds, in the Paraul lu; Manole and
Toplita (Tazlaul Sarat) brooks, display a wide petro-
graphic variety (Figs. 1, 3).
Lypes are represented by:

The main hithological
massive nucalerous sand-
stones, as metric banks, more or less cemented, of
Tarciu-Lype, in association with "hierogly phic beds™.
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Fig. 2 - Lower Bocene deposits in the Tazlaul Sarat Brook (at the confiuence with the Toplita

Brook) and the nannoplankton assemblage:

1, clavs; 2, marly limestones with fucoids; 3,

=y

sandy biosparites; 4, convolute sandy biosparites; 5, Tarciu-type micaferous sandstones; G,

green fine gquartz sandstones; 7, calcareous micaferous sandstones; %,

argillaceous micrites;

9, observation gap.

Locally, the Tarciu-type sandstones are of 20-25 m
thick and display harder spherical centimetrical zones,
included in a friable sandstone resembling poarly ce-
nented sands. The "hieroglyphic beds™ are represented
by thin, centumetric calcareous or subquartzous sand-
stones, 11 alternation with green clays. They occur
in association with rhythms, more or less complete,
consisting of sandy hiosparites, very often wilh green-
schists fragments in the base of "chaille™ in the middle
part which, towards the upper part, grade into clayey
micrites and sandy marls or grey-greemsh clays. Marly
limestones with small fucoids, as centimetric beds, oc-
cur as well.

At the lower part of the Tazlaul Beds, at about 10 m
above the boundary between these beds and the Straja

Beds the samples gathered pointed oul a nannoflora
corresponding to the nannoplankton NIy 5 zone — Dis-
coaster lodocnsis Zone, Bronimann et Stradner (1960)
emended Bukry (1973).

The nannoplankton assemblage is fairly rich, in-
Dis-
coaster gemnifer STRADNER, Cyclecoccolithus formo-
sus KAMPTNER., Pontosphaera plana (BRAMLETTE
et SULLIVAN) HAQ., Micrantholithus procerus BUKRY
et BRAMLETTE, M. flos DEFLANDRE. Likewise, Tri-
brachialus orthostylus 1s still present. It 1s of note
the extinction: of the species Rhabdosphaera solus and
modifications as regards the number of arms of the
species Discoaster lodoensts (from eight to seven or
most frequently six).

cluding beside Lthe existing species new ones:
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Fig. 3 - Middle Focene deposits in the Paraul See {left side) and the nannoplankton assem-

blage: 1, clays: 2,

marly limestones with fucoids; 3, sandy biosparites: 4, convolite sandy

biosparites; 5, microconglomerates with green schists; 6, calcareous sandstones with hiero-

glyphs: 7, Scorbura-type quartz sandstones; 8, argillaceous iderites; 9, micrites with challe;

10, observaiion gap.

This assemblage is of Lower Eacene age (upper part
of the Ypresian).

Above this nannoplankton zone within a restricted
stratigraphic interval 1n the Pardul lui Manole, in the
Tazldu Beds, the nammoplankton NPy zone - Dis-
coaster sublodoensis Zone (authors Hay, 1964: Bukry,
1973 a) could be identified. Within this nannoplank-
ton zone the Ypresian/Lutetian houndary is located.

The coexistence in the nannoplankton assemblage of
the species Discoaster lodoensis BRAMLETTE & KIEDIEL

and Disconster sublodocnses BRAMLETTE & SULLIVAN
15 a certain prool of the presence of the NP:y Zone.

The accurrence of the species Nannotelrime fulgens
{STRADNER) ACHUTAN & STRADNER, poinis oul the
existence of the NP5 zone, corresponding to the Mid-
dle Eacene (middle part of the Lutetian) The NPjs-
Zone — Nannotetrina fulgens, authors Hav in tlay el
(1967} emend Marting (18970 a) et Bukry {1973
a). is well developed witlin the “Tazlaon Beds (Manole
Brook).

al.
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bruchiafus ovthoslyius are preserved, while the spocies

Discoaster sublodoensis rng
Ihiscoasicr fodoensis disappeared.

Towaids Lthe upper part of the Tazlau Beds. the
NP Zone - Discoaster tanu nodifer, a s Hay
et al. (1967} emend Martini {1970 a). correspond-
ing Lo the Middie Focene (Lutetian) could be sepa-

rated on the basis of the nanneplimkion assemblage

Conunon species are: Discoasler nodifer (BRAMLETTE
ot RIEDEL) BURRY, 1. barbadicnisis TAN SIN HOK, [
bifar BUKRY. [ deflandrer BRAMLETTE et RIEDEL,
Reticnlofencstre wmbilica LEVIN, Sphenollhus predis-
lensus BRAMLETTE oo WILCOXON, Zygrhabiithus be-
Jugatus (DEFLANDRE), Dictyccocciles hsecius (HAY,
MONHLER «f WADE)} BURKY et PERCIVAL, Rraars-
dosphaera bigelown {GRAN of BRAARUD) DEFLANDRE,
Thoracesphacra serca STRADNER, Neococcolithus du-
bius (DEFLANDRE) BLACK, Corounocyclus nilescens
(KAMPTNER} BRAMLETTE e WILCOXON, Cyclocoe-
colithus Jorneosus RAMPUNER, Sphenolilhus wore-
Joriis [BRONINANN o STRADNER)] BRAMLETTE e
WILCOXON, Lanternithes minaius STRADNER, Chias-
mofhus solitus (BRAMLETTE et SULLIVAN) LOCKER,
Relievlofenesira elatraie (ROTI et HAY), Reficulofen-
estra coenura (REINHARDT) ROTH, Ericsonie formaosa
[K:‘\MP'!‘N[‘}H) HAG.

The Legun{ Deds are represented in thie Paraul See
profile (Fig. 2) (the left side) by a schistous sandy
ysch with Scorbura-type quartz sandstones included
in a "hieroglyphic beds™-type flyseh, with calcareous
sandstones, maris and grey clays.

At the upper part of the profile occurs, on a thick-
ness of about 40 m, a succession of more or less com-
plete rhythims of convolute sandy hiosparites {0.40-
0.60 m thick) with greenschists microconglomerates
al the bottom, which grade into line, yellow micrites
with siliceous accidents (0.10-0.15 m) and nullimet-
rically bedded green clays, 0.30 040 m thick. Marly
limestones with fucoids are locally present within these
clays.

In places, the grey-vellowish mieritic limestones
reach 2-3 cm in thickness “ehaille”
{ Pasieczna-lype limestones).

and prescit

The first samples taken off from the Lesun( Beds
{left side of Paraul Sec) indicated nannopiankton as-
semblages similar (o these described o the Manole
Brook (Tazliu Beds). On the basis of the assemblages
determined the NPig and NPy zones were separated
within the Lesunt Beds.

At the uppermost part of the Lequngy Beds, TU
m below the Plopu Beds, the nannoeplankton assem-
biage determined s represented by the taxa: Neocoe-
colithus dubius (DEFLANDRE} BLACK, Discoaster bar-

badicnsis TAN SIN HOK, [ saipanonses BRAMLETTE

! B odeflavinci BHAMLETTE HUEDEL
28 (BRAMLETTI oo RIEDIEL) BUKRY, Zy-
grheblithus bijugatus (DEFLANDRE), Dwlyococoiles b
seetua (HAY. MOHLER ot WADE) BUKRY o PERCIVAL
Reticulofencstra wibilica LEVIN, Lanterndbus neonu
fcwletvin (GARTNER
et SMITH) PERCH-NIELSEN, Cyclicargolitlizs floriduius
(ROTH et BAY) BURRY, Ceoccolithus oclagicus [WAL-
LICH) SCHILLER. Spheueolithus predistensus
LETTE et WILCOXON. Micrantholithus flos
DRE, M. proce H
maoriformis (BRONIMANN ¢f STRADNER) BRAMLETTE
et WILCOXON

Iy 5
redifer

Bracrudosphaera bigelowt (GRAN et

NER, Melicosphoera heczenu BUKRY.
This nannoplankion assemblage is representative for

the NP zone - Discoaster saipanensis Zone (Marting,
HUT0 a), corresponding to tie upper part of the Middle

Focene.
Conclusion

The samples taken off from the three deseribed pro-
files pointed out the nannoplankton NP ,-NP; 7 zones,
ying withw the stratigraphic interval between the

fiddle Ypresian and the Upper Luletian.

A study of the data presented emphasized that the
top of the Straja Beds s situated in the NPja zone
(Upper Ypresian).

These data are not o agrecinent with those abtained
based on the planktonie foraminilera (Qituz Valley)
conceriing the boundary between the Straja Beds and
the Tazlav Beds {Bratu, in Sandulescu et al., 1987)
according to which this boundary occurs i the Lower
Ypresian,
with those provided by the study of foraminifera and
spore-pollen {Bratu and Tonesen, in Sandulescu et al,
1988, unpubl.  data) which situated the top of the
Straja Beds in the Lower Ypresian,

Nevertheless, our data are in agreement

The Tazlan Beds occupy a wide stratigraphic inter-
val, ranging between the NPy and NPy zones {Upper
Ypresian-Upper Lutetian). 1is possible that, at the
terminal part, below the Plopu Beds, the NPy zone
occurs, loo (1n the studied prolile - Manole Brook, the
last 65 1 of the Tazlau Beds are not exposed).

In the Lesunt Beds, NIPj5, NP and NPy zones
{the last even at the uppermosl part of the beds, im-
mediately below the Plopu Baeds) could be separated.
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Plate I

Tribrachiatus orthosthylus SHAMRAL Discoaster bifar BUKRY; LT phase-contrast light x 2700.

Fig. 2 — Micrantholithus procerus BUKRY and BRAMLETTE; LT cross-polarized light x 2500.

Fig. 3 — Nannotetrina fulgens (STRADNER) ACHUTHAN and STRADNER; LT phase-contrast light x 2500.

Figs. 4-5

— Dhsconsler lodeensis BRAMLETTE and RIEDEL; L'T phase-contrast light « 2500,

Fig. 6 Discoaster gemmifer STRADNER; LT phase-contrast light x 2500

Fig. T — Pontosphacra plane (BRAMLETTE and SULLIVAN) HAQ: LT cross-polarized light a) 45%; b) 0° x 3000.
Fig. 8 — Discoaster sublodoensis BRAMLETTE and SULLIVAN; IT phase-contrast light x 2500,

Fig. 9 — Micrantholithus flos DEFLANDRE; LT a) cross-polarized light x 3000; b) phase-contrast light x 3000
Fig. 10 — Zygrhablithus bijugatus (DEFLANDRE) DEFLANDRE; LT cross—pola.rizea light x 2500.
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Geological Institute of Romania, Rom. J. Paleontology, 76.



Fig.
Fig.
Fig.
Fig.

Fig.

Plate IT
1 — Cyclocaccelithus formosus KAMPTNER; SEM x 6500,
2 — Discoaster binodosus MARTINI; SEM x 10,000.
3 - Coccolithus pelagicus (WALLICH) SCHILLER: SEM x 7500.
4 — Discoaster sublodoensis BRAMLETTE and SULLIVAN; SEM x 9000.

5 — Rhabdosphacra solus PEROH-NIELSEN; a) LT cross-polarized light x 3000; b) LT phase-contrast light
x 3000,
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CONTRIBUTIONS TO THE KNOWLEDGE OF THE MOLLUSCAN AND
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Transylvania.

Abstract: We have identified twenty-two taxa, among which three are similar to those
determined previously and nineteen (17 molluscan and 2 echinoid species) are identified
in the study area for the first time. Even the mentioned fauna does not include the two
zonal markers ( Tympanotonos labyrinthumn and Ampullinopsis crassatina) of the Merian,
it surely pertains to that interval, on the ground of the very similar faunal inventory
reported by Mészdros (1969) from the Ighiu Beds at the type locality, where these markers

have been identified.

The Alba Tulia arca is the place where the soulh-
ernmost occurrences of the Paleogene deposits of NW
Transylvania are to be found.

In this area the Paleogene and Neogene deposits
occurring in the Birdbant-Sard-Ighiu-Santimbru zone
have been studied by relatively few researchers, among
which Koch (1894, 1900), Roth v. Telegd (1906),
Gherman (1943), e (1943, 1953, 1955}, Bombiti
(1963), Mészaros, Baluta, Speck (1969), Balua (1974),
and Suraru and Baluta (1983).

Lists with molluscan species coming from Ighiu Beds
have been drawn up by Roth v. Telegd (1906) (13
taxa), Gherman (1943) (20 taxa), and Mészaros et al.
(1969) {14 taxa).

The paleontologic samples presented in this paper
were kindly given to us by Popescu (the colleague from
the Geological Institute of Romania to whomn we ad-
dress all our gratitude). These samples come from the
[ghiu Beds in the Bilag Hill, located north of the Alba
[ulia town, where the Eocene and Oligo-Miocene de-
posits, with a fairly rich fossiliferous content, occur in
an almost continuous succession.

Even if this fauna is poorly preserved, twenty mol-
luscan and two echinoid taxa have been identified. If
we compare our inventory with the lists drawn up by
the authors mentioned above, we observe that only
three taxa are in common: Nalica sp., Terebellun
fusiforme and Terebellum sp. (sce Table). The other
nincteen (17 molluses and 2 echinoids) taxa are iden-
tified in this area for the first time.

The molluscan speciimens from the Ighiu Beds in the
Bilag Hill indicate hoth the Eocene and the Qligocene.
Taking into account that Mészaros et al. (1969, p.
315), reported from the Ighiu Beds, at the Lype-
locality, specimens of Polymesoda convera (BRONG-
NIART), Tympanotonos labyrinthum (NYST) and Am-
pulinopsis crassaling (LAMARCK), which define zone
PSM; - T labyrinthum - A. crassatina (Moisescu,
1989), typical of the Oligocene and Merian, we con-
sider that the fauna in the Bilag Hill, although devoid
of zonal markers, indicates the same time span,

The annexed table presents the local geographical
distribution of the fauna deseribed in this paper.
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Table with molluscan and echinoid faunas [rom the Mera Beds
in the Birdbant-Sard-Ighiv-Santimbru arca (Alba Iulia)

No. Denomination of the species 0§ = .
PR P =
ok i g s ko TRp
= R

[ 2 - 1056

I [. Mollusca o

1. Nucula {(Lamellinucule) comta GOLDEUSS, 1837 X

2. | Piena margardacea LAMARCK, 183067 X
3. | Anomia cphippiun LINNE, 1766 X

4. | Chrassostrea cyathula (LAMARCK, 1806)

5. | Crassostrea sp. ) X

6. | Lucina lugeoni BOUSSAC, 1911 X

T. | Fimbria cl. lamellosa (LAMARCK, 1806) il X

8. | Lacvicardium cingulatum (GOLDFUSS, 1837) R X

9 | Cardium sandbergor: GUMBEL in WOLFI, 1897 X
10, | Cardium n.sp.*
11. | Cardiem sp.”*
12, | Telling all. tenuilamellosa NYST, 1836 X
13. | Tellina paulina DESIIAYES, 1857 T
14. | Tellina sp.” i 1 X
15: | Polymesoda (Pscudocyrena) convera (BRONGNIART, 1811) T X
16. | Callista villanovee (DESHAYLS in STUDER, 1853) X

17. | Venericardium suesst (KOENEN, 189?}7?“77

18 | Venericardia hortensis (VINASSA DE REGNY, 1807)" ]

19. | Venericardia sp.®

20, | Astarte sp.

21, Tapes cf. clandestinus BAYAN, 1870 X

22. | Corbula {Caryocorbula) ex. gr. pividicula DESHAYES, 1857 X

23, | Panope angusta NYST, 1836 %

24, | Panope sp. X

|75, Pholudomya puschi trigona WOLEFF, 1897 %

206 Angaria sp. X

27, | Hydrobin sp. X

28| Twredtella sp. | x

24, Jff‘?{!l’i,()p.‘-‘ﬁ.ﬂ s i X

30, | Tympaneolones labyrinthum (NYST, 18:36) X

A1 | Cersthiella sp, : X

a2 Campanile ol. lachesis (BAYAN, 1870) PR

33. | Xenophora cl. agglulinans LAMARCIS, 1804 X

34. | Nenaphora cf. gravesiana A'ORBIGNY, 1850 X

35, | Biomella of. fissurella labrosa SOWERBY. 1823 X

36. | Rimella sp” by

37. | Terebellum fusiforme LAMARCK, 1804 <

38, 1 Terebellum sp. X | X

39 Clobularia palula brabantica GLIBER'T, 19337 X

a0, | Ampullinopsis erassatina (LAMARCK, 1804) < ||

{4l | Amawrellina { Cromemium) mutabilis (SOLANDER in BRANDER, 1766)°
u?. Cepatia cepocea (LAMARCK, 1804)F X
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1 2 374156
43. | Buspira of. helicing (BROCCHI, 1814) X
44. | Sigatica (Sigaretopsis) infundibule WATELET, 1853)" Tl x
45. | Natica millepunctata LAMARCK, 1822 i X
46. | Natica sp. X X | X
47. | Ficus sp. X
48. | Ancilla {Aneillaria) suturalis (BONELLL 1826) X
49. Vexillum (Uromilra) cf. cupressinus BROCCIHI, 1814) EL X
50. | Athleta {Volutispina) ambigue (SOLANDER in BRANDER, 1766)7 X
51. | Athleta (Neoathleta) suturalis (NYST, 1536)° x
52. | Athleta (Neoulhleta) hineolata {(DESHAYES, 1853)° X
53. | Athlcta {Neoathleta) ex. gr. depressa (LAMARCK, 1803)° x|
54. | Turbonille edwards: GILBERT, 19387 Ty

IT. Echinoids j

55. | Pygorhynchus delbosi DESOR in AGASSIZ, 18487 X
56. | Eupatagus (7) sp.” X

* specimens of mollusca and echinoids remarked in the Bilag Hill for the first time.

3. Bargbang; 4, Sard; 5, Ighiu; 6, Bilag Hill
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Plate I
Fig. 1 — Pmna margarilacea LAMARCK, 1806 (x 1).
Fig. 2 — Cardium n.sp. (x 2).
Fig. 3 — Cardium sp. (x3).
Figs. 4 — Tellina sp. (x1,3).
Fig. 53 — Venericardia hortensis (VINASSA de REGNY, 1897) (x 3).
Fig. 8 — Venericardia suessi (KOENEN, 1893) (x 3).
Figs. 7, 12 — Globularia patula brabantica GLIBERT, 1933 (x1).
Figs. 8 a, by 9 — Cepatia cepacea (LAMARCK, 1804) (x )
Figs. 10, 11 -~ Amaurelling (Crommium) mutabilis (SOLANDER in BRANDER, 1766) (x1,5).
Fig. 13 — Sigatica (Sigaretopsis) infundibula (WATELET, 1853) (x 2.5).
Figs. 14 a, b — Athleta (Necoalhleta) ex. gr. depressa (LAMARCK, 1803) (x 1,6).

Figs. 15 a, b — Athleta (Neoathleta) lineolata (DESHAYES, 1853) (x 1).
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Plate 11

Figs. 1 a, b — Athleta (Neoathleta} sufurals (NYST, 1836) (x 1),
Figs. 2 a, b — Aibleta (Neoathlela) lineolala (DESHAYES, 1853) (x 1).
Figs. 3 a, b — Terebellum fusiforvic LAMARCK, 1804 (x 1),

Fig.

Figs.

Figs.

Fig.

4 — Turbanille edwards! GLIBERT, 1938 (x 1.3).
5a,b - Athleta (Volulisping) ambigua (SOLANDER in BRANDER, 1768) (x 1,5).
6 a, b — Pygorhynchus delbost DESOR in AGASSIZ, 1848 (x 1).

T — Fupatagus sp. (x1).
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PALEOCLIMATIC MEANING OF PALEOGENE MOLLUSCA

IN NW TRANSYLVANIA (ROMANIA)

Anatol RUSU

Institutul Geologic al Romaniel, str. Caransebes nr. 1, R 79678 Bucuregti 32.

Key words: Molluscs. Paleoclimate. Water temperature. Shell domain. Palcogene.
NW Transylvania.

Abstract: The analysis of the molluscan assemblages pointed out the existence of two
climathemes: a warm climale phase in the Upper Lutetian-Priabonian, attested by the
presence of the thermophile forms from the group of nautiloids, strombids, terebellids,
neritids, xenophorids, vulsellids, crassatelids, chamids, spondylids ete., and a cold climate
phase in the Rupelian-Chattian, marked by the appearance of the genera indicating cold
walers, such as: Glossus, Glycymeris, Nucule, Nuculana, Arctica, Cancelluriw, Polintces
and others. The water temperatures of shallow shell decreased from about 25° C in
the Upper Lutetian, corresponding to the warm subtropical zone, to annual mean tem-
peratures of below 15% €, 10 Ma later (after two temperature drops during the Early
Rupelian), characteristic of the warm temperale zone, temperatures which presumably

are maintained in the Late Rupelian and in most of the Chattian.

The changes in the composition of marine organisms
assemblages in the course of time are due to numerous
factors (salinity, depth, nature of the floor, sedimen-
tary type, turbulence, basin configuration, marine cur-
rents, food abundance etc.), of which the climatic one,
somelimes ignored, plays an unportant role,

This paleoclimatic study is based on the analysis
of the molluscan faunas — the best known group of
organising from the Paleogene deposits of the Tran-
sylvania "basin”. Many of them are known as eu-
rythermal forms, which are able to adapt themselves
to a very large climatic belt, while some species or
even entire [amilies are restricted either to cold (bo-
real or arctic) or warm (tropical-subtropical) waters,
using them as climatic indicators. Therefore there
were selected the taxa with paleoclimatic meaning
from my collection, from the collection of the Museumn
of Paleontology-Stratigraphy (Babes-Bolyai University
of Cluj-Napoca) as well as from the published studies
(Koch, 1894; Mészaros, 1957; Mészdros, Nicorici, 1962;
Vlaicu-TatArim, [963; Mészaros et al. 1969, 1987,
1980: Moisescu, 1972; Rusu, 1977: Mészaros, Maga,
1987) that might give indications on the water tem-
perature.

For such a selection the general data provided by
the treatises of ecology and paleoecology are not suffi-
cient, and there are lew studies dealing with this sub-
ject. Some of them belong to Chavan, 1947; Palmer,
1967; Stauch, 1968, 1972; Piceoli, 1984; Gohkov, 1985;
Amitrov, 1986; Picecoli et al., 1987, and Popov, 19389,

being used in the preparation of the present note.
The Paleogene marine sedimentation in NW Tran-
gylvania began about 43 Ma ago, towards the end
of the Lutetian, with the Foidas Gypsum Formation
(restrictive lacies with supratidal evaporites) that in-
cludes a lumachelle with Anomia - bivalve character-
istic of wari walers. There follow the Capus Beds,
the first richly fossiliferous marine euhaline formation,
marked hy the presence of large-sized nummulits (con-
stituting the Nummulites perforalus Level) of Biar-
ritzian type. Here occurs a highly diversilied mol-
luscan launa comprising numerous tropical and sub-
trapical forms. Thus Nautiloidea are represented
by the genera Cunomia and Naulilus; Gastropoda
are represented by strombids (Tvbia cf.  alhleta, 1.
ampla and Rimella fissurella), terebellids (Terebellum
Jusiforme, T. sopitum), neritids with Velates perversus
GMELIN (= V. schmudelianus (CHEMNITZ)), harpids
with Harpe mulica, xenophorids and melogenids, each
with two species, and cerithids with Clave striata
(Fig.). Some of the important thermophile Bivalvia
arc vulsellids, crassatelids, chamids, and the ostreid
Sokolowia eszierhazyi (PAVAY), a typical mesogean
species forming real lumachelles. Global paleoclimatic
studies (see Savin, 1977, Barron, 1985; Velitschko,
1987; Kennett, Barker, 1990 etc.) show that the Cain-
ozoic climatie optimum took place 45-43 Ma ago, in
the Upper Lutetian, a moment [ollowed by a gradual
decrease in temperature In the rest of the Locene.
The temperature investigations wade by Berlin et al.
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(1976) through the Ca/Mg method on nummulit tests
(of Nummultles perforatus MONTF. inclusively) from
the Middle Eocene of Hungary indicated temperatures
of 21.4 25°C, considered valid by me also for the wa-
ters on the Transylvanian shelf. These values place the
Carpatho-Pannonian area in a warm subtropical zone,
at the boundary with the tropical one. The slow tem-
perature decrease during the Bartonian and Priabo-
nian from the Tethyan region is not evident based on
molluses in ‘Transylvania, the exuberant development
of some faunas at certain levels, due to the local pa-
leoecological conditions, giving the impression of some
warming moments. Thus, at the level of the Valeni
Limestones {rom the Early Bartonian, the warm water
assemblages are diversified (Fig.) through the first ap-
pearance of the genus Aluria within cephalopods, and
spendylids among bivalves: Spendylus radule and 5.
podepsideus LMK, (=S. bifrons MUNSTER). Strombids
and crassatelids are better represented both as number
of species and as individuals, and the Velales perversus
populations proliferate n the littoral facies, a reason
why this calcareous member was previously named the
"Velates Limestone”.

At the level of the Cluj Limestone from the Mid-
dle Priahonian, all the above presented thermophile
groups from the basin are to be found beside some
new ones (Fig.). Il is to note also the oceurrence of the
specics Gisortia giganica belongiug to the most ther-
mophile genus ol cypracids, and of Canartum auwricu-
latum, recorded from the Alba [ulia region (Mészaros
et al., 1969), belonging to strombids. It is worth
specifying that the genus Strembus, the most rigor-
ous marker of high-temperature, is lacking from the
Paleogene of Transylvania, the specimen labelled as
“Strombus chersonensis Fuchs” from the museum of
the Cluj University representing in fact a volutilid -
Alhleta chersonensis {FUCHS). The large-sized forms
of cerithids ( Campanile grganteum and C. clujensis) as
well as of some species helonging to other families pro-
liferate. Bivalves are represented by [requent chamids
and vulsellids { Vulsella even constitute a lumachelle
Liorizon), and another two warm-waler genera occur:
Fimbria and Perglypto.

Following the local distribution ol the taxa, 1t is
found that up to the hasal part of the Brebi Marls
(including also the Nummulites fabianii Level), the
stenotherm forms of warm subtropical climate abound,
the species indicating cold waters lacking altogether.
They [lirst appear within the Brebi Marls concomi-
tantly with the global cooling recorded at the Kocene-
Oligacene boundary (Savin, 1977; Poore, Matthews,
1984: Murphy, M., Kennett, 3. P., 1985; Pomerol,
Premoli-Silva, 148G). In the Brebi Marls-Mera Beds
time-span (latest Priabonian-Early Rupelian) the most
thermophile molluses as well as other groups of organ-

isms such as nummulits and hermalypic corals gradu-
ally disappear from the basin, while immigrants from
northern Europe occur within an assemblage which
still preserves ils mesogean feature. It is worth men-
tioning as cold water molluscs the species: Cancellaria
cf. excelens, Polinices sempert, Glossus ovalinus, Gly-
cymeris tenuisuleatus and Angulus nysti (Fig.). The
climate continues to deteriorate during the Upper Ru-
pelian, when a glacioeustatic drop in the sca level led
to the isolation on the territory of central and east-
ern Europe of the Solenovian Sea, marking the first

separation of the Paratethys (Protoparatethys phase,

Rusu, 1988). This isolation resulted in the decrease of
the water salinity ta 9-16.5 °/go (plichaline environ-
ment) which led to the appearance of some endemic
{faunas ol brackish molluses, difficult to estimate from
the climatic point of view. Influxes of enhaline marine
waters at certain levels within the lleanda Beds {Up-
per Rupelian) attest the resumption of some episodic
connections with the cold-water basius of northern Eu-
rope. The presence of such species as Nucula comia
and Nucwlana gracilis points to a cooling ol the wa-
ters to annual mean temperatures below 15°C, close
to the present day ones from the temperate zones (at
the boundary with the cold subtropical zones). The
conditions achieved at the end of the Rupelian are pre-
served also in the Chattian, the northern influences
being marked in the lower half of the Buzag Beds
by species such as Apporhais speciosa, Glossus sub-
lransversus, Glycymeris ex gr. latiradiate, Arclica ro-
tundata etc. (Fig.), some of which do not bear temper-
atures over 16-18°C. Towards the end of the Chattian
the climatic conditions were slightly improved, reach-
ing the subtropical optimum at the level of the Corug
Beds (Aquitanian), with the well-known eggenburgian
faunas (Large Pecten Horizon) of Indo-Pacific origin,

The bioprovineial distribution of the whole ensemble
of molluscan faunas does not reflect with fidelity the
clitnatic variations, depending on some other factors,
too. However, this distribution appears significant
throughout the interval, becoming very eloquent at a
few levels. Thus in the Mortinusa Beds (Bartonian)
there are 42% Mediterranean species, 58% species com-
mon (o the mesogean and northern domains (many
of which are of mesogean origin) and no taxon ex-
clusively located in the northern domain; in the Hoia
Beds (Lower Rupelian) there are 4% Mediterranean
species, 45% forms common to the two domains, and
10% northern species; in the Chattian sequence of the
Buzas Beds (except the fauna at the level of the Corug
Beds) only 13% Mediterrancan species oceur, 59% be-

ing common taxa and 28% strictly northern species.
It can be concluded that in the Upper Lutetian-

Chattian time-span {approximately 20 Ma) the mol-

Fge faunas point to two climathemes in Transylva-
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nia as follows: a warm climate phase (thermochron)
in the Upper Lutetian-Priabonian, and a celd climate
phase (kryochron) in the Rupelian-Chattian (which is
lollowed by another improvement of the climate in the
Aquitanian). Starting from temperatures of the shal-
low shelf waters of ca. 23°C, corresponding to the
warmn subtropical zone (at the boundary with the trop-
ical one), after two temperature drops during the Ru-
pelian, annual mean tlemperatures below 15°C were
reached, characteristic of the warm-temperate zone {at
the boundary with the cold subtropical zone). T'his ¢li-
matic variation is due both to the cooling of the global
climate and to the regional paleogeographic changes
from Central Europe.
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Abstract: The Study of Terebratulids from the Brebi DBeds from Pelrinzel (Cluy Region -
NW Transylvania) [t was pointed oul the existence of 9 taxa, among which some are new.
It is the matter of Terebratulina tenuilincata (BAUDON in Deshayes, 1860), T. putoni

(BAUDON in Deshayes, 1860), 7. ex. gr. striatula SOWERBY, 1829, T. petrinzelensae n.
sp. MOISESCU, T. bayani transylvanica n. ssp. MOISESCU, T. bayani n. ssp., T. n. sp.

and T.sp.

L’étude des Terebratulines de la formation de Brebi
du Bassin de la Transylvanie a été abordée par Trifan,
1970, qui a indiqué deux espéces: Terchratuline squa-

mulosa et 1. tenuilineala. Au cours du prélévement .

de mollusques des couches de Brebi de Petrinzel, nous
avons 1dentifié, & coté des nombreuses autres formes,
9 taxons de Terebratulina: Terebratulina tenuilineala
(BAUDON in Deshayes, 1860), T. squamulosa (BAUDON
in Deshayes, 1860), T. putoni (BAUDON in Deshayces,
1860), T. ex gr. strialula SOWERBY, 1829, T pelrinze-
lensae n.sp. MOISESCU, T, bayani transylvanican. ssp.
MOISESCU, T. bayanin. ssp., T. n. sp. et T sp.

Description paléontologique

1. Tercbratulina tenuilineata (BAUDON in Deshayes,
1860)
(PL, figs. 1 a, b).

Terchratula tenuilineala BAUDON (Deshayes. 1860,
pl. LXXXVII, figs. 28-31).

Terebralulinag lenuilineata (BAUDON) (Cossmann,
1904,p. 249, pl. XX, figs. 25-26: Irifan, 1970, p.
109, fig. 3 texte).

Observations. Clest un spécimen de pelite taille de
T lenuilineata, de moins 6 mm en hauteur, semblable
& celui illustré par Deshayes (pl. LXXXVII, figs. 28—
31). La ressemblance concerne la taille, le contour des
deux valves, la [erme et la position du foramen.

Quant & la comissure frontale de la valve brachiale, elle
est légérement arrondie, et non aplatié comme ches
Cossmann (pl. XX, figs. 25-26) et Trifan (fig. 3,

texte).

2. Terebratuling squamulosa (BAUDON In Deshayes,
1860)
(P, figs. 2a, b).

Terebratule sqguamulosa BAUDON (Deshayes, 1860,
pl. LXXXVII, fig. 16-18).

Terebratulina squamulosa (BAUDON) (Cossmann,
1904, p. 349, pl. XX, figs. 22-24; Trifan, 1970, p.
108, fig. 2, texte).

Observations. Le spécimen gue nous avons trouvé
est mal conservé, sans ornementation. La taille est pe-
iite, avec moins de Bmm de hauteur, comparable aux
illustrations presentées par Deshayes et Cossmann; il
ressemble anssi aux les deux espéces de Koenen, Tere-
bratulinag rudis et T, fasciculata (1894), dont il différe
par le contour des valves.

3. Terebratulina putoni (BAUDON in Deshayes, 18G0)
(PL, figs. 3 a, b).

Terebratula puioni BAUDON (Deshayes, 1860, pl.
LXXXVI, figs. 16-21).

Observations. La valve brachiale de Terebratuling,
avec Dappareil apophysaire visible et avec une orne-
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mentation extérieure identique avec celle des formes
de 7. putond illustrées par Deshayes, nous 'avons at-
tribuée A cette espéce, qui est un peu plus arrondie.

4. Terebratuling ex gr. striactula (SOWERBY, 1829)
(PL, figs. 4 a, h).

Terebralula stratule SOWERBY (Oppenheim, 1901,
p. 258, pl. XV, figs. 15, 15 a).

Observations. Deux exemplaires de Terebratuling de
trés pelite taille nous les avons attribué au groupe de
Vespice T. siriatula, étant donné le contour des valves.

4. Tercbratulina petrinzelensae n.sp. MOISESCU

(PL, figs. 5 a b; 6 a, b).
Derivation nomines: selon le nom de la localité
d’origine.

Locus typicus: Petrinzel (région de Chyj).

Stratum typicum: les couches de Brebi.

Holotypus: PL., figs. 5 a, b, coll. LG.R., 18578,

Paratypus: PL, figs. 6 a, b, coll. LG.R., 18579.

Matériel d’étude: 2 spécimens.

Diagnose. Tormes biconvexes, de petite taille, a
contour ovale-allongé, a comissure frontale de la valve
brachiale rectibordée et celle pédonculaire légerement
sulquée. L’ornementation des valves est formée de
nombreuses stries radiaires el de rares bandes concen-
triques, laiblement visibles.

Dimensions (mm):

hauteur largeur angle apical
Holotype: 8 5 55°
Paratype: 11 7 57°

Description. Formes de petite taille, biconvexes, &
contour ovale-allongé. La valve brachiale présente le
bord frontal rectibordé et celui pédonculaire, faible-
ment sulqué. Le foramen, mésothyrdide, de forme
circulaire, est ouvert vers la pointe du crochet.
L’ornementation est formée de nombreuses stries radi-
aires (50 environs sur chaque valve) et de handes con-
centriques rares, plus fréquentes dans la zone [rontale.

6. Torebraluling bayani transylvanica n. ssp..
MOISESCU
(PL., figs. Ta,b;8a,b; 9a,b;10a,b;11a,b;12a,
b).

Derivatio nonmunis: du nom du Bassin de la Transyl-
vanie.

Locus typicus: Petrinzel (environs de Cluj).

Stratum typicum: les couches de Brebi.
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Holotypus: pl., figs. 7 a, b, coll.L.G.R., 18574,

Paratypus: pl., figs. 8 a, b, 9 a, b, 10 a, b, 11 a, b,
12 a, b, coll. I.G.R., 18575.

Mutériel d°étude: T exemplaires.

Diagnose: Formes biconvexes de taille petite et
moyenne, & contour ovale-souspentagonal, faiblement
bombées dans la région du crochet, aux valves cou-
vertes par de nombreuses stries radiaires.

Dimensions {(mm):

hauteur largeur angle apical
Holotype: 9.5 7.0 599
Paratypes: 12,0 9.0 G567
10,0 8,0 G20
100 80 as?
10,0 7.5 64"
10,0 8,0 65"
9,0 7.0 62"
Description.  Forimmes biconvexes de taille petite

et moyenne, a4 contour ovale-souspentagonal, faible-
ment bombées dans la zone du crochet. La comis-
sure frontale de la valve pédonculaire est sulquée. Le
crochet présente une pointe aigue; celul de la valve
brachiale est faiblement développé, avec une petite
pointe. Le foramen permésothyridide, circulaire, est
placé immeédiatement a coté de la pointe du crochet de
la valve brachiale. Les carénes latérales sonl courtes
et les plagues diltidiales (le symphytium) ne sont pas
observables. Les valves sont couvertes par des nom-
breuses (70-80 envirous) stries radiaires, sur chaque
valve, intersectées par de rares bandes concentriques.
Qbservations. Selon la forme des valves et
Pornementation, les spécimens decrits de Terebratulina
ressemblent & T. bayant OPENHEIM. Ils en différent par
la taille, qui ne dépasse pas 12 mm en hauteur (aux in-
dividus de 7. bayan: presentés par Openheim arrivant
Jusqu'a 15-16 mun). De 'antre coté, les formes de T.
bayani transylvanica n. ssp. présentent un crochet plus
aigu, el la comissure frontale de type sulqué. Finale-
ment, les stries radiaires des valves sont plus serrées
aux spécimens qui proviennent des marnes de Brebi.

7. Terebratuling bayani n. ssp.
(Pl figs. 13 a, b).

Description. Forme Dbiconvexe, de petite
taille, & contour ovale-souspentagonal, avec la valve
pédonculaire visiblement bombée au crochel. Le fora-
men permésothyridide. circulaire, situé tout prés du
crochet. Les valves sont couvertes par de nombreuses
stries radiaires et de rares bandes concentriques. Le
bard frontal de la valve pédonculaire est sulqué.
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Dimenstons (mm):

angle apical
fos

hauteur largeur
12 10

La différence de la forme
forme de la coquille, avec la moitié inférieure élargic
et avec le fossé frontal développé sur la wvalve
pédonculaire; le crochet est un peu plus aigu qu'a 7.
bayani et P'angle apical est plus petit (70-72° au lieu
de 80-85" &4 T. bayani).

8. Terebratulina n.sp.
(PL, figs. 14 a, b).

Observalions. Un exemplaire de térébratulide de
trés petite taille, mal conservé, au confour parti-
culier, nous 'avons attribué au genre Terchbrafuline.
. Il présente une inflexion en extérieur & la moitié
supérieure des valves, qui I'éloigne de Paspect général,
ovale des térébratulides. Les deux valves et le foramen
permésothyridide, montrent qu’il s’agit d'un nouvean
taxon de Terebratulina.

9. Terebratulina sp.
(P1., fig. 15).

Qbservalions. La valve pédonculaire faiblement con-
vexe; nous n'avons qu'un moulage, comparable au
genre.

Les térébratulides des couches de Brebi sont peu
nombreuses; elles sont accompagnées par des antho-
zoaires, vers, échinodermes, bryozoaires, mollusques,
crustacés, etc. La plus frequente est 1. bayant transyl-
venica n.spp.; on peul la considerer méme unc zone,
d’age priabonien (ou mérien), correspondant & la zone
de nannoplancton NP 21 (qui caractérise les couches
de Brebi) (Martini, Moisescu, 1974).

Il faut noter que les espéces: T.
squamulosa, T. puloniet T. ex gr. striatule sont citées

tenwilineata, T

de 'Eocene du Bassin de Paris et de la Loire inférieure,
tout comme de 'Eocéne supérieur de ['[talie de Nord.
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Planche

Figs. la, b — Terebratulina tenuillineata (BAUDON in Deshayes, 1860) (x 2.3).
Figs. 2 a, b — Tercbratulina sguamulose (BAUDON in Deshayes, 1860) {x 2,2).
Figs. 3 a, b — Terebratulina putoni (BAUDON in Deshayes, 1860) (x 2,3).
Figs. 4 a, b — Terchratuling ex. gr. streatule (SOWERBY, 1820) (x 2,3).

Figs. 5 a, by 6 a, b — Terebratula pefrinzelensoe n. sp MOISESCU (figs. 5 a, b-holotype, x 3; figs. 6 a,
b-paratype, (x 2,3).

Figs. 7T a, b; 8 a, b; 9a, b; 10 a, by 11 a, b; 12 a. b — Terebratulineg bayont lransylvanice n. ssp. MOIL-
SESCU (figs. T a, b- holotype, x 2,2; figs.8 a, b; 10 a, b-paratypes, x 2,2; figs. 9 a, b; 11 a, b; 12 a, b -
paratypes, x 2).

Figs. 13 a, b — Terebratulina bayani n. ssp. (x 2).
Figs. 14 a, b — Terebratulina n.sp. (x 2).

Fig. 15 — Terebratulina sp. (x 2).
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ON THE PRESENCE OF THE ICHNOGENUS RHIZOCORALLIUM
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& el j Abstract: The paper points out the presence of the ichnogenus Rhizocorallivm in the
:\Lh_:’ Kliwa Sandstone Formation froam the Omagu “rabotage” outlier (Marginal Folds Unit,

Vrancea Mountains). The presence of this biogenic sedimentary structure (trace fos-

sils) demonstrates the existence of some moments of intense activity of a population of

benthonic organisms (annelids?, crustaceans) on a semiconsolidated clastic substratum
under conditions of perfect acration of the floor of the sedimentary basin corresponding to
the infralittoral stage. The identification of the ichnogenus Rhizocorallium in the Kliwa
Sandstone Formation adds one more argument to the previous opinions (Preda, 1917,
CGrozescu, 1917; Macovel, 1958), according to which the sedimentation of this formation
took place in a shallow marine basin.

Introduction

The Oligocene i flysch facies from the East
Carpathians is macropaleontologically known by a rich
fossil [auna consisting of fishes, molluscs, msects as
well as plants (algae, vascular cryptograms). Pointed
out by Protescu (1927), the "worm traces” from the
dysodilic Oligocene have been recently identified in
the Upper Dysodile Shales (Alexandrescu and Brustur,
1987) and in the Vinetisu and. Podu Morii Formations
hosting the ichnocoenosis with Sabuleria (Alexan-
drescu, 198G, Alexandrescu & Brustur, 1984), con-
sidered an ichnostratigraphic marker (Alexandrescu et
al., 1993). The present note points out for Lthe first
time the presence of the ichnogenus Rhizecorallivm
within the Oligocene deposits of Vrancea, attempting
at the same time to decipher the paleoenvironmen-
tal significance of this interesting biogenic sedimentary
structure.

Summary Geological Data

The region in which the occurrence with Rhizoco-
raflium has been identified belongs to the Marginal
Folds Unit (Vrancea), situated in the spring zone of
the Susita Valley (Fig. 1 A). According to Dumitrescu

{19532, 1963), the following lithostratigraphic entities
appear in the region: Black Shale Formation {=Streiu
Beds), Valanginian-Albian in age, Tisaru and Lepsa
Formations (Upper Cretaceous}, Cagin, Piatra Us-
catd and Buciag Formations of Paleocene-Middle
Eocene age, the latter being lollowed by the Biseri-
cani and Lucicesti Formations (Upper Focene). The
Oligocene is represented by the bituminous facies de-
posits with Kliwa Sandstone, namely the bituminous
brown marls, Lower Dysodiles, Kliwa Sandstone and
Upper Dysodiles.

Structurally the Marginal Folds Unit in this sector
is characterized by castward overturned folds that be-
long, according to Dumitrescu (1963), to the internal
{=Gresu) digitation and to the external (=Covia) digi-
tation. Immediately northwards this unit is overthirust
by the Tarcdu Unil. It 1s worth mentioning that the
front part of the Marginal Folds Unit, between Tulnici
and Soveja, is complicated by the presence of the Mo-
ceanu and Omagu "rabotage™ outliers consisting only
of Oligocene deposits (Dumitrescu, 1952).

Location and Description of the
Rhizocorallinum Qccurrence

The Rhazocerallivm occurrence is sitnated in the
slope of the main road DN 2061 linking the Soveja and



Lepsa localities, ahout 350 m upstream the very acute
part of this road (Fig. 1 A). Lithologically the Rhbi-
zocoralliurm outcrop consists of a dense alternation of
brown-blackish, dysodilic, shaly clays and thin, Kliwa
type, siliceous sandstones. Five beds (ay, ag, b, ¢, d) of
thin (8-13 cm) sandstones containing Rhizecoralliuim
traces (Fig. 1 B} have been identified in a sequence
investigated within a stratigraphic thickness of about
18 m. It 1s to specily that the scanty observation data
do not allow an exact assignation of the ichnofossilif-
erous interval within the Oligocene deposits from the
Omagu "rabotage” outlier. We support the hypothesis
according to which this interval belongs to the Kliwa

T.BRUSTUR et al.

Sandstone Formation as the shaly-clayey series is in-
terbedded between strong Kliwa sandstone thick beds,
being devoid of sideritic calcareous concretions and in-
tercalations of tuffs and benthonic clays. lithological
elements characteristic of the Upper Dysodiles.

It is worth mentioning that in regions close to the
FBast Carpathians hizocorallivm was pointed out (iso-
lated examples) in the variegated schists (Paleocene-
Middle Focene) and the Magura Sandstone (Upper
Eocene-Oligocene) from Poland (Ksiazkiewies, 1977),
and in the Upper Cretaceous from the upper flysch
of the Viennese Forest {Papp, 1962).

Oragosloveni
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I - Location of the occurrence

I ig.
A - Simplified geological sketch (ace.

with fhizocorailivm in the
to Dumilrescu, 1452):
land slicling); 2, Lower Miocene: Grey Fonmation; 3, Harja Formation; -l

Viancea Maountains,
1. Quaternary (a, terricce; by,

, Oligocene: Up-

per Dysodile Shales; 5, Kliwa Sandstone Formation; 6, Lower menilites, brown bituminous

marls, Lower Dysodile Shales; 7, Upper Cretaceous-Upper Bocene:
Piatra Uscatd, Bisericani and Luciicesti Formations; 8, Middle Eocene:
Facies; 9, Senonian: Hangu Formation; 10, Lower Cretaceous:

{=Streiu Beds); 11, Fault;
ichnofossil site; 16, main road.

Tisaru, Lepsa, Casin,
Piepturi-Puica
Black Shales Formation

12, Diapir contact; 13, overthrust line; 14, anticlinal axis; 15,

B - Lithological column with position of the Rhizocorallium beds (a;-d): 1, alternation
of dysodilic clays and Kliwa type siliceous sandstones; 2, Kliwa Sandstone.
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Ichnotaxonomy.

Ichnogenus fRhizocorallium ZENKER, 1836
Type-ichnospecies: Rhizocorellium jenense ZENKER
Rhizocoralltum cf. irregulare MAYER
Fig. 2; Plates 1, II

Material. Numerous Rhizocorallium specimens
have been observed and photographed in the above-
described outerop.

Diagnosis. Horizontal, "U”-shaped, straight or sin-
uous, more rarcly plane-spiral burrow, with spreite
structure (Fiirsich, 1974).

Deseripiion. The five Kliwa type sandstone beds
preserving the Rhizocorallium traces lie within an in-
terval of about O m, the beds as, b, ¢ and d being
hosted within an interval reaching only 2 m in thick-
ness. Oun their surface, showing sometimes clear inter-
ference ripple marks, mostly straight or slightly curved
(PL. 1L, Figs. 3, 4), sometimes sinuous (Pl 1T, Figs.
5, 6) or even plane-spiral Rhezocorallwm specimens
can be noliced. The burrows range between 2-30 cm
in length and 1.5-2.5 c¢m in width. Fifty-seven, ap-
parently randomly disposed Rhizocorallium specimens
(Fig. 2 A) can be noticed over a surface of ca. 1 m?,
belonging to bed d (Pl 1). The measurement ol the
orientation azimuth of the mentioned specimens indi-
cates, however, the tendency of the burrows to group in
the south-western part of the circular diagram (Fig. 2
B). Most examined specimens show the presence of the
cylindrical tube with a diameter below 1 em, without
ornamentations, bordering the limb parallel to the bed
surface, varying in length (Fig. 2 C}. In only two cases
the limb shows the very characteristic spreite structure
(PL. 11, Figs. 1, 2).

Origin.  Like many biogenic sedimentary struc-
tures, Rhizocorallium has been subject to various in-
terpretations.  Thus, Zenker considered it a coral
(hence its name), then it was assigned to sponges,
and egpecially to some algae. After Nathorst estab-
lished the correct nature of this structure in 1881, in
the sense that it corresponds to the vital activity of
an animal organism, at present Rhezocorallium is re-
garded by most research workers as being produced by
some sedentary polychetae, annelids (Basan & Scol,
1979), crustaceans (Seilacher, 1967) or even nymphs
af ephemerids (Fiirsich & Mayr, 1981). Starting from
the fact that the ethological and ecological interpreta-
tion of the biogenic sedimentary structures is ol utmost
importance in solving the sedimentological, bathimet-
ric and paleoecological problems. Mirsich (1974) re-
vises the ichnogenus Rhizocorallivm, following his own
concept, according to which the significance of the he-
haviour of a biogenic structure depends on the morpho-
logical characters of the latter. Thus Fursich (1974)

assigns three ichnospecies to the wichnogenus Rhizoco-
rallium as follows: Rhizocorallium jenense, produced
by a flter-feeding organism, and K. irregulare and
R. wlinrense produced by deposit-feeding organisms.
Therefore the short, retrusive, ohlique or vertical forms
account for the mode of life of a filter-feeding organism
(K. jenense), while the long, sinnous, sometimes ram-
ified troncho- or plane-spiral forms reflect the mode of
life specific for the deposit-feeding organisms. It has
also been found that the ornamentation consisting of
fine striae, existing on the "U”-shaped tube on the
very well preserved fossil material, indicates that the
production of the Rhizocoralliwm type burrows could
be achieved only in an already little consolidated sub-
stratwm that increased the chance of preservation of
the thus created structure.

Discussions. In our opinion, the identification of the
ichnogenus Rhizocorellivm within the "Kliwa Sand-
stone Formation [rom the Omagu "rabotage™ out-
lier represents an important element in clarilying the
palecenvironmental conditions existing at this strati-
graphic level. Thus it is worth mentioning that:

a) the investigated lithological sequence contains five
moments corresponding to an intense activity of some
deposit-feeding benthonic organisms (Tannelids, Perus-
taceans) under conditions of perfect aeration of the
floor of the sedimentation basin;

b) the production and preservation of the fthizoco-
rallivm type structures suppose the existence of a sen-
consolidated clastic substratum, resistant to erosion,
under moderate energy conditions; '

¢) the sedimentation of the clastic material which
preserves these structures took place at small depth
in the infralittoral stage. The situation in Vrancea is
in accordance with the data provided by the classical
Rhizocorallium occurrences. Thus in the Upper Juras-
sic of Portugal (Firsich, 1981), England and Norway
(Firsich, 1974 a), and in the Pas de Calals region {Ager
& Wallace, 1970), Rhizocoralliwn wrregulare, {orming
colonies or associated with Thalassimoides suevices, is
characteristic of shallow water deposits. lu the Middle
Jurassic of England (Yorkshire) very long Rhizocoral-
tiwm specimens are quoted (Farrow, 1966), which are
devoid ol the spreite structure specilic for the shallow
waters. According to Farrow (1966), the density and
orientation of the Rhizecorallium specimens permitted
the separation of the littoral deposits {(high density,
parallel orientation) from the sublittoral ones (low den-
sity, random orientation). In the concrete situation of
Veancea, the relatively high density and the group-
ing tendeney of the fthezecorallivn specimens on hed
d (Fig. 2 B) may suggest the proximity of the shore
line. Alsa, in the Middle Jurassic of Greenland the ich-
nocoenosis with Rhizocorallium is characteristic of the
regressive stage of the Vardekloft Formation {Heinberg
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Fig. 2 - Graphic representation of the position (A), orientation {B) and wariation in length (C) of 57
Rhizocorallium specimens on the surface of bied d.

& Birkelund, 1984). The identification of the ichno- foration of these deposits in a shallow marine basin
genus Rhezocorallium in the Kliwa Sandstone Forma- (Preda, 1917; Grozescu, 1018). Macovei (1958, p. 415)
: P i , Rl 5 ~ T - q ¥ i 7 )
tion of Vrancea constitutes one more argument sup-  yges (e same context, taking into consideration the
porting the above-mentioned opinions concerning the presence of the fossil isopods  Proidothea haugi (RAC.
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& COSM.), of the coal lenses associated with amber as
well as of a contribution of colian sand. It is worth
noting that the presence of this hiogenic structure sup-
ports the opinion put forward by Grozescu (1918), ac-
cording to which the Kliwa Sandstone accumulated
"under water, near the shore”, which is proved by the
existence of glauconite. Considering the "wave traces
and the dysodile intercalations’ from the Kliwa Sand-
stone, Preda (1917) supports the formation of these
deposits "in the littoral or neritic region of the sea”
at a short distance from the shore”, being thus against

1

the opinibn expressed by Mrazee & Teisseyre, accord-
ing to which the Kliwa Sandstone would represent a
deposit of "littoral dunes™;

d) the presence of the ichnogenus Rhizocorallium in
the Kliwa Sandstone Formation undoubtedly indicates
the modification at certain moments of the euxinic geo-
chemical facies, probably as a result of the Savic move-
ments at the Oligocene/Miocene boundary;

e) finally, the identification of the ichnogenus Rhezo-

corallium enriches the inventory of the ichnofauna of

the East Carpathians Quter Flysel from Romania.

The perfect preservation and the
the Rhizocorallivin occurrence within the Zboina-Tina
Neagrd forest reservation as well as Lhe rarity ol such
an ocecurrence lend a special importance to this ichno-
fossil site, a reasan why we propose its inclusion in the
list of geological objectives that should be protected
by the law.
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Plate 1

Fig — Rhizocorallium cf. irrequlare MAYER
Bed d, with interference ripple-marks from the Rhizocerallium outerop (main road DN 205F). Photo T.
Brustur.
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Plate II

Fig. 1 — Rhizecorallium of. irregulare MAYER, with spreite structure.

Figs. 2, 3 — Rhizocorallium cf. rregulare MAYER. Straight and slightly curved specimens (scale as in FFigure

2
Figs. 4, & — Rhizocorallivm <[, drregulare MAYER, Sinuous specimens (bed ).
Fig. 6 — Rhizocorallium cf. irregulare MAYER. " Aberrant” specimen (scale as in Figure 4). Photo T, Brustur.
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LA FAUNE A GLYCYMERIS DES MARNES DE LINGURESTI
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Abstract: The Glycymeris Fauna from the Lingurestt Beds {the Frternal Flysch - East
Carpathians). Within the Linguresti marls from the Sucevita Valley zone, lonesi and
- Florea have pointed ont a fossilifercus site with Glycemeris fanna. This fauna was iden-
tified by the above mentioned authors only up to the genus-level. Subseguently it was
given to one of us (Moisescu) to identify it to the species level. Having at hands a rich

oy

BLACLIREST

comparison material, we have reached the conclusions that s a matter of a new Laxa
here presented as Glycimeris tonesit n. sp.. The Glycimeris tonesi wsp. type specimens
were found within an assemblage with taxa having no biostratigraphical significance. In
order to establish the biostratigraphical value of this species, we have used the nanno-
which pointed out the NP 21 Zone. Thus the age of Glycimeris
ionesit n.sp. is Lower Oligocene. The faunal assemblage from the Linguresti Beds [rom

plankton assemblage,

the above mentioned region is oligotypical. euhaline marine and lorms the Glycimeris
ionesti paleobiotop.

Le gisement fossilifere & faune de glycimérides,
I'objet de la présente note, a été découvert par lones
et Florea(1983), qui l'ont annoncé dans une étude
antérieure, a coté d’une série de considérations litho-

Stratum typicum: les marnes de Linguresti.
Hololypus: pl., figs. 1 a, b; Coll. LG.R.

Paralypus: pl., Ags. 2 a, b; 3-6; Coll. [.G.R.
Matériel d élude: 3 valves complétes, § valves -

o ] ratiora i sy v 2 i
et bio-stratigraphiques. complétes, 15 fragments de valves et 4 moulages.

Les spécimens de Glycimeris proviennent d'un dépot
de marnes sableuses,qui existe 4 la base dn Grés de
Ferestrau, du ruissean de Rusca, affluent gauche de la
vallée de la Sucevita (lonesi, Florea, 1983).

Lé¢tude des formes de Glycomeris indique ce que
nous présentons en ce qui suit:

Diagnose.  Formes de taille moyenne, & contour

arrondi-ovale, pourvues dune surface ligamentaire
élroite, mais haule, oruée de stries ligamentaires. Les
dents latérales sont en nombre d'environ 5-6 sur la
moitie de la valve, dont les antéricures plus courtes
que les postérieures. A Uextérieur, les valves sont cou-
vertes par des stries radiaires épaisses, surtout antours

Glycimeris (Glycimeris} {onesii n.sp. MOISESCU
(PL, figs. 1a, by 2a,b; 3-6).

Clycimeris sp. (IONESI, FLOREA, 1983, p. 33, pl. T,
figs. 1-7).

Derivatio nomanes: En honneur du professeur Liviu
lonesi, membre de "Académie Roumaine, stratigraphe
et paléontologue répulé.

Locus {ypicus: le ruisseau de Rusca, allluent gauche
de la vallée de la Sucevita (voir lonest, Florea, 1983,
pl. Th.

du crochet.

Deseription.  Formes de taille a con-
tour arrondi-ovale, pourvues d’une surface ligamen-

taire étroite et haute, ornée de stries ligamentaires

moyenne,

denses, séparées par des [ossettes. qui forient un angle
obtus au-dessous dun crochet. Celui-ci est trés reliéfé,
avec la polnte petite el laitblement aigue.

Les dents latérales (antérieures el postérieures). en
nombre d'environ 5-6 sur la moitié de-la valve, sont
bien développées, légerement hifides. pliées prés de leur



Fig. 1

IFig. - Schéma d'un exemplaive de Glyeimerts avee indica-
tion des parametres pris en considération pour déterminer les
différents rapports ulilisés dans le texte: 1, diamelre antéro-
postérieur (d.a.p.); 2, diamétre umbona-ventral (dawv.): 3, con-
vexité de la valve (e.): 4, longueur de Faire ligamentaive (La.l.);
5, hauteur de aire ligamentaire (h.al.); 8, longueur de la plus
grande dent antérieure (l.d.a.); 7, longueur de la plus grande
dent postérieure (L.d.p.); 8, angle que forine avec le plan hori-
zontal la plus grande dent antérieure; 8, angle que forme avec le
plan horizontal la plus grande dent postéricure; 10, strie liga-

mentaire,

zone médiane en un angle obtus (120% environ). en
formant un "V avec la pointe orientée vers le crachet.
Les exemplaires de cette espéce ne dépassent pas 6 cm
en hauteur, onl une coquille trés convexe, Lrés épaisse
et symétrique. A Pextérieur, les valves sont ornées de
stries radiaires reliéfées, plus denses dans la zone du
crochet,

Dimenstons: Holotype: diamelre antéro-postérieur
(da.p) (fig. 1, texte) =66 mm; diametre umbono-
ventral (d.u.v.) = 43 mm; convexité de la valve (c.)
=18 mm; longueur de laire ligamentaire (l.al) =16
mm; hauteur de aire igamentaire (hoal)) = 5,50 mum;
longueur de la plus grande dent antérieure (L.d.a) =4
mm;longueur de la plus grande dent postéricure (l.d.p.)
= 5 mm; angle d’inclinaisen de la plus grande dent
antérieure par rapport i Phorizontale = 8% environ;
angle d'iuclinaison de la plus grande dent poslérieure
par rapport a Ihorizontale = 47; valeur de Pangle de
la zone meédiane des dents antérieures et postérieures
= 115-120° environ; nombre des lignes sur l'aire lig-
amentaire = 4; indice des diamétres {i.d.), A savoir

V. MCQISESCU et al,

douv./dap. x 100 = 76; indice de la convexité {i.c.).
a savoir ¢./d.ap. x 100 = 3
ligamentaire (i.s.1), & savoir hsl /lal. x 100 = 34;
imdice du nombre de lignes sur la surface ligamen-
taire = nombre de lignes (4)/d.ap. x 1000 = TI;
indice de la longueur de la dent antérieure, a savoir
Ld.a./d.a.p. x 1000 = 71; indice da la longueur de
la dent postérienre, a savoir Ld.p./d.ap. x 1000 =
89: indice de l'angle d'inclimaison e la plus longue
dent antéricure, a savoir Pangle Jd'inelinaison/d.ap. x
1000; indice de l'angle d'inclinaison de la plus longue
dent postérieure, a savoir angle d'inclinaison/d.a.p. x

1000,

indice de la surface

Paratypes

P 1 (paratype 1): doap. = 38 mm {7} douwv. = 38
mm (7); ¢. = 15 mm ; Lal. = 12 mm (7); 1.d. = 100
(7); Le. = 39(7). P 2 {paratype 2): dap. = 45 mm
{(7); c. = 16 vun ; Lal = 20 mm (7); h.al =7 nun
(1. P 3 {paratype 3): ¢, = 15 mm ; Lal. = 18 mm
(?); hhal = 6 mm (7); Lda. =4 mum {7); Ldp. =

| (v
Jamm (7). P4 (paratype 4): duv, = 25 mm e =
Smm (7). P 5 (paratype 3} c.= 12 mm ¢ Lal. = 16
mun (7)) hdia. = 5 mm (7). PG (paratype 6): ¢ = 13
mm ; Lal. = 13 mum {7).

Observalions.
de  Glycimeris,
actuel.  Pour comparer les formes de Glyconeris
ionesii nsp.  on prend en compte les formes de
I'intervale Eacéne supérieur - Oligocéne inférieur. Les
formes de Glycomeris lowesti nsp. n'ont pas de ter-
mes comparatifs ni parmi les espoces de Glyconerts

On connait de nombreuses espéces
depuis 'Eocene inférieur Jusqu'en

éocenes inférieures ot movennes du bassin de Parils,
ni parmi celles éocenes supérieures (= priaboniennes)
latdorfiennes) du nord
de I'Allemagne. Done, on peut affirmer que Pespéce
déerite n'est pas de Tfacture”

el oligocenes nférieures (=
boréale.  Une espéce
de Glycimeris de type " sous-horéal” | rencontrée dans
les bassins : Mayence, sud-Limbourge hollandais, le
nord de Hongrie, & savoir Glycimeris obovatus
(LAM.) pourraiL constituer un ternie comparatil pour
Fespéee que nous avons déerite, st on parle de la taille
et de la forme des wvalves similaires: les différences
sont évidentes, quant a 'ornamentation, la forme et
le nomhre des dents latérales, tout comme 'absence
de Tangle obtus, que ces dents forment a leur par-
tie médiane. Nous considérons comme le eritére le
phis caractéristique | les dents latérales, la lorme, le
nomibre et leurs disposition. A ce point de vue, la
plus aucienne espéce de (Glycvners qui présente des
dents plides, a 'aspect de "V7 | est. Vespece Peclunculus
lunwlatus NYST du Latdorfien de UAllemagne de Nord
(sous-espéce de Glycimeris pilosus (LINNE) & Iavis de
Baldi).

Une espece de Glycymeris, qui est plus intéressante
du point de vue des affinités avee la forme que
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nous avons décrite, est Glycymeris latiradiatus obo-
valotdes BALDI, 1962, La ressemblance concerne les
dimensions et le contour des valves, le nombre el la
forme des dents latérales ef aussi angle de ces dents
avec la pointe orientée vers le haut. Tenant compte
des ressemblances avee Gllatiradiatus obovatloides de
PEgérien on peut encadrer cette espéce dans le groupe
Gllatiradietus s.0; 1l pourrait s’agic d'une espéce pri-

ahonienne de ce groupe qui se trouve a Porigine de

G.latiradiatus s.  sir.
espéces. En conséquence, nous pouvons aflirmer que
le groupe de Pespece Gllatirediotus fait son début des
I’'Eocene supérieur, a savoir du Priabonien, par I'espéce
G.ionesiy n.sp., en continuant son évolution dans
I'Egérien par la sous-espece (.latiradiatus obovatoides.
Pour la valeur biostratigraplique de l'espéce G.ionesii
n.sp., on doit prendre en compte le nannoplancton,
" trouvé ensemble avec cette mollusque.  L'étude de
nannoplancton réalisé par Melinte, indique la zone NP
21, done I'Oligocéne inféricur. Oun a trouvé: Lan-
ternitus minutus STRADNER, Diclyococcites bisectus
ROTH, Ericsonta subdisticha ROTH et HAY, Transverso-
pontis pulcher (DEFLANDRE) PERCH-NIELSEN, Cycli-
cargolithus floridanus (ROTH & HAY) BUKRY, Chias-
molithus camaruensis (DEFLANDRE) HAY, MOHLER &
WADE, Markalius inversus (DE‘FLANDRF}) BRAMLETTE
& MARTINI, Retliculofenestra placomorpha (KAMPT-
NER) STRADNER, R. wumbdlica (LEVIN) MARTINI
& RITZKOWSKI, R. hillae BUCKRY, Helicosphaera
salebrosa PERCH-NIELSEN, Sphenchithus moriformis
BRAMLETTE & WILKOXON, Zygrhablithus biugatus
(DEFLANDRE), Coronoecyclus nilescens (ICAMPTNER),
Helicosphaera euphratis HAY, Cyclicoccolithus formo-
sus KAMPTNER.

Il resulte que dans la dépression de Transylvanie
Péquivalent des dépots & Glycimeris fonesii n.sp. MOI-
SESCU se trouve au nivean des marnes & bryozoalres,

de I’Oligocéne, avee ses sous-

ol on a nmus en évidence toujours la Zone NP 21 (Mar-
tini & Moisescu, 1974). A coté de Glycimeris, les
dépots des schistes ardéziformes du bassin de la vallée
de la Sucevita, comportent des fragments de Cras-
sostrea ex gr. cyathula (LAM.), de Cardiumsp., de Cor-
bula sp. (7} et de Chlamys (Aequipecten) ex gr. biar-
ritzensis bellicostalus (WOOD), et aussi de Lres rares
spécimens de Pirenella sp. et de Stossichia sp.. 1l
s’agil done d’une faune oligotypique, marine euhaline
constituant le paléobiotope & Glycimeris.

Recerved: June 20, 1920
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Planche
Figs. 1 a, b — Glycimeris tonesii n.sp. MOISESCU - holotype (x 1).

Figs. 2 a, b; 3-6 — Glycimeris ionesii n.sp. MOISESCU - paratypes {x 1).
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BOEHLENSIPOLLIS HOHLI IN THE LOWER OLIGOCENE
BITUMINOUS FORMATION FROM TROTUSULUI VALLEY (EAST
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Abstract: In the lower part of the Bituminous Formation frem Trotusului Valley, be-
longing to the Tarciu Unit, rich palynological assemblages, represented by dinoflagel-

. lates, spores and pollen, have been recorded. Among them, Boehlensipollis hohli and
Wetzeliella (W.) gochtii are index species for the lower part of the Rupelian.

Introduction

It is well known that the Oligocene-Lower Miocene
Bituminous Formation is well developed 1u the East
Carpathians from our country. This formation gen-
erally does not contain fossils possible to be used as
stratigraphical markers.

Although some of the lithostratigraphical subunits
which constitute this formation contain remarkable
tanatocenoses, especially represented by fishes, bi-
valves, gastropods, crustacea etc. (partly studied in
the last century) satisfactory conclusions could not be
drawn for an accurate siratigraphical dating. Not even
the micropaleontological studies have led to the long-
expected results, as the microfaunas were poor and
irrelevant.

In order to achieve dating we appealed to other
groups of organisms, such as palynomorphs and/or
nannoplankton.

Due to this paper we hope to enrich the information
regarding the spores, pollen and dinoflagellates content
of the Bituminous Formation from Trotusului Valley
so as to contribute to the age determination of the
formation under discussion.

Brief geological data

The Bituminous Formation from the Trotugului Val-
ley basin consists of several lithostratigraphical entities
(Fig. 3) such as: the Linguresti Beds (syn. slate-
like schists) with or without sandstone interbeddings
(Fierastriu Sandstone); bituminous marls and lower

/

Mainesti

Comdn esti

Fig. 1 - Profile distribution analysed on structural units: 1,
Tarciu Unit; 2, Marginal Folds Unit; 3, Subcarpathian Unit;
4, Analysed profiles (I-11); 5, Nappes; 6, Digitation.

menilites; Lower Dysodile Shales (with Jaslo Lime-
stones in the lower part); Lower Kliwa Sandstone ete,
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All these beds are part of the two major structural
units, namely the Tarcdu Unit and the Marginal Folds
Unit (or Vrancea Unit) from the Romanian East
Carpathians (Fig. 1). The Bituminous Formation is
very well developed in the middle and external parts
within the Tarciu Unit.

Due to the superposition of the beds, the Bitumi-
nous Formation was assignable to the Oligocene. It
overlies the Upper Eocene formations (Plopu and Bis-
ericani Beds) and underlies the Lower Miocene forma-
tions.

Palynological data

The palynological material is coming {rom some sec-
tions in the Tarciu Unit (Fig. 1) from Linguresti Beds,
Lower Dysodile Shales and lower part of the Kliwa
Sandstone.

The following sections have been sampled:

- the Lucdcicaia Brook (1) section, located NW
of Moinestl locality, from the Lower Dysodile Shales
(samples 3272/2, 3,4 and 5) and from the Lower Kliwa
Sandstone (sample no. 3272/1)%;

= the Plopu Brook (II) section, left tributary of

Trotugulul Valley:  from Linguresti beds (samples
3281/1-10 and from the Lower Dysodile Shales (sam-
ples 3281/14-19),

The exanuned palynological material can be found
in the auther’s collection,

Previous palynological researches

The Bituminous Formation from the East Carpathi-
ans has become the object of these studies since 1960,
The first palynological data on this formation were
published by Costea and Baltes (1962). Baltes (1969)
mentions that some dinoflagellate species might be
characteristic of the Oligocene formations from Ro-
mania, such as: Deflandrea phosphoritica, Welzelielln
rotundata, Talassysphora delicala ele.  The palvne-
logical studies of the Bituminous Formation in the
Bast Carpathians have been subsequently continued
by Olaru (1978, 1987, 1989, ete.). His results regard-
ing the formations from Bistriga and Trotusului valleys
have been synthesized in his master’s degree (Olaru,
1978). Some of the main conclusions regarding the Bi-
tuminous Formation are: (1) the microfiora from the
lower part of this fermation is a continuation of that
from subjacent Upper Eocenc formations; (2) in the
upper part of the Bituminous Formation a warm sub-
tropical climate bloom is observable, compared to are-
totertiary elements occurring in subjacent formations;
(3) in the lower part of the formation a poor microflora

'The sample number {3272/1, 4, ete.) represents the number
of the observation point. The sampling sites are supplied in the
synthetic stratigraphic column from the table (P 1).

A TONESCU, Gr. ALEXANDRESCU

Fig. 2 -

Geographical dissemination of the Boeklensipollis
genus in Ewrope (A, Romania within Burope):
(UK);
Marsilia Basin; 2 d, Paris Basin); 3, Switzerland; 4, Belgiunm;
5, Fast Germany; 6, West Poland; 7, Czechoslowakia: 8, Ro-
mania (8 a, Trasylvanian Basin, & b, Bast Carpathians).

1, England
2, France (2 a, Aquitania Basin; 2 b, Limagne; 2 ¢,
' 1 } B

can he distinguished, being partly similar with the one
from the lower part of the formation, represented by
arctotertiary and subtropical elements, constituting a
transition to more recent Miocene formations.

Antonescu (in Alexandrescu et al., 1978) studied the
deposits from the lower part ol the Bituminous For-
mation (Linguregti Beds, bituminous marls and lower
menilites, Lower Dysodile Shales) from Moldova Valley
and assigned them to the Rupelian,

Tautu (i Micu et al, 1981) points out both a
coniferous association (Picea, Pinus, Cedrus) in the
lower part of the Bituminous Formation, from Valea
Tazlaului (Marginal Folds Unit), without illustrating
it, and Myrica spp. as new occurrence compared to
those from the Upper Eocene.

The presence of Bachlensipollis hohli was wmentioned
in Lower Oligocene formations from the Transylvanian
Basin (in the Curtuiug Formation), together with other
palynomorphs of the same age (Petrescu et al., 1080,
Fig. 2).

Palynological associations and their
stratigraphical significance

As a result of the palynological analysis of the sain-
ples fraom the lower part of the Bituminous Forma-
tion a rich miecrofioral assemblage consisting of di-
noflagellates, spores and pollen has been recorded in
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the Trotusului Valley basin. 'The assemblage con-
sists of the following families: Deflandraceae, Tha-
lassyphoraceae, Schizeaceae, Cupresaceae, Tax-
odiaceae, Betulaceae, Eleagnaceac, Erigaceae,
Myricaceae.

We pald special attention to the presence of the
Bochlensipollis and Welzeliella genera from the bio-
stratigraphical point of view, because of their re-
stricted range, characteristic of the Lower Oligocene.

The Linguregti Beds, are located in the lower part
of the Bituminous Formation and contain a palynolog-
ical assemhlage which can he divided in two parts: a
poor lower one and a rich upper one (figure). The di-
noflagellates are represented by: Cordosphaeridium sp.
Deflandrea phosphoritica, Deflandrea sp.  Goenyaunla-
cacysta sp., Microtylthodiscus, Tylthodiscus, c[. Ph-
tanoperdinium, Palaecystodinium golzowense, Pleros-
permopsis sp., Welzelella (R.) draco, Welzeliella (W.)
symmetrica, Welzeliella sp. ete. Among these Deflan-
drea phasphoritica, Microtytthodiscus and Tythodiscus
are more frequent (Pl 1)

The sporo-pollinic  spectrum  consists  oft  Leio-
trileles adriennis pseudomarimus, Punclalisporiles sp.
Trilites multivallatus, Cicalricosisporites sp.  Pityo-
sporites microalatus, P, aletus,  Inaperturopollen-
ites hiatus, Sequoiapollenites pelyformosus, Mono-
calpopollenites sp., Tricolpopollenites sp., Triairi-
opollentles sp., 1. engelhardtioides, T. myricoides,
Intratriperopolleniles liliordes, Polyperopollentes sp.
Polyvestibulopolleniles verus, Tricolporopolleniles sp.,
T. psendacingulum, Bochlensipollis hohti, cf. Bochlen-
sipollis sp. and Tetracelporopollenites sp. According
to the figure the frequency of the species ranges from
rare to abundant.

The Lower Dysodile Shales have furnished two as-
sociations, namely a poor lower one and a very rich
upper The upper association partly consists
of dinoflagellates, spores and pollen from previous
deposits which continue with special frequencies, to
which are added Cleistophaeridium sp., Gonyaulacysta
(7), Welzelielln (W.) gochtii, W. (W.) of.
W. (W.) symmetrica, W. [W.) ¢f  symmelricn,

Teroisports sp., Lewmgatisporites heardly, Verrucingu-

one.

gochiii,

latisporiles sp.. Sublriporopollendtes sp., Polyporopol-
lenites carpinoides, P stelalus, P.owdulosus, Porocol-
poropoellenites sp. and Ericipues ericius,

As in the previous case, the frequency of the gene-
ra ls in this case variable, the spores occur only spo-
radically. The following specimens are maore frequent:
Welzelliella sp.. Pilyosporiles alutus, P. microalatus,
Subtreporopollenites sp., Triatriopollenides sp.  Spec-
imens like Weizelielle (Rhombodinium) draco, Wei-
zeliella (W.) cf. symmetrica, Monocolpopolleniles sp.,
Triatriopollenttes engelhardtioides, FPolyporopolleniles
sp. have a moderated frequency. Deflandrea phospho-

ritica, Microtylihodiscus, Tylthodiscus, Inaperturopol-
lenites hiatus and Trecolporopollenites sp. arc highly
abundant.

In the upper part of the Linguresti Beds the
Normapolles-type elements have a low frequency,
whereas in the npper part of the Lower Dysodile Shales
their frequency is moderated, probably reworked from
Eocene formations. The Tricuspidatus genus is also
assumed to be reworked from preexisting formations
and has been recorded in the Lower Dysodile Shales.

Wetzeliella (Wetzeliella) gochtin is one of the strati-
graphically valuable species at this level (upper part of
the Lower Dysodile Shales). This species has a short
range, it suddenly appears and disappears in the Late
Lower Oligocene (Cavalier ot Pomerol, 1983). Costa
and Downie (1976) describe it from the Rupel Clays
{Middle Oligocene, Belgium) and point out that We-
lzeliella (W.) gechtii indicates a biozone in the Lower
Oligocene, n the upper part of the Hamstead Torma-
tion, The lower boundary of this zone is defined by
the first occurrence of the species.

The deposits including  Wetzelielle (W.) gochtii
{Lower Dysodile Shales) are therefore assignable to the
Lower Oligocene. At this level Welzeliella (W.) gochtid
assoclales with other species of that genus, namely
Wetzeliella (R.) draco and Wetzeliella (W.) symme-
trica.

The Lower Nliwa Sandstone. The Lower part of
this Iithological entity of the Bituminous Formation
furnished a microfloral association which is vich in di-
noflagellates and poor in spores and pollen. Except
for Phthaneperidinium sp.. Cordoespeeridium sp. and
Palacoystodinium golzovwenses all the other dinoflagel-
lates are a continuation from previous lithostratigraph-
ical entities (Linguresti Beds, Lower Dysodile Shales)
or even [tom the Focene deposits.

The spores and pollen have a lower representa-
tion. Levi-
gatosporites sp., Pityospordes elatus, P. omecroalalus,

The following taxa can be mentioned:
Inaperturopollenites hiatus, Tricolporopelleniles sp.,
Maonocelpopollenites sp., Sublriporapellenites sp., and
Triatriopollenites engelhardtiondes (Pl 1),

At this stratigraphical level reworked microfloral el-
ements have not been recorded.

The genus Lyllhodiscus has o maximum frequency
i the Lower Kliwa Sandstone whereas the species
Welzelielln (W.) gochtii is accompanied by the same
species as 11 the previeus lithostratigraphical units
namely Wetzeliello (R.) draco, Welzelielln (W.) sym-
melrica, Wetzeliella sp.

Paleogeographical assignment and
stratigraphical value of Bochlensipollis and

Welzeliella (W) gochin

Boehlensipollis hohli has been deseribed by Krutzsch
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Fig. 3 - Bynthetic stratigraphic celumn of the Bituwiminous
Formation from Trotugului Valley, indicating the levels with
Bochlensipollis hohli (x) and Weitzcliclia (1V.) gochtiv.

(1962) from the Oligocene marine formation in the
Bohlen Quarry. near Leipzig (Fig. 2). It has been
subsequently recorded in other places too. Sittler et
al. (1975) underline that the stratigraphical range
of Boehlensipollis hohli is characteristic of the entire
Lower Oligocene (Stampian).

According to Gorin (1975) this form 1s largely re-
presented, being an excelent biomarker in Europe. In
their opinions (Gorin, 1970 1975; Sittler et al., 1975)
Boehlensipollis hohli disappears in the basal part of the
Upper Oligocene.

In accordance with authors 1t is
proved that the range of the Boehlensipollis hohli is
very restricted, as it appears during the Sanoisian and
disappears in the Upper Stampian.

In the western part of Poland the Boehlensipaol-
lis genus is mentioned by Ziembinska (1974) in the
Czempin Beds and by Stuchlik (1964} in the deposits
from horehole I1 Rypin (basis of the Chattian).

In Czechoslowakia, Petracakova and Snopkova
(1983) recorded Boehlensipollis hohli from the Lower
Oligocene (Rupelian) sediments fram the Orawska Ver-
chovina Zone.

the mentioned

A TONESCU, Gr. ALEXANDRESCU

The Boehlensipollis genus has been recorded in the
Transylvanian Basin (Fig. 2) in clayey-bituminous
schists in the [leanda Beds (Lower Oligocene) (Ionescu
in Rusu et al., 1993) whereas the Beehlensipollis hohli
species occurs in the Curtuiug Beds (Lower Oligocene),
associated with palynomorphs of the same age (Pe-
trescu el al., 1989).

It has been established that Wetzeliella (W.) gochie
has also a restricted range. 'The first and last occur-
rences arc in the Lower Oligocene (Costa and Downie,
1976). It has been selected as an index fossil {Wet-
zeliella (W.) gochtii Biozone) which occurs in the up-
per part of the Hamstead Clays.

Remarks on the palynomorphs from the
investigated deposits

Boehlensipolls hohli and Welzeliella (W.) gochiu
fromn the microfloral asserblage iu the lower part of the
Bituminous Formation are stratigraphically the most
significant.  Beehlensipollis hohli has been recorded
with a high frequency (26 samples) in the upper part of
the Linguregti Beds, and amounts to 1.9 % comparad
Lo the other palynomorphs (Fig. 3). among which
spores represent 2.1 %, whereas the pollen amounts
to 29.5 % {of which 27 % represent coniferous trees
and Tricolporopollenites sp.).

The spores and pollen which accompany Beehlen-
stpollis hokli in the Bituminous Formation from
Trotugului Valley indicate similarities with the asso-
ciation mentioned by Sittler ot al.  {1975) i the
Caseneuve Marls, fish shischts, ete.

It is to mention that in the samples from the lower
part of the Bitwmiinous Formation, rich dinoflageliate
associations have heen recorded. As a result, in the
upper part of the Linguresti Beds, Deflandren phos-
phoritica amounts to 6.9 %, Thytthodiscus to 6.9 %
and Microtytthodiscus to 3.8 %. According to our in-
formation, the last two genera have two maximums:
the first one is recorded in the upper part of the Lin-
gurestl Beds {(in the basal part of the Bitununous For-
mation), whereas the latter one is located in the lower
part of the Kliwa Sandstone. Bolh genera constitute
impaortant paleoecological elements indicating the ac-
cumulation of the deposits in the littoral zone,

According to Sittler et al. (1973) Boehlensipolits
hiohli has no preferential depositional environment, oc-
curring in lacustrine, lagoonal or marine formation
types. This taxon might be chavacteristic of a warm
to temperate climate (Schuler and Sittler, 1976).

In the microfloral associations {rom the lower part
of the Bituminous Formation from Trotugulul Val-
ley. namely the Linguresti Beds, the species Phihe-
noperidinuom ameenum has not been located as it is
stratigraphically restricted within the Lower Oligocene
{Cavalier et Pomerol, 1983).



BOEHLENSIPOLLIS HOHLI IN THE LOWER QLIGOCENE BITUMINQUS FORMATION 71

in the Linguregti Beds the percentage of the di-
noflagellates amounts to 18.8 %, compared to the
spores and pollen. The gencra Cordosphaeridium, Ph-
thanoperiduaum and Palecocystodinium have also been
recorded in the lower part of the Kliwa Sandstone.

Conclusions

In the lower part of the Bituminous Fermation from
Trotusului Valley (Tarciu Unit) three levels containing
Boehlensipollis hohli have been pointed out. The lirst
one is located in the upper part of the Linguresti Beds,
the sccond and the third one are recorded in the middle
and upper parts of the Lower Dysodile Shales, respec-
tively (sce figure and stratigraphical columm, Fig. 3).
The levels with Doehlensipellis hohli are rich both in
dinoflagellates and in spores and pollen. The percent-
age of Boehlensipellis hohli amounts to 1.9 % compared
to other palynomorphs.

The species Boehlensipollis hohli is recorded both in
the western part of Europe (France, Switzerland, Ger-
many, Belgium) and in Central and Eastern Europe
(Czechoslowakia, Poland and Romania) (Fig. 2).

As regards the dinoflagellates, namely Wetzeliella
(W.) gochtit they have been recorded in three levels:
the first one in the Lower Dysodile Shales, overlying
the Jaslo Limestones, the second one in the upper part
of the Lower Dysodile Shales and the third one in the
lower part of the Lower Kliwa Sandstone.

Based on the Bochlensipollis hohli and Wetzclielle

(W.) gochlii specics which have a restricted strati-
graphical range within the Lower Oligocene, the lower
part of the Bituminous Formation from Trotusului Val-
ley can be assigned to the Lower Oligocene (Stampian-
Rupelian).

The microfaunal associations in the Bituminous For-
mation from Trotusului Valley lead us to the conclu-
sions thal the land bordering the sedimentation basin
was covered by a vegetation represented by Taxodi-
aceae, Myricaceae, Cupresaceae, Eleagnaceae,
elc,

The genera Tytthodiscus and Microlylihodiscus indi-
cate a tropical and wel subtropical climate which made
possible the blooming of an abundant vegetation, sup-
plying the vegetal organic material which generated
the bitumens impregunating the rocks (the dysodile and
pseudodysodile shales respectively from the East Ro-
manian Carpathians).
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