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Abstract: The mollusks from the Paleacene formations of Tarcau and Virancea Nappes (East Carpathians). The
mollusks found in the Eocene and Oligocene formations of Tarcau and Vrancea Nappes are listed and described.
By systematization, there are bivalves (the most numerous), gastropods, pteropods (one species) and nautiloids
(one species). Also, the biostratigraphic meaning is approached.
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The scarcity and chance of mollusks to be found in
the Paleocene Carpathian flysch deposits is an explanation
of their very few studies on them. They were first found in
alluvial boulders of some river channel deposits (Halog,
Rotirie, Lepsa Rivers, etc.) and it is supposed that their source
area is in menilitic rocks (Matyasovsky, 1887; Bock, 1898 in
Dumitrescu, 1954 p. 235; Joju, 1954) or in Sarmatian deposits
(Botez, 1915; Macovei, Atanasiu, 1923), Other papers are
concerned with in situ fossils in bituminous marls (Atanasiu,
1943; Dumitrescu, 1954), Lucacesti Sandstone (Stoica, 1944;
Grigorag, 1955) and Kliwa Sandstone (Bogatu, 1982).

Excepting these few mentions, there are some
determined genera (Cosmovici, 1913; Preda, 1917; Filipescu,
1934; lonesi, Florea, 1982) or species including the
biostratigraphic meanings (Athanasiu, 1899; Pauca,
Cosmovici, 1953; Popescu et al,, 1960 in Dumitrescu et al.,
1970; Cosmovici, 1966; lonesi, lonesi, 1966; onesi, 1971;
Ciobanu, 1977; Moisescu et al., 1996; lonesi el al., 1996).

The stratigraphical range of fossil mollusks begins
from the lower part of the Tazldu Formation (Ypresian) and
ends in the Podu Morii Formation (Lower Miocene); the last
one age was deduced on a nannoplankton basis. They are
common to both Tarciu Nappe deposits and Vrancea Nappe
deposits.

By a systematic point of view the most commonly
found fossil mollusks are bivalves (the most common)
gustropods, pteropods and nautiloids. In this paper, the best
known fossil mollusks will be presented in a stratigraphical
order, beginning from the Eocene age up to the Oligocene
age.

Eocene

The fossil mollusks from Eocene deposits are
mentioned in two situations; the first one with a well known
+ otigin (from the geographic, litostratigraphic and structural-
geological points of view) and the second one with a less
precise location.

The Tazliu Formation - Ypresian
(Ionesi, 1971, p. 78)

Inthe lower part of the Thzldu Formation (80 m above
the boundary with the Straja Formation) which is exposed on
the left side of the Moldova River cutting the eastern member
ofthe Molid syncline (Tarciu Nappe) at the village of Frasin,
4 mollusc assemblage was found (Ionesi, 1971; p. 78).

The fossils were found in 4 muddy sandstone bed
(80 cm thick), together with large foraminifers, The mollusk
assemblage contained only bivalves, such as: Variamussium
captiosum Karob., Glycimeris aff. jacquoti nobilis (Glimbel),
Lucina saxorum Lamck,, Corbula cf, leonina Oppenh.,
Corbula (Bicorbula) gallicula Desh., Nuculana cf. perovalis
Koenen, Ostrea (Cubitostrea) ex. gr. plicata Solander,
Chlamys sp., Libitina sp., Cuspidaria sp., Venus sp., Cardium
sp. (lonesi, 1971; p. 78, Pl. XX-XXI). The shells are small
and preserved as impressions and moulds somelimes with
shell hash. The commonest fossil is Fariamussium captiosum.
Concerning the biostratigraphic meaning, these fossils prove
the Eocene age of the deposits. Korobkov (1954) defined in
Caucasus a biochronozone of Middle Eocene age with
Variamussium captiosum.

In our case the age was established based on large
nummulites (Nummulites burdigalensis, Nummulites
aquitanicus, Nummulites partschi, etc), planktonic
foraminifers (P8 with Morozovella aragonensis) und
calcareous nannoplankton (the upper part of NP12 with
Tribrachiatus orthostylus). Both bivalves and large
foraminifers prove a warm shallow water environment (20°C)
with normal salinity.

The Tarciu Sandstone Formation - Middle Eoeene
(Filipescu, 1934)

In 1934 Filipescu mentioned a few bivalve and
gastropod genera (Ostrea, Cardium, Pecten, Cerithium,
Turitella). They were found in the drainage basin of the
Virbilaului Valley at Cosminele, Podul Ursului and Valea
Pietrosul, namely in Tarciu Sandstones from the Homordciu
anticline. Patruf (1955) confirmed the above mentioned
fossils,

The fossils seem to be located in the upper part of
the Tarcdu Sandstone Formation (below the boundary with
the Plopu Formation) and is of Middle Eocene age. Note that
here the Tarcau Lithofacies is not developed in its typical
features. The above mentioned mollusks are the only ones
known in the Tarcau Sandstone Formation.

The Sasca River - Bartonian
(Athanasiu, 1898)

The position of the fossil assemblage described by
Athanasiu (1898) is not located, The author wrote that at
Sasca (Rigea) River headwater, 4 km south-west of Piiseni,
he found many fossils, mainly nummulites, brachiopods and
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bivalves, in white quartzarenites. The fossil determination
was made in Vienna and the author was supervised by Th.
Fuchs. After that time there were no other mentions of fossils
in the Sasca Creek drainage basin,

Such bivalves were mentioned as: Anomya
tenuistriata Desh., Chlamys multistriatus (Desh.), Chlamys
plebejus (Lamk.), Chlamys moldavicus (Athanasiu),
Lentipecten cf. corneus (Sow.), Pecten reconditus Solander,
Pecten subimbricatus Miinst., Pecten of. deikei Mayer, Pecten
halaénsis Frauschner, Gryphaea brongniarti Bronn,,
Gryphaea of. mayeri Frauschner, Gryphaea n. f. (no name
specified), Crassostrea flabetulla (Lam.). All of them were
described but only the new species were figured (Chlamys
moldavicus and Gryphaean. f.).

Also, Athanasiu noted that some of these species
were also described in the Transylvanian Depression and at
Porcesti (Turnu Rogu) either in Middle Eocene deposits or
in Middle Eocene-Lower Oligocene deposits. In order to
establish the age the nummulite assemblage was also used
as made of: Nummaulites perforatus obesa Leym. (= N. obesus
d’Arch.), N. lucasana Detr. (= N. perforatus Montf.), N.
curvispira Menegh. (= N. gizehensis Forsk.). Both bivalves
and nummulites prove the Bartonian age. From a stratigraphic
point of view, N. perforatus (even if it is or not in association
with N, striatus, N. millecaput and N. uranensis) is common
in the Tarcéiu and Vrancea Nappes, namely in the Doamna
Limestone, the Viteu Sandstone and also in synchronous
deposits of the Tazldu and Tarcéu Lithofacies.

The Bisericani Formation - Priabonian
(Tonesi et al., 1996)

The mollusks from the Bisericani Formation were
identified on the Larga River (right side tributary of the
Hurmor River), in a biosparit large clastic block included in
mudstones, in the upper part of the Bisericani Formation (100
m below the boundary with the Ferdstriu Sandstone)
outcropping on the eastern member of the Larga Syncline
(Tarciiu Nappe). The biosparit matrix is similar to that of the
Bisericani deposits. The determined fossils are listed in Table
1.

Concerning the biostratigraphic meaning of this
assemblage, most fossils are from Upper Eocene deposits.
The two exceptions are Plicatula ex. gr. cossmanni Bourry
which is of Lower Eocene age and Venus (Ventricoloidea)
rhombicus Cossm. from Lower Oligocene deposits. 1t is
possible that the first one evolved up to Upper Eocene and
the second one first appeared in the Upper Eocene time.

To prove this age, the calcareous nannoplankton from
biosparit boulders and mudstones was also studied and dated.
The assemblage is made up of Discoaster barbadiensis,
Sphenolithus predistentus, S. pseudoradians, Reti culofenestra
umbilica, Cribrocentrum reticulatum, Istmolithus recurvus,
Lanternites minutus etc, which belong to biozone NP19.
The mollusks of the biosparit block developed in a neritic
envitonment from where they were transported to a deeper
environment by turbiditic currents.

The Lucicesti Sandstones and Globigerina Marls - Upper
Priabonian

The first paper mentioning fossils (a few broken

shells of Cardiaceae) from Lucicesti Sandstones outcropping
in the Strugilor River valley is by Stoica (1944). The same
broken shells, but located near the town of TArgu Ocna, are
mentioned in Grigorag’s paper (1955). The presence of broken
shells in the Moldova Drainage Basin, namely in some
outcrops on the Larga, Morii and Mirului Rivers and on the
left side of the Moldova River the Cotului River, is noted by
Tonesi (1971, pp. 102 and 145), The same author alsonoted a
Chlamys mould in the Humor Halfwindow Vrancea Nappe,
on the eastern member of the Varvata Syncline. This mould
seems to be similar to Chlamys biarritzensis subtripartitug
d’Archiac, described in the Upper Eocene of the Ukraine by
Korobkov (1954).

The Ferestriiu Sandstone and Linguregti Marls -
Uppermost Priabonian

A rich and varied assemblage of fossils was identified
in the Feristriiu Sandstone in two outcrops in the Larga and
Rusca Rivers.

1) The Larga River assemblage (lonesi, lonesi, 1966)

This assemblage is located on the eastern limb of the
Larga Syncline (Tarciiu Nappe). The fossils were found in a3
m thick bed of quartzarenites underlain by Globigerina Marls
interlayered with 25 om thick of Lucicesti Sandstone and
bentonite layers. First the 3 m thick bed was considered as
Lucéicesti Sandstone (Ionesi, Ionesi, 1966; lonesi, 1971, pp. 101-
103) but now its higher stratigraphic position is established
(Tonesi, 1989).

The mollusk fauna was found in the upper part of
the above mentioned quartzarenite bed with green schist
pebbles inside. 37 taxa were determined, of which 35 are
bivalves and 2 are gastropods, as follows: Meretrix
(Cardiopsis) incrassata (Sow.), M. hungarica Hantk, M. cf.
elliptica Traub, Venus subeveresti d'Arch. et Haime, Venus
subcyrenoides A’ Arch, et Haime, Pitar (Callistra) laevigata
Lamck., Cypricardia vicaryia d’Arch. et Haime, Cyprina
subathooensis e A’ Arch. et Haime, Cyprina subathooensis d
d’Arch, et Haime, Lucina pseudoargus b d’ Arch, et Haime,
L. cf. pendjabensis d’Arch. et Haime, Corbis aff. elliptica
d'Arch. et Haime, Cardita of. dufrenoyi d’ Arch., Cardita sp.,
Limopsis (Pectunculina) cf. recisus Defr.,, Trinacria sp.,
Cyrena crassaDesh., Anomia of. tenuistriata Desh., Nuculana
perovalis Koenen, N. cf. lezginica Korob., Nuculana sp.,
Corbula of. gallica Lamck, C. cf. leonina Oppenh., C.
pixidicula Desh., Thracia cf. woodi Mayer Egmar, Divaricella
(Lucinella) pulchella Agas., Erycina cf. longidentata Desh,,
Ostrea (Cubitostrea) flabellula Lamck., Donax (Paradonax)
saccyi Cossm., Tellina sp., Mytillus sp. 1, Mytillus sp. 2,
Cardium sp., Chlamys sp., Chlamys sp. 1, Chlamys sp. 2,
Acmaea cf. simplex Dick., Cerithium sp. This fauna is
described and figured in 5 plates.

Most bivalves are small or middle-sized and are
preserved as moulds. The most numerous taxa are of the
Venus, Ostrea, Cypricardia and Corbula.
Biostratigraphically, some of the taxa are mentioned as Middle
and Upper Eocene (4nomia tenuistriata, Corbula gallica,
Meretrix hungarica, Pitar (Callistra) laevigata, Divaricella
(Lucinella) pulchella, Thracia woodi) or only as Upper
Eocene (Cyprina subathooensis e, Cyrena crassa, Nuculand
lezginica). Meretrix incrassata, Corbula pixidicula, Nuculand
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Pg, | Pg," | Pg,” | Pgs' | Pg,

Arcoperna tenera Desh.

Cardita astieni d'Orb.

Chlamys biarritzensis bellicostatus (Wood)
Crassostrea cyathula (Lamck.)

Venus (Ventricoloidea) rhombicus Cossm.
Plicatula ex. gr. cassmanni Bourry
Avicufarium ex. gr. aviculare (Lamck)
Goniocardium ex. gr. dubaleni Vasseur
Vepricardium ex. gr. hausmanni (Philippi)
Venericardia ex. gr. hortensis de Regny

Musculus ex. gr. dilatatus Desh.
Fragum ex. gr. reniforme (Koenen)
Pholadomya ex. gr. puschi virgula Michelotti
Ctenoides ex. gr. eximia (Giebel)
Avicularium sp.

Crenella sp.

Corbula sp.

Arca sp.

Cardium sp.

Marcia (Similivenus) sp.
Diplodonta sp.

Teredo sp.

Dentalium sp.

Garn (Psammoica) ex. gr. brevisinuatus Cossm.

=

>

b3 X X X X
x

X X X X X X X

Table 1. The fossil mollusks determined from the Bisericani Formation

perovalis, Ostrea (Cubitostrea) flabellula, Corbula leonina
range from the Middle and Upper Eocene to the Oligocene.
Corbula leonina is mentioned in the Upper Eocene (Gogolov
Strata) of Polish Carpathians. Other three species are found
in Prinbonian Stratotype at Priabonian (Piccoli, Massari
Degasperi, 1968) namely Meretrix hungarica, Anomia
tenuistriata, Corbula gallica,

Seven of above mentioned taxa are also found in the
"Transylvanian Depression, as follows: Anomia tenuistriata,
Corbula gallica, Cyprina subathovensis and Meretrix
incrassata in Middle and Upper Eocene deposits; Corbula
pixidicula, Ostrea flabellula in Upper Eocene and Lower
Oligucene deposits and Nuculana perovalis in Oligocene
deposits (in the Ukraine and the Caucasus it is also found in
Upper Eocene deposits).

The above mentioned taxa have a biostratigraphic
meaning for the Upper Eocene which means the deposits in
which they were found are of this age. In dating them, one
also has to consider the age of the underlain deposits, that is
of the Luciicesti Sandstone and the Globigerina Marls. On
the basis of planktonic foraminifers, Olszewska (1985)
established the boundary between the Locene and the
Oligocene within the Globigerina Marls. The same opinion

is supported by Micu and Gheta (1984) on the basis of
nannoplankton assemblages. On the other hand, lonesi (1 986),
taking into account all the faunas known, maintains that the
Locene-Oligocene boundary is within the lower menilites s.1.
{that is within the Linguresti Marls). The Upper Eocene age
is proved for the Globigerina Marls by Oszczypko (1996)
based ona calcareous nannoplankton assemblage containing:
Discoaster barbadiensis, Discoaster saipanensis,
Reticulofenestra umbilica, Istholithus recurvus, Lanternitus
minutuy, ete, Ior these reasons the place of Bocene-Oligocene
boundary within the Linguresti and Ferdstriu Sandstone (or
lower menilites s. 1.) is proved,

2. The Rusca River assemblage (lones, Flored, 1983;
Muoisescu et al., 19960)

The Sasca River is a left side tributary o the Sucevita
River. In the eastern limb of the Trisoara Svnchne (Cernea,
1955; which is synonymous with the Dragosina Syncline ot
Micu, 1981) from the Tarciu Nappe. IPEG Cimpulung (
GEOMOLD SA) made some explorations for bituminous
rocks. On this occasion, lonesi and Florea (1983) found a
fauna with Glycimeris, Ostrea, Cardium, Chlamys, Cerithium.
The most numerous taxa are of Glycimeris with very thick
shells. Subsequently, Maoisescu et al. (1996) made 4 species
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determination, as follows: Glycimeris ionesii Moisescu,
Crasostrea ex. gr. cyatula Lam., Chlamys (Aequipecten) ex.
gr. biarritzensis (Wood), Cardium sp., Pirinellasp., Stossichia
sp. Note that this fauna was found in the first 10 m of brown
Linguresti Marls. It seems that here the Globigerina Marls
are missing and Linguregti Marls are underlain by the
Bisericani Formation.

The small number of taxa, with specific or only
generic determination, and the new determined species do
not allow for any biostratigraphic conclusion. For these
reasons, in order to date the deposits use was made of the
nannoplankton assemblage of marls with Glycimeris,
containing Lanternitus minutus, Evicsonia subdistichus,
Chiasmolithus oamaruensis, Reticulofenestra umbilica etc.
The nannoplankton assemblage was assigned to biozone
NP21 (Lower Oligocene) by Moisescu et al. (1996). In our
opinion, the nannoplankton assemblage could rather be
assigned with more accuracy to biozone NP20 (Upper
Priabonian) or to NP21, but in a Cavelier and Pomerol (1586)
meaning, so that the Eocene-Oligocene boundary be placed
within it. In other words, as in case of the Larga River
assemblage (with the same lithostratigraphic position), we
consider that the Sasca River assemblage could be assigned
to the Uppermost Priabonian.

Both mollusks on the Larga River and mollusks on
the Sasca River are co-eval with the beginning of the anoxic
environment period which was not proper for their
development, The developing environment of these fossils
was on a shelf with well oxygenated waters, from where
they were accidentally transported (by mass movements but
not turbiditic currents) to deeper anoxic environments of
bituminous marl sedimentation (Linguregti Marls). The
quartzose sandstone (Lucécegti Sandstone) had the source
area on shelf bars,

Conclusions

The Eocene formations, with bivalves and
gastropods, have many turbidite features whose
sedimentation environment was not proper for faunal
development. The fossil assemblage developed in a neritic
environment from where they were transported together with
clastic materials to deeper environments. The transport
mechanisms wete mass movements and turbiditic currents.
These mechanisms ate obvious in the case of the Linguresti
Marls. It seems that the neritic environment of faunal
development belongs either to an island or an archipelago.
On the other hand one cannot ignore the possibility of
existence of a sunken area but close to the sea level. At the
beginning of the Linguresti Marl sedimentation there were
conditions of faunal development proved by the numerous
large and thick shells of Glycimeris. Because of the great
bivalves’ adaptability, they are the most numerous. The
possibility of selective reworking from a land area should be
rejected. '
Oligocene :

There are known mollusks from bituminous marls,
lower dysodilic shales, the Kliwa Sandstone and the Podu
Morii Formation.

>

Bituminous marls-- Rupelian
(Cosmovici, 1913, 1966; Ciobanu, 1977)

Matyasovski (1887) and later Bock (1899) supposed
that the source area of mollusks fauna from alluvial blocks
of the Halog River is in menilites. Dumitrescu (1954)
confirmed this source area and placed it in bituminous matls.
At Cucuieti (on the Jgheabului River) in bituminous marls,
Atanasiu (1943) found some Cardiaceae shells. The
bituminous marl fauna was studied by Cosmovici (1913,
1966) and Ciobanu (1977). The most important fossiliferous
locations are at Vileni, Trei Movile-Cozla, Arsuri-Gércina
and Pietricica -Piatra Neam{ in Bistrifa Halfwindow (Vrancea
Nappe). The fossil assemblage contains 28 taxa of bivalves
(10 species and 18 genera) and 3 taxa of gastropods (2 species
and 1 genus). The dominant bivalve genera are Nuculana
(with 5 species) and Polymesoda (with 2 species) and the
dominant gastropod genus is Adeorbis (with 2 species). (Table
2)

Concerning the biostratigraphic significance of this
fauna, Moisescu (1972; p. 14) considered that Nuculana
westerndorpi gracilis is a marker fossil for the Oligocene
and has a maximum development in the Rupelian (=
Stampian). Polymedosa species and subspecies range from
Priabonian to Upper Burdigalian. These taxa are also
mentioned in Transylvania.

On the basis of Nuculana and Polymedosa taxa the
age of bituminous marls was established as Oligocene, namely
Rupelian.

Lower dysodilic shales - Rupelian (Pauca, Cosmovici,
1913; Ciobanu, 1977)

The single outcrop in dysodilic shales where
mollusks were found is at Pietricica-Piatra Neamt (Bistrita
Halfwindow of the Vrancea Nappe). Paucd and Cosmovici
(1923) described few specimens of Nautilus moldavicus and
Balantium meniliticum and Ciobanu (1977) identified 25
bivalve taxa (19 species and 6 genera) and 3 gastropod taxa
(2 species and 1 genus) (Table 2).

The Nuculana and Polymedosa species are the most
common. There are only few gastropod taxa. Besides these
taxa there are mentions of some pelagic ones (Naufilus and
Balantium). This assemblage has the same biostratigraphic
meaning as the one described above, that is Oligocene, namely
Rupelian (=Stampian). A great number of these fossils are
also known in Oligocene deposits in, the, Transylvanian
Depression. , :

Both bituminous marls and dysodilic shales, such as
the Linguresgti Marls, sedimented in an anoxic environment
improper for benthic fauna development. They were
accidentally transported from the well oxygenated neritic area
(by turbiditic currents or sliding mechanisms) to the deeper
anoxic environment. Nautilus and Balantium as pelagic
genera sedimented in an anoxic area after their death. It seems
that the presence of mollusks only in the Bistrita Halfwindow
is in relation with the Cernegura uplifted area surrounded by
a shelf zone characterized by well oxygenated waters.
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Table 2. The mollusks from bituminous marls and lower dysodilic shales '

Bituminous marls

Lower dysodilic shales

Cosmovici
(1913, 1966)

Ciobanu
(1977)

Pauca, Cosmovici
(1953)

Ciobanu
(1977)

BIVALVIA

DO, E LN -

Nuculana westendorpi gracilis (Desh.)
Nuculana perovalis Koen.

Nuculana caplflaceea Desh.

Nuculana striata Lamck.

Nuculana tumidula Cossm.,

Nuculana costulata Desh.

Gari fischen (Herb. et Rén.)

Chama cof. fimbriata Deffr.

Polymedosa convexa convexa (Brong.)
Polymedosa convexa sirena (Brong.)
Polymedosa convexa brongniarti (Bast.)
Polymedasa incompta (Desh.)
Polymedosa sp.

Isocardia sp.

Miocardiopsis korobkovi Mészéros
Callistra villanovae (Desh.)

Callistra herbertl (Desh.)

Pelecypora (Cardiopsis) westendorpi (Nyst.)
Glycimeris obovatus (lamck.)

Pinna sp.

Chlamys biarritzensis d'Arch.

Pecten sp.

Lentipecten comeus (Sow.)

Lima sp.

Spondilus podopsideus cisalpinus Brong.
Spondilus sp.

Ostrea sp.

Mytilus sp.

Modielus (Brachiodontes) cf. nysti Nyckx et Nyst.
Modlolus sp.

Panope heberti Bosquest

Psammobla sp.

Astarte sp.

Cardium sp.

Goodalla sp.

Arcopemna aff. searles|

Telllna sp.

Arca sp.

Cardita sp.

Yoldla sp.

Exogyra sp.

Cultelius sp.

Adacna sp.

o ox X X

>

MO M X X X X X M oM XX

X
X

3 XX XK X Hox M o=

X oM X X X X X X

x X X

=

GASTROPODA

MmO WN =

Velates schmidellanus Chemmitz
Acmaea of, simplex Dick.
Turitelia sp. ‘
Adeorbls fischeri Desh.
Adeorbls decussatus Sands
Fisurella sp.

=

x

PTEROPODA

Balantium menemtcu&r Pauca et Cosmovicl

NAUTILOIDEA

Nautilus moldavicus Pauca et Cosmovici i
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Kliwa Sandstone - Oligocene (Bogatu, 1982)

In the lower part of the Kliwa Sandstone outcropping
on the Solca River, Bogatu (1982) described a layer
intercalated with Ostrea shells. Here 4 m of conglomerates
crop out with green schist clasts overlain by 35 m of thin
bedded Kliwa sandstones. In the lowermost part of the outcrop
an 80 cm layer with Ostrea shell hash is exposed. No unbroken
shells were collected.

From the tectonic point of view, this outcrop is located
in the southern part of the Sucevita Halfwindow (sensu lonesi,
Grasu, 1986). We consider that is an important fossiliferous
point whose meaning has to be approached. On the basis of
the Ostrea thickness bed (80 ¢m), it seems to be a littoral
environment possibly of an island with a green schist bedrock.

The Podu Morii Formation - Lower Miocene (Popescu
ct al., 1960)

In this litostratigraphic unit of the Tarciu Nappe
outcropping in the Buziu Valley such bivalves were identified
us (Nuculana peregrina Desh., Syndesmya bosquetti Semper.,
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Ervilia oligocenica Cossm,) and gastropods (Cerithium
evaricosum Sandb., Turritella geinitzi sp) (Popescu et al.,
1960)). The researcher considered that the fauna proved the
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