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Project 25: Stratigraphic correlation of the Tethys-Paratethys Neogene

IS
UNE

KOSSOVIAN FORAMINIFERA IN ROMANIA!
BY
GHEORGHE POPESCU *

Peaome

Kocoscrme popaMmuundepsn Pymuuwun B pabore naerca KpaTkuil 0630p HCTOPHH M3yueHHs,
danuanpHas XapaKTepPHCTHKA H PacHpOCTPAHEHMEe OTIOMEHMH KOCOBCKOrO fApyca, sajeralliux B HapnmaTckolt obnacTH
Pymumun, Ha ocxomammm cocrasa m ocobeHHoCTelt spomoumm payHst dopamurndep KocoBckuit Apyc moapasgenseTcs
Ha Gosee gpoGuele crparurpaduyecKue efUHUNE. AHANHE NAHHBX 110 crpaTHrpaduyeckomy pacnpeaeNeHnio HCCIef0BANHEIX
dopamunudep N0KasHBaET NPUYPOHEHHOCTL BCEX BBIIENIEHHBIX aBTOPOM murxpodaysncTHiecKHX Qopmanuil TOJBKO JHIIb
K KOCOBCKOMY Apycy. OO 3TOM CBHAETeNbCTBYET Takke N (PaKT MCYEBHOBEHMA HA yPOBHE rOPMBOHTA C HBAMOPHTAMH JaH-
remckolf (GayHs (opaMmumpep CpeIWZEMHOMOPCKOrO MPOMCXOMJEHMHA, YTO MOMVIO GHTHL BHBBAHO Kak paspHBOM CBABH
Mesxny [lapaTeTcoM ¢ CpeM3eMHOMODHIM Tak M IOHWKeHMeM comenocrn. HocoBckaa dayna ofmapyxusaer Hanbonbluee
CXOJICTBO ¢ GOPEATLHEIM M MHAO-THXOOKEAHCKON KOMIITEKCOM ayHbl; 9TO JaeT OCHOBaHWE MPEANOJArarh MPOHHKHOBEHHE B
KOCOBCKOE BpeMsa Murpodayusl 60pealbHOr0 M HHAO-THXOOKEAHCKOr0 THOA B KAPHATCKYIO obnacrs. Onmcann 185 BUIOB,
Cpex® HUX HECKOJBKO HOBHX. MamwocrpaTuBHell MaTepual BEIIOJNHEH aBTOPOM.

The present paper represents an attempt to an exhaustive study of the Kossovian Fora-
minifera in Romania. For this reason, besides the data obtained from the micropalaeontological
material collected in the course of time, information from the relevant literature was also used.

The studies on the foraminiferal assemblages of the marine Middle Miocene in the Roma-
nian Carpathian area are very numerous. Besides the papers written, a century ago, by Neuge-
boren,Karrerand Reuss, in the Romanian geological literature a rich documentary mate-
rial about the micropalaeontological content and the facies distribution of the marine Middle Miocene
deposits has been gathered.

The Kossovian, as a chronostratigraphical unit, was proposed by Pishvanova (1965)
and presented (Pishvanova, 1965, 1968, 1974, 1975) as a chronostratigraphical unit which
covers, within the Carpathian area, the time interval between the Tortonian (s.s.) and the Sarma-
tian ; this time interval is correlated by this author with the Messinian stage in the Mediterra-
nean area. It is necessary to point out that, according to Pishvanov a, ,Tortonian 8.8.”" means
the stratigraphical interval corresponding to the tuffs and Globigerina marl horizon (Middle Mio-
cene) and its equivalents in the Carpathian area, an interval today correlated by authors with
the Langhian stage (Cicha, 1970; Popescu, 1970). Thus, the Kossovian stage covers, in
fact, the stratigraphic interval between the Langhian and the Sarmatian (Po pescu, 1972), cor-
related with the Serravallian (the lower part) in the Mediterranean area. The use of the Kossovian
stage as the first regional chronostratigraphical unit for the Central Paratethys area is justified
because, on the one hand, at this stratigraphical unit the possibility of correlation by means of
marine micro-and macrofaunas is difficult and, on the other hand, the use of the Serravallian stage
for the stratigraphical interval between the Langhian and the Sarmatian would require another
meaning — ,,8ensu Paratethys” or ,sensu Carpathian”.

The stratotype of this stage has not been yet established (see Pishvanova, 197 5),
though a type lithological column has been described from the bore-hole Hutzul-l, selected as represen-
tative of the Kossovian stratigraphic succession. It is obvious that the lower boundary has been
drawn under the evaporitic level (transgressive in the bore-hole Hutzul-1), and the upper boundary

1 Paper presented on 26 May 1977, accepted for publication on 28 May 1977, communicated in the meeting on 2

June 1977.
2 Institutul de geologie si geofizicd, str. Caransebes 1, Bucuresti 32,
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has been established at the base of the Anomalinoides transcarpaticus (= A. dividens) zone ; this
stratigraphic interval (defined by lithological and biostratigraphical markers) was correlated by
Pishvanova with Bulimina-Bolivina zone in the Vienna Basin. o

Therefore, in this respect, the identification of the Kossovian deposits in the Romanian
Carpathian area seems to be an easy task.

In the Moldavian (Ionesi, 1968; Paghida, 1969) and the Moesian Platforms (V a s i-
lescu and Negoit#, 1970) the bore-holes indicated that the Middle Miocene deposits overlie
transgressively the older formations, as in the bore-hole Hutzul-1 ; however, the transgressive charac-
ter of the Kossovian deposits was pointed out in some intermontane basins, too. Moreover, it is
possible that almost in the whole Carpathian foredeep a sedimentary gap might exist at the top
of the Langhian, and therefore the Kossovian deposits are transgressively disposed. This hypothesis
was advanced by Olteanu (1958) who suggested a gap between the Globigerina marls and the
evaporitic horizon determined by the young Styrian orogenesis. It might be the reason for explain-
ing the absence of the benthonic foraminifera — in the Carpathian foredeep — at the upper part
of the Langhian (the equivalent of the :Uvigerina asperula and the Upper Langenide zones), although
the same fact may be explained by the facial control. It is doubtless that a strong denudation of the
ante-Kossovian deposits took place, as proved by the constituent elements of the salt breccia in
the evaporitic horizon (e.g. in the Sldnic syncline).

- Biostratigraphically, it is difficult to define the Kossovian boundaries. The identification of
the upper limit seems to be easy almost in the whole Central Paratethys ; unlike it, the lower limit
raises questions. o ; : ; we =

As long as the Carpathian facies of the marine Middle Miocene can be recognized, by this
meaning the possibility of separating its four lithobiostratigraphical horizons (tuffs and Globigerina
marls ; evaporites ; Radiolarian shales and Spirialis marls; see Olteanu, 1951; Popes.cu,
1951), the drawing of the lower boundary at the base of the second horizon does not constitute any
problem. However, there are difficulties when the second horizon is absent (by lateral gradings

to non-evaporitic facies, as in the Pannonian area).. , . .

As a rule, the evaporitic horizon is barren® Iorgulescu et al. (1962) pointed to some
levels containing faunal debris in the evaporitic horizon ; this fact attests short interruptions of
the lagoon facies and recurrences of a normal marine facies. Very rarely, we have also found orga-
nic debris in clayey levels intercalated among evaporitic strata (at Teliue, Hunedoara -district ;
see Popescu,1977). This faunal assemblage is similar to that coming from the strata underlying
the evaporitic level, known in the relevant literature as the Pseudotriplasia assemblage (sensu G h e o -
ghiamn, 1971, 1975) or as the Wieliczka assemblage (Alexandrowicz, 1963).

The occurrence of the Pseudotriplasia assemblage both in and under the evaporitic horizon
raises questions as regards the biostratigraphic defining of the lower boundary of the Kossovian
stage. As in the type region (Pishvanova, 1975), the evaporitic horizon is barren and the
evaporites usually overlie the Pseudotriplasia/Wieliczka assemblage, the Langhian/Kossovian boun-
dary should be above the faunal levels, but not in or above the evaporites when they are present.

. Therefore, the lower limit of the Kossovian stage, especially when there is no lithostrati-
graphic support, would be traced above the Pseudotriplasia|Wieliczka assemblage (= the Uwigerina
asperula zone). ' '

. No matter the solution adopted would be, it is certain that the lower limit of the Kosso-
vian stage, as most of the limits.of the.chronostratigraphical units, should give rise to discussions.

As concerns the correlation of the stage, most of the authors dealing with this matter con-
sider the Kossovian an equivalent to the Lower Serravallian (when compared to the Atlantic-Medi-
terranean stages) or to the Tchokrakian-Karaganian-Konkian (compared to the East Paratethyan
stages). Recently, the Kossovian has been correlated with the Luisian stage (Popes cu, 1976).
Biostratigraphically, the Kossovian is an equivalent to the N;; and N,, foraminiferal zones or to
the NNg nannoplankton zone or the Distephanus stauracanthus silicoflagelated zone (Dumitricéd
et al., 1975). : " -

The facies of the marine Middle Miocene in the Romanian Carpathian area are generally con-
stant. The four lithobiostratigraphical horizons separated, for the first time, in the Wallachian Sub-
carpathians (Olteanu, 1951; Popescu, 1951) are to be found in the whole Carpathian area
(see Dumitricé et al.,, 1975).

Thus, the evaporitic horizon widespread in the Carpathian area occurs under various aspects,
such as: gypsum and salt rock deposits, selenites with interbedded clay, salt lenses, sedimentary
breccia or warious combinations of the three facies. . :

® Except the microfloras and the reworked fossils,

/] N = | il o -1 D o T
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3 KOSSOVIAN FORAMINIFERA IN ROMANIA T

We have already mentioned that the evaporitic horizon is barren, excepting the reworked
forams and the very rare cases when the argillaceous intercalations in the lower part of the horizon
contain Wieliczka-type assemblages. From the biostratigraphic point of view, the evaporitic horizon
belongs to the underlying deposits. It has been considered as pertaining to the upper part of the
Candorbulina universa zone. The Wieliczka assemblage represents the last element containing type
Mediterranean fauna which disappears in the upper part of the evaporitic horizon. The disappearance
of the type Mediterranean fauna is the result of the breaking off of the connection with the Medi-
terranean area, on the one hand, and of the salinity crisis which affected the whole Carpathian area,
on the other hand. The crisis in salinity played the part of a ,,biotical filter” ; in the deposits overlying
the evaporitic horizon, the faunal content has less than 20 per cent elements in common with the
Langhian fauna, which disappear completely at the base of the Sarmatian.

The subsequent horizons of the Carpathian Kossovian, namely the Radiolarian shale hori-
zon and the Spirialis marl horizon are constituted of argillaceous shales, in the lower part, and
clay and clayey sands, in the upper part. These strata with pelitic deposits present facial variation
especially in the uppermost part of the Spirialis marl horizon ; the sandy and the calcareous facies
— very rich in fossils — are the most frequent ones (Figs.1,2).
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Fig. 1. — Location of the studied sections.

The calcareous facies develop especially on the border of the sedimentation area. It is interest-
ing to point out that, almost in the whole Getic Depression, the Kossovian calcareous deposits
are eroded and resedimented in the Sarmatian deposits.

The fossil fauna in the Kossovian pelitic sequence is mostly represented by planktonic micro-
organisms. Thus, in the lower part of the pelitic sequence, the Radiolarian shales respectively, the
siliceous microorganism constituted of radiolaria, silicoflagelates, diatoms, and ebridians are prevail-
ing, while in the upper part (in the Spirielis marl horizon), the calcareous microorganisms (pte-
ropoda, planktonic foraminifera and nannoplankton) predominate. It is to be pointed out that,
in the Radiolarian shale horizon, beside the siliceous microorganism, sometimes a rich planktonic
foraminiferal fauna (with Velapertina) occurs, as well.

Outside the Carpathian area, viz. in the zone of the Moldavian and Moesian platforms and
in Dobrogea, the Kossovian presents marno-calcareous and sandy facies.

The development of the Kossovian deposits in the Romanian part of the Carpathian area is
different. In Moldavia, from the north to the Trotus Valley, the Kossovian deposits crop out as
o discontinuous belt belonging, from the tectonic point of view, to the Valea Mare subunit of the
Subcarpathian unit (S&n dulescu et al., 1975%). In the Serpeni section, the micropalaeontological
sample shows the same micropalaeontological content, though the lithology is different.

4 1.G.G. Archives, Bucharest.
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RANGE OF KOSSOVIAN FORAMINIFERA IN THE CARPATHIAN AREA

STRATIGRAPHICAL

Table 1

GH. POPESCU : Kossovian foraminifera in Romania
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5 KOSSOVIAN FORAMINIFERA IN ROMANIA 9

South of the Trotug Valley, the Kossovian deposits are widespread ; they are usually found
in the Subcarpathian unit as well as in the two synclines (Sldnic and Drajna) in the Flysch Zone.

In the Wallachian Subcarpathians, the Kossovian deposits occur in the type Carpathian
facies. West of the Dimbovita Valley, in the Getic Depression, the lithology and the paleontological
content of the Kossovian is preserved to the Jiu River; west of the Jiu, only the Spirialis marls
were pointed out. The evaporitic and the Radiolarian shale horizons cannot be distinguished.

The Kossovian deposits are also met with all around the Transylvanian Basin ; on the east-
ern border, they are covered by the eruptive rocks of the Calimani-Harghita voleanic chain.

The Kossovian deposits in most of the intermontane basins — the lower Strei Basin (and
its northern prolongation, the Sicirimb), Maramures Basin and Simleu (partly) Basin — have
also to be mentioned. All these basins are characterized by the presence of evaporitic deposits
(therefore they are included in the Carpathian type). Kossovian deposits, developed in Pannonian facies
(without evaporites and radiolarian shales), also occur on the western border of the Carpathians
(or the border of the East Pannonian Basin) — in the Vad, Beius, Zarand and Mehadia basins.

Besides the Carpathian area, the Kossovian deposits are found in the platform zones. In
north Moldavia, they are cropping out along the Prut Valley (Paghida, 1969) or occur in bore-
holes (Tonesi, 1968;Paghida, 1969).

In the Moesian Platform, Kossovian deposits are met with in bore-holes, as well (Vasi-
lescu and Negoitd, 1970).

Some small outerops are mentioned in Dobrogea, too, where they develop in marno-calcareons
or sandy facies rich in fossil debris (Pecten and Ostrea), compared by Chiriac (1960, 1970) to the
Tchokrak beds (= Tchokrakian).

The structure analysis of the micropalaeontological content in different Kossovian levels.
pointed out an evolution which can lead to the achievement of a detailed biostratigraphic biozonation.

In the area of the Wallachian Subcarpathians, Torgulescu (1953) distinguished, in
deposits of the Kossovian, the T, T,R and T, zones (the last subdivided into Tpa, TRy and Tpb). Later,
the same author separated, for the Getic Depression, the T,Br, T,R and T, zones (Iorgulescu,
1958). As a matter of fact, these zones correspond more or less to the lithofacial units of the Carpa-
thian Kossovian.

The observations on the planktonic foraminiferal evolution lead to the conclusion that no
significant changes took place in the Radiolarian shales and Spirialis marl horizon. For this reason,
corresponding to the two lithobiostratigraphical horizons, one biostratigraphical unit has been
separated, namely the Velapertina iorgulescut zone. Then, this zone was recognized in the whole Central
Paratethys. In the Vienna Basin, the Bulimina-Bolwina zone was separated for the same strati-
graphic interval. Within the Velapertina Torgulescui zone, the separation of at least two foramini-
feral assemblages (such as the T, and T, R zones in Torgulescu 's zonation is locally possible.

The evolution of the Kossovian fauna follows, somewhat, the evolution of the Langhian fauna.

The Langhian fauna in the Carpathian area is obviously of Mediterranean origin, while the
evolution of the Kossovian fauna starts from an invasion of an Indo-Pacific fauna (Dumitrica
et al., 1975). The extinction of the Mediterranean fauna at the base of the Kossovian, induced by the
salinity crisis, was succeeded, in a short time, by a luxuriant development of the microplankton to
which the benthonic microfauna and macrofauna are added successively (Table).

The evolution of the Kossovian marine fauna is suddenly interrupted at the base of the Sar-
matian. At this level, there took place a mass extinction of the marine fauna, caused by a rapid
alteration of the marine facies and the appearance of the brackish and fresh water facies.

SYSTEMATIC PALAEONTOLOGY

Subord. TexTULARINAD elage& Hérouard, 1896
Superfam. AMMODISCACEA R eu s s ,1862
Fam. ASTRORHIZIDAEBrady, 1881
Genus Bogdanowiezia Vialov&Pishvanova, 1957
Bogdanowiczia pocutica Pishvanova, 1957
(PL. XXXV, photo 2, Fig. 1)

Bogdanowiczia pocufica Pishvanova, 1957 (in:Vialov & Pishvanova) p.40, PL III, Fig.1—7; Pishvanova,
1972, p. 213, PL 1, Fig. 1, 2, 5—8.
Remarks. The types were described from the Kossovian deposits (the Kossovo formation)
of the Subcarpathians (Grinovka, Urkaine). This species is characterized by test large, elongated ;
wall finely arenaceous with siliceous cement.

I L_ Institutul Geologic al Romaniei



10 GH. POPESCU 6

Stratigraphical occurrence. B. pocutica occurs only in the upper part of the Badenian. In
Romania, it was recorded from the Kossovian deposits of the Subcarpathians and from the Getic
Depression (Birbatesti — Horezu, Vilcea district).

Fam. SACCAMMINIDAE Brady, 1884
Genus Saceammina Sars, 1869
Saccammina sp.

(PL. 1, Fig.1)

Test free, globular, sometimes slightly ovoidal ; wall coarsely arenaceous; aperture simple,
rounded.

Sizes. Diameter 0.65 mm.

Occurrence. The rare specimens placed under this name were recorded from Buituri (Valea
lui Ton section), Hunedoara district.

Fam. HORMOSINIDAE Haeckel, 1894
Subfam. HORMOSININAE Haeck el, 1894
Genus Psammolingulina Silvestri, 1904
Psammolingulina voicwi n.sp.
(PLI, Fig.2)

Test free, elongated, flattened on the opposite sides ; margins parallel ; three or four circular
chambers ; wall coarsely agglutinated of large irregular quartz grains ; aperture terminal, elongated,
arcuate ; sutures straight, less distinet.

Sizes. Length 1.22 mm ; width 0.44 mm ; thickness 0.33 mm.

Remarks. The described species is somewhat similar to Psammolinguling papillosa (N eu g.),
an earlier species from which it probably evolved. It differs from P. papillose in having parallel
margins.

Occurrence. P. voicui occurs in the Upper Badenian (Kossovian) deposits. The holotype was
recorded from the Valea Morilor section (Colibasi, Mehedin{i district), from the uppermost part of
the Spirialis marls horizon.

Fam. LiTuoLIDAE de Blainville, 1825
Subfam. HAPLOPHRAGMOIDINAE M a y n ¢, 1952
Haplophragmoides fragile Héglun d, 1947
(PL. 111, Fig.1)
Haplophragmoides fragile Héglund 1947, p. 137, PL X, Fig. 6, text-TFig. 115, 116; Cicha & Zapletalova, 1963,
p. 81, text-Iig. 3.
Sizes. Maximum diameter 1.11 mm ; width 0.32 mm.
Stratigraphical occurrence. This species was recorded by Cicha and Z a pletalova (1963)

from the Carpathian-Badenian, in Czechoslovakia. It occurs most frequently in the Bulimina-Boli-
vina zone and in the agglutinated zones. In Romania, it is common in the Kossovian deposits.

Subfam. CYCLAMMININAE Marie,1941
Genus Cyclammina Brady, 1879
Cyclammina pleschakowi Pishvanova,1950
(Pl I, Fig.3)

Cyclammina pleschakowi Pishvanova » 1930, p. 204, PL I, Fig.8, 9; Cicha & Zapletalova, 1963, p. 110, text-

Fig.18; Pishvanova, 1972, p. 216, PL II, Fig. 3.

Cyclammina deflua Venglinski, 1953 (Tr. Lwow. geol. ob. -va,, paleont. ser. vip. 2, p. 156, PL I, Fig. 1 -3, fide Ven-

glinski, 1958); Venglinski, 1958, p. 55, P1. 1II, Fig.1, PL 1V, Fig. 2.

Sizes, Maximum diameter 0.75 — 1.23 mm.

Stratigraphical occurrence. The species was originally described from the Kossovian deposits
in the Ukrainian Subcarpathians. Cicha and Za pletalova recorded it in Czechoslovakia
from the Bulimina-Bolivina zone. In Romania, this species is known only in Transylvania (Valea
Gardului section, Mires, Bistrifa — Nis#ud district and Oltenia (Valea Morilor section, Colibasi,
Mehedinti district).

/1 N - L I " - D e ~ 1
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7 KOSSOVIAN FORAMINTFERA IN ROMANIA 11

- Genus Alveolophragmium Shchedrina,1936
Alveolophragmium crassum (Reuss, 1867)
(PLXXX, Fig. 1)

Haplophragmium crassum Reuss, 1867, p. 62, PL I, Fig. 1, 2.
Alveolophragmium crassum (Reuss). Gicha &Zapletalova, 1963, p. 95, text — Fig. 10; Zuczkowska, 1967,
p. 330; Popescu, 1975, p. 37, PL. LCII, Fig.2; PL LCI, Fig. 2.

Remarks. The type species comes from Wieliczka, Poland. Its main characteristics are, as
follows : elliptical shape of the test in edge view, peripheral margins rounded. In equatorial thin section
one can distinguish chambers as high as broad, with a complex inner structure, 6 to 7 on the last
whorl; the lumen occupies most of the chamber ; wall arenaceous, thick, crossed by thick primary
alveoles which, towards the surface of the wall, are divided dichotomically ; epidermal layer very
thin.- ; -
Sizes. Diameter 1.2—1.5 mm thickness 0.9—0.95 mm.

Stratigraphical occurrence. A. crassum is common in the well-known localities of Costei and
Lipugiu (Lower Badenian), as far as Buituri and Colibagi (Upper Badenian). There are no dif-
ferences concerning shape or inner structure between the specimens coming from [the Lower and
Upper Badenian.

~ Fam.TEXTULARIDAEEhrenber g, 1838
Subfam. SPIROPLECTAMMININAECush m an,1927
Genus Spiroplectammina Cu s h m a n,1927
Spiroplectammina carinata (A’Or b ign y ,1826)
(P1. 1, Fig. 6)

Textularia carinala &' Orbigny, 1826, An. Sci, Nat.,, vol. 7, p. 263, no. 2 (fide E1lis &Messina); dOrbigny
1846, p. 247, PL XIV, Fig.32—34.

Remarks. Test free, lanceolate, slender; early chambers (4,5) in megaspheric specimens
planospiral, later biserial (10—12 chambers on each side) ; chambers slightly inflated, peripheral
margin acuminated, carenate ; sutures limbate, distinct, the alterne forming an angle of 140 .

Sizes. Length 1.28 mm ; width 0.56 mm ; thickness 0.34 mm.

Stratigraphical occurrence. This species was recorded from Eocene-Recent.

Spiroplectammina mariae (A’Orbigny , 1846)
(PL 1, Fig.5)

Textularia mariee &’ Orbigny, 1846, p. 246, P. XIV, Fig. 29—31.

Remarks. Test free, lanceolate ; early chambers (5,6) in megaspheric specimens planispiral, later
biserial, 7 to 8 on each side ; chambers low and broad, ending laterally with spine-like prolongations ;
suture distinet, slightly depressed ; the angle between the two alterne sutures of 120 ; aperture
— a low slit at the inner margin of the last chamber.

Sizes. Length 1.1 mm ; width 0.75 mm.

Stratigraphical occurrence. The type was described from the Middle Miocene of the Vienna
Basin and then recorded from Wieliczka in Poland, North Moldavia, the Bega Basin and Oltenia
in Romania. It is common in the Upper Badenian in the Central Paratethys.

Spiroplectammina scaligera Biuczkowska, 1955
(Pl 1, Fig.7)

Spiroplectammina scaligera Zuczkows ka, 1955, p. 147, P1. VI, Fig. 4.

Remarks. The holotype comes from the Grabowiec clays, Poland. This species was recorded
from the Upper Kossovian deposits of the Paratethys. The species is somewhat like Textularia spi-
nulosa R e u s s , a taxon described from Wieliczka, Poland. It is possible that the two species might be
synonymous, though Luczkowska (1967, p. 330) wrote down the synonymy of T spinulosa and T.
mariae.
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Subfam. TEXTULARIINAE Ehrenberg, 1838
Genus Textularia Defrance, 1824
Textularia danae n.sp.
(P11, Fig.4; PL II, Fig. 1)

Test free, lanceolate, rounded at the terminal part, strongly acuminated at the primary part;
the first pairs of chambers (8 —10) have margins acuminated, carena denticulated, gradually disap-
pearing towards the top; suture slightly depressed, obscure in early position, depressed, distinct
in later position; aperture — a low slit at the inner margin of the last chamber.

Sizes. Length 2.9 mm ; width 1,10 mm.,

The holotype comes from the uppermost part of the Spirialis marl horizon (Upper Kosso-
vian) in the Valea Morilor section, Colibagi, Mehedinti district. :

The relationships between T'. danae and T. lanceolata (common in the Lower Badenian) are
close. T'. danae differs, however, from 7'. lanceolate in having a carena well developed, denticulated
in the early part of the test.

Textularia pale Czjzek, 1848
(PL. 11, Fig. 2)

Textularia pala Czjzek,1848, p. 148, Pl 13, Fig.25—27; Gicha & Zapletalova,1963, p. 124, text-Fig. 19.

Remarks. The specimens assigned to 7. pala originate in the Upper Kossovian of the Bui-
turi and Colibasi.

Sizes. Length 0.81 mm; width 0.83 mm.

Ocecurrence. The types were described from ,,Tegel von Baden”, in the Vienna Basin. They
were recorded, for all the Central Paratethys Basin, especially from the Upper Badenian.

Textularia michait n.sp.
(PL 1I, Fig.3)

Test free, large, elongated, compressed in the early portion, later ovoidal in cross section ;
wall agglutinated ; chambers alterne, 10—12 on each side ; margins acute, carenate in the early por-
tion ; sutures distinct, depressed ; aperture — a low slit at the lower base of the last chamber.

Sizes. Length 1.42 mm ; width 0.90 mm.

Occurrence. The holotypes originate in the Valea Morilor section (Colbagi, Mehedinti dis-
trict), the Upper Badenian (Kossovian).

Tewtularia sp.
(PL 1I, Fig. 5, 6)

Test free, elongated, lanceolate, compressed in the early position of the test, later cylindrical :
wall agglutinated ; chambers low, hemicircular, 10—12 on each side; sutures obscure in the early
portion, later distinct, slightly depressed ; aperture slit-like, elongated, at the inner margin of the
last chamber, bordered by a distinet lip.

Sizes. Length 0.80 mm ; width 0.36 mm.

Occurrence. The specimens placed under this name come from the Valea lui Ion section,
Buituri and Valea Morilor section, Colibasi.

Genus Bigenerinad’'Orbigny,b1826
Bigenerina agglutinans A’'Orbigny,1846
(PL 11, Fig. 7)

Bigenerina agglutinans d’ Orbigny, 1846, p. 238, PL XIV, Fig. 8—10.

Remarks. Between B. nodosaria and B. agglutinans, both described by ’Or b i gny (1826),
the former from the Atlantic Ocean, the latter from Nussdorf, the Vienna Basin, there are close
relationships. The Miocene specimens from the Central Paratethys area were mentioned either as
B. agglutinans (Korekzné,1968;Luczkowska,1955)oras B. nodosaria (seeStancheva,
1959). The material described and illustrated by B ra dy (1889) is almost identical to our specimens.

_ It differs from B. agglutinans var. longa Smigielska (1957, p. 295, Pl XVI, Fig. 4)
in having larger sizes of the early biserial stage and a reduced number of chambers in uniserial portion.

/RR . | [ . . A =
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9 KOSSOVIAN FORAMINTFERA IN ROMANIA 13

Subfam. PSEUDOBOLIVININAE Wiesner,1931
Genus SiphotextulariaF inlay ,1939
Siphotextularia concava (Karrer,1868)
(P 111, Fig. 3)

Plecanium concavum K arrer, 1868, p. 129, PL 1, Fig. 3.
Siphotextularia concava (Karrer). Cic ha &ZapletaloVa, 1965, p. 126, text-Fig.20 a.

Remarks. Siphotextularia concava differs from S. flexua V en gl.in having a triangular shape
and a less elongated test. '

Ocourrence. There are numerous records in the relevant literature on this species. It was men-
tioned in all the Miocene deposits of Romania. The type was deseribed from Middle Miocene deposits
(Lower Badenian), in the Valea Gemini section, Cogtei, Timis district (Banat — Romania). In our
material it oceurs rarely in the Spirialis marl horizon of the Subecarpathians.

Siphotextularia flexua(Venglins ki,1962)
(P1. 111, Fig.5)

Textularia concava (K arrer) ssp. flexua Venglins ki, 1962, p. 70, PL II, Fig. 3.

Sizes. Length 1.31 mm; width 0.56 mm.

Occurrence. This species was described from the Ukrainian Middle Miocene deposits (the
,,Upper Tortonian’’ = Kossovian). In Romania, it occurs only in the Upper Badenian (Kossovian)
deposits especially in the uppermost Spirialis marl horizon (Crivineni, Colibasi, Buituri).

Siphoteatularia inopinate inczkows ka, 1955
(Pl 111, Fig.4)

Stphotextularia inopinata ¥, u czkowska, 1955, p. 148, PL. V, Fig.5; Tonesi, 1968, p. 257, PL X, Fig.10, 11, PL
XXV, Fig. 1, no. 8.
Textularia concava (K arrer) var. flexua Paghi da (non Venglinski), 1969, p. 161, PL X1, Fig. 9.

Remarks. Species described from the Grabowiec clays, Poland (Upper Badenian). It is common
in the Upper Badenian deposits of the Central Paratethys area. 8. sculpturate (Cushman &
ten D am) described from the Upper Miocene of Northwest Germany, is considered as a senior
synonym of 8. inopinata (see Cich a &Zapletalova,1965;Langer,1969).

Sizes. Length 0.82 mm ; width 0.51 mm.

Fam. ATAXOPHRAGMIIDAE Schwager, 1877
Subfam. VERENEUILININAE Cushman, 1911
Genus Gaudryina A’Orbigny, 1839
Gaudryina lapugyensis Cushman, 1936

(P1. 111, Fig.6)

Gaudryina lapugyensis Cushman, 1936, p. 8, PL I, Fig.19; Cushman, 1937, p. 56, P1. VIII, Fig. 19,

Sizes : Length 1.01 mm ; width 0.53 mm.

Oceurrence. The type was described from Middle Miocene (Badenian) at Lépugin (Hunedoara
district). This species occurs in the Valea Gemini section (Costei), in the Lower Badenian, and at
Buituri (Valea lui Ton section), in the Upper Badenian (Kossovian).

Subfam. GLOBOTEXTULARINAE Cushman, 1927
Genus Dorothia Plummer, 1931
Dovothia beregoviensis (Venglinski, 1958)
(Pl 11, Fig.4)

Textularia beregoviensis Venglinski, 1958, p. 59, Pl. V, Fig.1, PL VI, Fig. 1.
Sizes. Length 1.51 mm; width 0.85 mm. _ . o '
Occurrence. The types were described;from the Kossovian deposits of the Ukrainian Carpathians
In Romania, this species seldom oceurs in the Spirialis marl horizon.

A
\ gt S e N [ e P B e e -1 p A ~
L Institutul Geologic al Romaniei

IGR



14 GH, POPESCU 5 10

Subfam. VALVULININAE Berthelin, 1880
Genus MartinottiellaCu shm an,1933
Martinottiella communis A’Orbigny, 1826

(PL III, Fig.2)

Clavulina communis d' Orbigny, 1826, Ann. Sci. Nat.,, vol. VII, p. 268, model 4 (fide E11ls & Messina ); & Or-
bigny, 1846, p. 196, Pl. XII, Fig. 1, 2.
Martinottiella communis (’'Orb.) Iorgulescu, 1953, p. 154, PL. II, Fig.:4 jfuczkowska, 1955, p. 103, P1. VI, Fig. 8 ;
Smigielska, 1957, p. 258, Pl. XVI, Fig. 3; Venglinskl, 1962, p. 71, Pl II, Fig.4; Trelea, 1969,
p. 158, Pl1. XI, Fig, 1.
Sizes. Length 1.38 mm ; thickness 0.29 mm. . : N
Remarks. The Kossovian specimens in the Spirialis marl horizon differ from the specimens
found in the Miocene deposits by its more elongated test, higher apertural coll and coarsely ag-
glutinated material, :

Family PAVONITINIDAE Loeblich & Tappan, 1961
Subfam. PAVONITININAE Loeblich&Tappan, 1961
Genus PavonitinaSchubert,1914
Pavonitina styriaca Schubert, 1914
(PLIII, Fig.7; PL IV, Fig.1,2; PL XXX, Fig.3, 4)

Pavonitina styriaca Schubert,1914, p. 143, Pl IV, Fig. 1—8; Cim erman, 1969, p. 111, P1, I, Fig.1—8,; Gheor-

ghilan, 1971, p. 79, PL I, Fig.1,2; PL III, Fig.1—3; Popescuy, 1975, p. 43, PL. XCII, Fig. 1—5 text Fig. 9.
Phyllopsammia adanula M a t e c ki, 1954, p. 503, PL XIII, Fig.7—20; Paghida, 1969, p. 158, Pl XI, Fig. 2.

Remarks. Pavonitina styriaca is an endemical species, very important from the biostrati-
graphical point of view. It is a marker fossil for the Kossovian deposits in the whole Central Para.-
tethys area. There were separated mega-and microspheric specimens (P o pescu, 1975), the dif-
ferences between the two generations consisting in sizes and number of chambers in the early
biserial stage (3 —4 pairs in the megaspheric specimens and 6 —7 pairs of chambers in the microspher-
ic specimens). P. styriaca and Phyllopsammia hungarica (Korekzné Lak y, 1968, p. 146, Pl.
III, Fig. 1,2), the latter described from equivalent deposits in Hungary (the Turritella and Corbula
complex), are probably synonymous. '

In Romania, P. styriaca occurs in the Spirialis marl horizon, especially in its middle part.
Very well preserved specimens were recorded from the Valea Morilor section (Colibasgi) the Valea
Putu Sec section (Chiuza, Bistrita-Nisiud district), as well as the surroundings of the village of
Hunedoara (Hunedoara district). ' ! > K

Suborder MILIoLINA Delage &Hérourard, 1896
Superfam. MiiorAcEA Ehrenberg, 1839
Fam. FISHERINIDAE M illet t, 1898
Subfam. CYCLOGYRINAE Loeblich & Tappan, 1961
Genus Cyelogyra Wood, 1842
Cyclogyra foliacea (Philippi, 1844)
(Pl. IV, Fig.3) _
Orbis foliaceus Ph i1i p p i,1844, Enum. Mol. Sicil., 2, p-147, PL. XXIV, Fig. 26 (fide E1lis & Messina)
Cornuspiroides foliaceum (Philippi). Smigielska, 1957, p. 264, PL. XVI, Fig.9; Barker, 1960, PL. XI, Fig.5, 6.

Sizes. Maximum diameter 1.52 ; thickness 0.2—0. 3 mm.
Occurrence. This species is frequent in calcareous and sandy facies. It is common in the Valea
Morilor (Colibagi) and Valea lui Ton (Buituri)® sections.

Cyclogyra involvens (Reuss, 1850)
(PLIV, Fig. 4)
Opereulina involvens R e us s, 1850, p. 370, Pl. XLVI, Fig. 20
Cornuspira involvens (R ss.). Torgulescu, 1953, p. 163, Pl III, Fig. 3.
Stizes. Maximum diameter 1.53 mm ; thickness 0.28 mm.

¢ The complete English translation would be : Valea Morilor = The Valley of the Mills, and Valea lui Ion — John’s
Valley. :

. . il v
Institutul Geologi

o

T o T
al homaniel



11 KOSS0VIAN FORAMINIFERA TN ROMANIA 15

Remarks. Unlike C. foliacea, C. involvens has a lower rate of increase and the transversal
striae are lacking.

Occurrence. It is a common species in the littoral facies of the marine Middle Miocene.

Fam. NUBECULARIIDAE Jones, 1875
Subfam. OPHTALMIDIINAE Wiesner, 1920
Genus Inaequalina Luczkowska, 1971

Inaequaling jadwigae Luczkowska, 1971
(Pl 1V, Fig.5; PL. V, Fig. 1—5; PL. XXX, Fig.1,2)

Inaequalina jadwigae FLuczko wska, 1971, p. 441, P1. XXVIII, Fig.1—11,
Remarks. The specimens described byfuczkow sk a asI.jedwigae come from the Middle
Miocene (Lower Badenian ?) of Korytnica (Poland). The author compared this species with Spire-

loculina advena Gush., 8. affica T er q., 8. disparilis T e v ., S. inaequilateralis Sc h 1., 8. acutimargo
Brady and S. ftenuimargo Cu sh.

Cushmanand Todd (1944) considered the species §. disparilis, S. affiza, S. inaequi-
lateralis and 8. acutimargo as synonyms. They described and illustrated a specimen originating in
Gainfahren (Austria) as 8. disparilis (mentioned also at Costei and Lépugiu). It is doubtless that
the species described by Luczkowska as I. jadwigae was named by Cushman and Todd
(1944) 8. disparilis.

The material illustrated in this paper comes from the upper part of the Spirialis marl hori-
zon in the Valea Morilor section; similar specimens were recorded at Lipugiu and Costei (Lower
Badenian). There are no differences between the specimens originating in the Lower Badenian and
those in the Upper Badenian. Within the same sample, the individual variations are large. Specimens
quasi-planoconcave in cross section and individuals almost plane in cross section were separated.
The difference hetween micro-and megaspheric specimens consists in the sizes of the proloculum

(D—m:uﬁ). '

DM
Sizes. Length 1.62 mm ; width 0.74 mm.
Occurrence. The species is seldom found in the Lower-Middle Miocene deposits in the Central
Paratethys area (Austria, Poland, Romania). It is common in the Valea Morilor section (at Colibagi
at the upper part of the Spirialis marl horizon.

Subfam. SPIROLOCULININAE Wiesner, 1920
Genus Spiroloculina d'Orbigny, 1826
Spiroloculing communis Cushman&Todd, 1914
(PL. VI, Fig. 3)
Spiroloculina communis Cushman & Todd, 1944, p. 63, PL. 9, Fig. 4,5, 7,8; Grahamé& Militante, 1959, p. 51,
PL. VI, Fig.15; Barker, 1960, PL IX, Fig. 5, 6.
Sizes. Length 1.33 mm ; width 0.71 ; thickness 0.22 mm.

Occurence. A rare species in our material. It was recorded from recent sediments in the Pacific
Ocean and the Red Sea.

Spiroloculina excavata A’Orbigny, 1846
(PL. VI, Fig.4)
Spiroloculina exeavata A’Orbigny, 1846, p. 271, Pl. XVI, Fig. 19—21; Stancheva, 1959; p. 238, PL. 1V, Fig. 4;
Koreczné Laky, 1968, p. 63, PL 1V, Fig. 10. :

Sizes. Length 0.81 mm ; width 0.52 mm ; thickness 0.15 mm.,
Occurrence. A rare species in our material., It was recorded from Valea lui Ton section (Bui-
turi) and the Valea Morilor section (Colibasi).

Genus Adelosinad’Orbigny, 1826
Adelosina longirostrate ’Orbigny ,1826
(P1. VI, Fig.5; Pl. VII, Fig.1)

Quingueloculina longirostrata ' Orbigny, 1826, An. Sci. Nat,, vel. 7, p. 303, no. 46; ' Orbigny, 1846, p. 291, pl.
XVIII, Fig. 25—27; Marks,b1951,p. 39, PLV, Fig. 4—6.

Sizes. Length 1.26 mm ; width 0.74 mm.
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Oceurrence. Adelosina longirostrata is widespread stratigraphically and geographically. It was
mentioned in the Miocene-Recent interval. In Romania, this species is common in the Middle Miocene
littoral facies.

Subfam. NODOBACULARIINAE Cushm an, 1927
Genus Nodobaculariella Cushman & Hanzawa, 1937
Nodobaculariella foveolats (Franzenau, 1881)

(PL. XVI, Fig.4,5)

Vertebralina foveolata Franzenau, 1881, p. 49 (101), PL III, Fig.19—21; Koreczné L a ky, 1968, p. 70 (157), Pl

6, Fig.1—3.

Nodobaculariella podolica Bogdanowicz, 1952, p. 186, pl. XXVII, Fig.8, 9; Venglinski, 1958, p. 90, PL. XVII,

Fig.5; Stancheva, 1959, p. 247, Pl. II, Fig. 6.

Arficulina serobicularia Smigielska, 1957, p. 261 (296), P1. XVI, Fig. 15,

Remarks. Nodobaculariella foveolata is very much like N. gibbosula, the only difference consist-
ing in the ornamentation of the test. The holotypes of the above-mentioned synonymous species
come from deposits of the same age in the Central Paratethys area.

Sizes. Length 0.81 mm.

Nodobaculariella gibbosula (A’Orbigny, 1846)
(P1, XVI, Fig.6,7)

Articulina gibbosula A’ Orbigny, 1846, p. 282, Pl. XX, Fig. 16—18.
Articulina suleala Reuss, 1850, p. 383, Pl. XLIX, Fig.13—17
Nodobaculariella sulcata (Rss.) Stancheva, 1959, p. 246, P1. IV, Fig. 8.

The two synonymous species were described from the Paratethyan Middle Miocene : 'O r b i-
gny’s species was described from Tarnopol (the Ukrainian Subcarpathians) while Reuss’s
species from Lipugiu (Lipugiul de Sus, Hunedoara district, Romania)and Wieliczka (Poland). There
is no doubt between the stratigraphical equivalence of the deposits of the two species come from.

In Romania, N. gibbosula was recorded from the Cogului and Sesului valleys section (La-
pugiu), The Caselor Valley section (Panc), the Popii Valley and the Gemini Valley sections (Cogtei)
in deposits belonging to the Lower Badenian, as well as from the Caselor Valley (Popesti, Cluj dis-
trict) in the Upper Badenian deposits.

Fam. MiLioLipDAEE hrenberg, 1839
Subfam. QUINQUELOCULININAE Cushman , 1927
Genus Quinqueloculina A'Orbigny , 1826
Quinqueloculina regularis Reuss, 1850
(PL. XIII, Fig.1)
Quingueloculina regularis Reuss, 1850, p. 384, Pl. L, Fig.1; BFuczkowska, 1974, p. 61, Pl XXVII, Fig. 1, text- Fig.
21, no. 1,2,
Sizes. Length 0.63 mm ; width 0.46 mm ; thickness 0.38 mm.

Remarks. Test free, ovoidal; peripheral margin rounded; subtriangular in cross section ;
5 chambers visible from the exterior ; sutures slightly depressed, distinct ; surface plane ; aperture
terminal, semicircular ; apertural tooth short, broad.

A quite particular shape of the apertural tooth, almost identical with that of the genus Milio-
linella, raises some problems concerning the generical appurtenance of the species.

Genus Affinetrina Luczkowska, 1972
Affinetrina gaultieriana (A’'Orbigny, 1939)
(PL. XVII, Fig. 5)

Triloculina gaultieriana & Orbigny,1939 (in: Ramon de la Sagra, p. 170, PL. IX, Fig.5—7 (fideE1l1is & Me-
ssina),

Test iree, ovoidal, ellipsoidal in cross section ; peripheral margins rounded ; chambers inflat-
ed at the bottom become slightly flattened to the top; sutures distinet, slightly depressed; surface
longitudinal costulated, obscure near sutures; aperture terminal, high, narrow, with turned up,
hyaline lip; tooth simple, elongated.
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