
INTRODUCTION
Exploratory drilling by ROMGAZ in the Puini sub-
basin of the Transylvanian Basin has penetrated the
sedimentary cover in a number of boreholes. In the
Puini borehole, an interesting and diverse micro-
faunal assemblage was recovered at a depth of over
1800 m, which sheds new light on the subsurface
stratigraphy of Transylvania. A diverse DWAF
assemblage accompanied by planktonic
foraminifera indicates that marine sedimentation
persisted in this area longer than previously
thought. According to previously published litho-
logical schemes (Filipescu, 2001; Bally & Krézsek,
2006), the Paleocene of the Transylvanian Basin was
believed to be a part of the continental succession
deposited between the Maastrichtian and Lutetian.

The recovered assemblage described herein con-
tains both DWAF and planktonic foraminifera that
are indicative of an early to mid Paleocene age.

STUDY AREA
The Transylvanian Basin is an intra-Carpathian sed-
imentary basin that is in fact comprised of a series of
superimposed Late Cretaceous to Neogene basinal
structures, developed on top of Mid Cretaceous
nappes. The current basin has a roughly circular
outline, and is a result of late Miocene to Pliocene
tectonics.  Locally, more than 5000 m of sediments
are preserved. 

At a larger scale, the basin's fill may be subdivid-
ed into four megasequences related to different tec-
tonic settings: Upper Cretaceous, Paleogene, Lower
Miocene, and Middle to Upper Miocene. The basin's
structure was complicated by several basement-

related uplifts (e.g., Pogăceaua), minibasins (e.g.,
Puini, Târnave, Alămor), and Miocene salt tectonics.  

According to Bally & Krézsek (2006), the upper-
most Cretaceous sediments of the Transylvanian
Basin form a large-scale transgressive-regressive
cycle. The Maastrichtian tectonically induced
regression initiated the continental sedimentation,
but locally deep-marine sediments conformably
cover earlier deep-marine successions. The micro-
faunal assemblages we studied prove that marine
settings continued into the Paleocene, at least in the
Puini Subbasin.

STRUCTURE OF THE PUINI SUBBASIN
The Puini Subbasin (Fig. 1) is a Santonian-
Maastrichtian basin that seals the Aptian to
Coniacian Puini thrust of basement origin and its
related basin fill with deep-marine deposits of
Aptian to Coniacian age (De Broucker, 1998;
Ciulavu & Bertotti, 1994). The stratigraphic control
was provided by the Puini well (Fig. 2).

MATERIAL AND METHODS
A large subsurface database owned by ROMGAZ
S.A. consists of thousands of kilometers of seismic
sections, and more than 4000 wells.
Micropalaeontological slides from a large number
of wells recovered from the former collections of
ROMGAZ are now stored in the Department of
Geology at Babeş-Bolyai University.  The reference
well that penetrated the Neogene sedimentary cov-
er of the present-day Transylvanian Basin, provided
data on the age and palaeoenvironment of older
sediments that comprise the substrate of the basin. 
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In the Puini borehole, a diverse DWAF assem-
blage was observed at a depth of over 1800 m. The
assemblage was preserved in previously picked
assemblage slides, and we can only assume that the
samples were processed using industry techniques
that were standard at the time. The assemblage was
sorted into new cardboard slides in order to facili-
tate identification, and photographed using light
microscopy and in SEM. The assemblage slides are
preserved in the BBU and UCL micropalaeontolog-
ical collections.

RESULTS
The micropalaeontological samples from the Puini
well contains a "forgotten" DWAF assemblage that
in unpublished Romgaz reports was initially inter-
preted as Late Cretaceous age (Ciupagea et al.,
1970). The assemblage consists of around 15 species
of DWAF, and is accomapanied by small-sized
planktonic foraminifera, mostly Eoglobigerina eobul-
loides, Eoglobigerina fringa, and Eoglobigerina edita,
indicating an Early Paleocene (Danian) age. 

The recovered DWAF assemblage contains a
number of species that are known to occur in sedi-
ments of Paleocene age in other circum-Atlantic
basins, such as Reticulophragmium cf. garcilassoi,
Reticulophragmium aff. vidonioensis, Rzehakina mini-
ma, and Cribrostomoides trinitatensis. 

The occurrence of these species suggests that the
Paleocene of the Puini subbasin displays close affin-
ity to some well-known assemblages, such as those
found in the Paleocene of eastern Venezuela.  The
occurrence of primitive species of
Reticulophragmium (alongside Danian planktonic
Foraminifera) is especially diagnostic, as these
forms are not known from deposits of Cretaceous
age. In Trinidad, the species Reticulophragmium cf.
garcilassoi is known from Danian sediments of the
Lizard Springs Formation (Kaminski et al., 1988),
while Reticulophragmium aff. vidonioensis was
described from the mid-Paleocene (Zone P3) of east-
ern Venezuela (Kaminski & Crespo de Cabrera,
1999).

CONCLUSIONS
Paleocene DWAF are reported here for the first time
in the substratum of the Transylvanian Basin.

The assemblage displays Atlantic - Tethyan
affinities, with primitive Reticulophragmium.

Our understanding of the paleogeographic evo-
lution of the Transylvanian Basin is here revised -
marine conditions persisted in the area during the
Paleocene, at least in the northern part of the basin.
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SYSTEMATIC PALAEONTOLOGY
Idendification of the Paleocene DWAF of
Transylvania is based mainly on the "Atlas of
Paleogene Cosmopolitan Agglutinated
Foraminifera" by Kaminski & Gradstein (2005). The
suprageneric systematics of the agglutinated
foraminifera by Kaminski (2004) is used herein. For
the sake of brevity, only primary references are cit-
ed.
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Figure 1.  Structure of the Transylvanian Basin and sur-
rounding areas: 1. Southern Carpathians; 2. Eastern
Carpathians; 3. Apuseni Mountains; 4. Neogene volca-
nics; 5. Location of the Puini Subbasin; 6. Basement isoch-
rons (in ms). On top left: position on map of Romania
(based on Krézsek & Bally, 2006).

Figure 2.  Tectono-stratigraphic structure of the Puini
Subbasin (based on the seismic section of Krézsek &
Bally, 2006).



Bathysiphon sp.
Plate 2, fig. 3

Psammosiphonella sp.
Plate 1, fig. 1; plate 2, figs 1-2

Psammosiphonella discreta (Brady, 1881) 
Plate 2, fig. 4

Rhabdammina discreta Brady, 1881, p. 48.- Brady, 1884, p.
268, pl. 22, figs 7-10

Nothia sp.
Plate 1, fig. 2

Placentammina placenta (Grzybowski, 1898)
Plate 2, fig. 7

Reophax placenta Grzybowski, 1898, p. 276-277, pl. 10, figs.
9-10

Saccammina grzybowskii (Schubert, 1902)
Plate 1, fig. 9, Plate 2, fig. 8

Reophax grzybowskii Schubert, 1902, p. 20, pl. 1, fig. 13

Ammodiscus glabratus Cushman & Jarvis, 1928
Plate 1, fig. 4, Plate 2, fig. 5

Ammodiscus glabratus Cushman & Jarvis, 1928, p. 86, pl.
12, fig. 6

Ammodiscus peruvianus Berry, 1928
Plate 1, fig. 3

Ammodiscus peruvianus Berry, 1928, p. 342, pl. 27

Ammodiscus tenuissimus Grzybowski, 1898
Plate 1, fig. 5

Ammodiscus tenuissimus Grzybowski, 1898, p. 282, pl. 10,
fig. 35

Glomospira charoides (Jones & Parker, 1860) 
Plate 2, fig. 6

Trochammina squamata Jones & Parker var. charoides Jones
& Parker, 1860, p. 304.

Rzehakina inclusa (Grzybowski, 1901)
Plate 1, fig. 7

Spiroloculina inclusa Grzybowski, 1901, p. 260, pl. 7, fig.
20.

Rzehakina minima Cushman & Renz, 1946
Plate 1, fig. 6

Rzehakina epigona (Rzehak) var. minima Cushman &
Renz, 1946, p. 24, pl. 3, fig. 5.

Subreophax scalaris (Grzybowski, 1896)
Plate 1, fig. 8

Reophax guttifera Brady var. scalaria Grzybowski, 1896, p.
277, pl. 8, fig. 26 

Haplophragmoides stomatus (Grzybowski, 1898) 
Plate 1, fig. 13

Trochammina stomata Grzybowski, 1898, p. 290, pl. 11, figs
26-27.

Recurvoides sp.
Plate 2, fig. 11

Cribrostomoides trinitatensis Cushman & Jarvis,
1928

Plate 2, figs 12, 13 
Cribrostomoides trinitatensis Cushman & Jarvis, 1928, p.

21, pl. 12, figs. 12a-b

Spiroplectammina excolata (Cushman, 1926) 
Plate 1, fig. 11

Textularia excolata Cushman, 1926, p. 585, pl. 15, fig. 9a-b.

Reticulophragmium cf garcilassoi (Frizzel, 1943)
Plate 2, fig. 10 

Cyclammina cf. garcilassoi Frizzel.- Cushman & Renz,
1946, p. 19, pl. 2, fig. 11.

Reticulophragmium cf garcilassoi (Frizzel, 1943).- Kaminski
et al., 1988, p. 192, pl. 7, figs 3-5b; pl. 10, fig. 5. 

Remarks. This is the smaller, more compressed
(Danian) morphotype of the species, not the large
lenticular (Late Paleocene) form illustrated by
Kaminski & Gradstein (2005). 

Reticulophragmium aff. vidonioensis Kaminski &
Crespo de Cabrera, 1999

Plate 1, figs 16, 17
aff. Reticulophragmium vidonioensis Kaminski & Crespo

de Cabrera, 1999, p. 190, fig. 2 (1a-4d). 
Remarks. The specimens from Puini have the same
number of chambers and rounded periphery as the
Venezuelan type specimens, but they display a
somewhat more advanced alveolar inner structure. 

Clavulinoides sp.
Plate 1, fig. 10
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Plate 1. Light Microscope images
1. Psammosiphonella sp.; 2. Nothia sp.; 3. Ammodiscus peruvianus; 4 Ammodiscus glabratus; 5. Ammodiscus tenuissimus; 6.
Rzehakina minima; 7. Rzehakina inclusa; 8. Subreophax scalaris; 9. Saccammina grzybowskii; 10. Clavulinoides paleocenicus; 11.
Spiroplectammina excolata; 12. Trochammina sp.; 13. Haplophragmoides stomatus; 14,15. Reticulophragmium cf. garcilassoi; 16,17.
Reticulophragmium aff. vidonioensis.

Paleocene Deep-water Agglutinated Foraminifera



30

Plate 2. SEM images 
1-13. Agglutinated foraminifera: 1. Psammosiphonella sp.; 2. Psammosiphonella sp.; 3. Bathysiphon sp.; 4. Psammosiphonella
discreta; 5. Ammodiscus glabratus; 6. Glomospira charoides; 7. Placentammina placenta; 8. Saccammina grzybowskii; 9.
Clavulinoides paleocenicus; 10. Reticulophragmium garcilassoi; 11. Recurvoides sp.; 12,13. Cribrostomoides trinitatensis; 14-16
Planktonic foraminifera - Zone P1 (Danian): 14. Eoglobigerina eobulloides; 15. Eoglobigerina fringa; 16. Eoglobigerina edita.
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