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Fig. 7. Dacian Basin geological time scale

compared with the international stratigraphic

scale. Dacian Basin chronology (4.1 - 8.6 Ma)

after Vasiliev et al. (2004) and Krijgsman et al.

(2010). The international stratigraphic chart

after the International Commission on Stratig-
raphy (2010).

Fig. 8. Geological map of the area located northwest of Drobeta-Turnu Severin. From Marinescu, 1978. The age of the conglomeratic deposits is
well constrained through the mapped stratigraphic relationships. The Lower Pontian (Odessian) and the Middle Pontian (Portaferrian) deposits lay
over the Sarmatian conglomerates at Dudasu Schelei and west of Breznita-Ocol. The Badenian conglomerates south of Jidosita are laying under
the Lower and Middle Pontian deposits and over the Early Badenian Globigerina tuff.
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According to Marinescu (1978, p. 42) the Bessarabian age
is also indicated by the faunal content of the shelly limestone
from the Varanic Hill, located at the west of the Breznita Ocol
locality (Fig. 8). However, the relationships between the shelly
limestone and the conglomerates are not clear yet.

The Early Sarmatian age of the gravels is also suggested
by the faunal content of an olistolith resedimented in Pon-
tian sediments, described by Marinescu (1978, p. 35) from the
Budilovat Creek (between Magheru and Breznita Ocol locali-
ties, north-west of Drobeta-Turnu Severin).

The Kersonian stratigraphic level is also present in the
Sarmatian gravels, as indicated by faunal data coming from
the Cosustea River area (Marinescu, 1978).

Stratigraphic arguments. Based on Marinescu (1978), the
stratigraphic concept of the Middle and Upper Neogene sedi-
mentary accumulation from the western Dacian Basin, pre-
sented in a brief and sketchy manner, is the following:

1. The lower part of the Badenian begins with the clay and
tuffs with Globigerina. The succession continues with con-
glomerates (undivided Badenian). The Badenian time in-
terval ends with the clay with Spiratella (Late Badenian);

2. The Early Sarmatian is represented by the clay with Ervi-
lia, named by Marinescu (1878) the Valea Morilor Beds
(Volhynian - Early Bessarabian). The thick rudaceous for-
mation which follows in the stratigraphic scale (Izvoru

Fig. 9. Fine-grained sediments with Upper
Badenian fauna intercalated in the con-
glomerates cropping out on the left bank
of the Danube River, downstream of Gura
Vaii locality. a)The white arrow points out
the location of the sampled silty and marly
intercalations, where Upper Badenian fora-
minifers have been identified; Clauzon et
al., 2005, Suc et al. 2011 considered these
conglomerates of Zanclean age (Upper Pon-
tian). b) Silts and marls with foraminiferal
content interbedded in Badenian conglom-
erates. ¢) Micropaleontological assemblage
dominated by Upper Badenian foraminifera
identified in silty and marly intercalations of
the conglomerates from Gura Vdii.

Barzii Gravels, after Marinescu, 1978) belongs to the Late
Bessarabian - Kersonian time interval;

3. Maeotian (undivided), consisting of sand and clay;

4. The Pontian, dominantly clayey but also sandy in the up-
permost part, was divided into three parts: Early Pontian
(Odessian), Middle Pontian (Portaferrian) and Late Pon-
tian (Bosphorian).

This stratigraphic series is complicated by unconformity
relationships and proximal to distal facies variations.

In the above described stratigraphic succession, the two
conglomeratic intervals (the undivided Badenian and Late
Bessarabian — Kersonian formations), distinguished by the
scarcity of the fossil remains, are positioned between fossil-
iferous deposits. Their general stratigraphic connotation is
rather well constrained in this way.

Recent investigations. Intrigued by the complete age re-
versal proposed by Clauzon et al. (2005), we undertook field
surveys to check-up the age and the stratigraphic position of
the Gura Vaii — Turnu Severin - Izvoru Barzii conglomerates.

A paleontological study carried out (M.S) at the basal part
of the conglomerates was rewarding for our objectives. Very
rich and well-preserved foraminifera fauna was provided
by fine-grained sediments intercalated in the conglomer-
ates that crop out on the left bank of Danube River, close to
Gura Vaii locality (Fig. 9). This fauna (Fig. 10) is represented
by agglutinated foraminifera: Karrerotextularia inopinata
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<« Fig. 10. Upper Badenian (Kossovian) foraminifera identified in the fine-grained sediments intercalated in the conglomerates at Gura Vaii (left
bank of Danube): 1. Karrerotextularia inopinata (Luczkowska); 2. K. concavata (Karrer); 3. K. flexua (Venglinski); 4. Spirorutilis mariae (d'Orbigny);
5. Martinottiella communis (d'Orbigny); 6. Miliolinella valvularis (Reuss); 7. Cornuspira striata (Czjek); 8. Nodobaculariella gibbosula (d'Orbigny);
9. Inaequalina jadwigae (Luczkowska); 10. Quinqueloculina sp.; 11. Baggatella subulata (Cushman &Parker); 12. Glandulina laevigata (d'Orbigny);
13. Uvigerina brunenesis Karrer; 14. Angulogerina alticarinata Popescu; 15. Globobulimina pupoides (d'Orbigny); 16. Sphaeroidina bulloides
d'Orbigny; 17. Heterolepa dutemplei (d'Orbigny); 18 Pullenia miocenica Kleinpell; 19. Gyroidinoides soldanii (d'Orbigny); 20. Hoeglundina elegans
(d'Orbigny); 21 Melonis pompiloides (Fichtel & Moll); 22. Cibicidoides ungerianus (d'Orbigny); 23. Valvurineria complanata (d'Orbigny); 24. Han-
zawaia sp.; 25. Globigerina concina Reuss; 26. Globigerina sp.

(Luczkowska), K. concavata (Karrer), K. flexua (Venglinski),
Spirorutilis mariae (d'Orbigny) and Martinottiella commu-
nis (d'Orbigny), as well as calcareous benthic foraminifera:
Miliolinella valvularis (Reuss), Cornuspira striata (Czjek), No-
dobaculariella gibbosula (d’Orbigny), Inaequalina jadwigae
Luczkowska, Baggatella subulata (Cushman & Parker), Uvi-
gerina brunenesis Karrer, Angulogerina alticarinata Popescu,
Globobulimina pupoides (d'Orbigny), Sphaeroidina bulloides
d’'Orbigny, Heterolepa dutemplei (d'Orbigny), Gyroidinoides
soldanii (d'Orbigny), Hoeglundina elegans (d'Orbigny), Melo-
nis pompiloides (Fichtel & Moll), Pullenia miocenica Kleinpell,
Cibicidoides ungerianus (d'Orbigny), Cybicides sp., Valvulineria
complanata (d'Orbigny), Hanzawaia sp. The planctonic fo-
raminifera are represented by Globigerina concina Reuss and
Globigerina sp. The richness and good preservation state of
this fauna is an argument for the in situ position of the fauna.
The faunal content argues for a Late Badenian age of the con-
glomerates.

Investigations were also conducted at the upper bounda-
ry of the conglomeratic formation from Gura Vaii — Turnu Sev-
erin — Izvoru Barzii . These works succeeded to point out pro-
files with sediments bearing Maeotian microfauna directly
covering conglomerates in the Izvoru Barzii area. On Ogasul
Coandii, a small right-bank tributary of the Topolnita River
(250 m SSE of the church at the south limit of Balotesti lo-

Fig. 11. Sarmatian sandy con-
glomerates (Sm) underlying sand
deposits (Me) with Maeotian os-
tracods fauna. a. Residual coarse-
grained gravel accumulated on
the erosional surface. Pitulasi
locality, left slope of the Topolnita
River (location in Fig. 8).

cality), clayey Pontian deposits directly overly Sarmatian con-
glomerates. At the Pitulasi village, sandy Maeotian sediments
erosionally cover Sarmatian conglomerates (Fig. 11).These
stratigraphic relationships confirm the Marinescu (1978) view
that the Upper Bessarabian — Kersonian conglomerates at Iz-
voru Barzii are transgressively covered by Pontian and Maeo-
tian deposits.

3.3.2. The Zanclean age of the conglomeratic deposits from
Gura Viii - Turnu Severin - Izvoru Barzii

The radical stratigraphic re-assignment of the Gura Vaii
— Turnu Severin conglomerates, from Badenian - Sarmatian
(s.I) to Zanclean, is introduced by Clauzon et al. (2005, p. 442)
in one phrase: “At the outlet of the Iron Gates ... the Danube
River cuts thick conglomerates, .... that have been errone-
ously considered as Middle-Late Miocene in age ... because
of their likeness to a detrital tilted formation overlying Bad-
enian clays 25 km northward".

Surprisingly, nowhere further to this statement is pre-
sented the second, necessary part of the allegation, to stipu-
late and support the younger age of these conglomerates.
The Zanclean age of the conglomerates is only mentioned in
a figure caption: “Foreset beds of the Zanclean Gilbert-type
fan delta between Gura Vaii and Turnu Severin” (Clauzon et
al., 2005, Fig. 5, p. 444).
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The analysis of the Clauzon et al. (2005) paper points out
that the Zanclean age conglomerates affirmed by the authors
is not the result of a paleontological and/or stratigraphic
analysis or new finding. Suc et al. (2011) offer a supplemen-
tary explanation mentioning that “the Zanclean age of this
Gilbert-type fan delta was deduced from the nannoflora
found at Hinova” (area B in Fig. 3).

4. CONCLUSIONS

The critical scrutiny of the concept regarding the Gura
Vaii — Turnu Severin - Izvoru Barzii Gilbert-type deltas reveals
the lack of evidences necessary to demonstrate the existence
of the three units (foreset, bottomset and topset beds) which
define a Gilbert-type delta.

Although there are convincing evidences for its tectonic
origin, the homoclinal structure of the deposits was cursorily
considered as a primary sedimentary structure generated
through the deltaic progradation with no further arguments.
The age of the rudaceous deposits in the area Gura Vdii — Tur-
nu Severin - Izvoru Barzii, representing the core of the two
outlined Gilbert deltas, was considered Zanclean (Bosphori-
an/late Pontian) by Clauzon et al. (2005) and Suc et al. (2011),
rejecting, without any litho-or biostratigraphic argument the
Badenian-Sarmatian (s.l.) age formerly attributed (Marinescu,
1978).The critical examination of these two concepts pointed
out the paleontological and lithostratigraphic proofs which
substantiate the Badenian - Sarmatian (s.l.) age, in contrast
with the lack of evidences in favor of the Zanclean age.

The Zanclean age of the conglomeratic deposits from
Gura Vaii - Turnu Severin - Izvoru Barzii was granted by as-

signing the same age of the Hinova sand unit, situated 22 km
SE, without any rationale.

Altogether, we conclude that it is reasonable to reject the
Zanclean age for the conglomerates downstream the Danu-
bian Iron Gates (from Gura Vaii — Turnu Severin — Izvoru Barzii)
and that the Badenian — Sarmatian age of the conglomerates
is accurate.

The reconfirmation of the Sarmatian - Badenian age by
our studies shows the conglomeratic sediments at the Iron
Gates area accumulated well before the Messinian Salinity
Crisis and have no relation with this event. We also prove the
“Zanclean Gilbert-type fan deltas” from Turnu Severin area
presented by Clauzon et al. (2005) and Suc et al. (2011) rep-
resents, in fact, tectonically tilted Badenian — Sarmatian (s./.)
conglomerates.

5. ACKNOWLEDGEMENTS

The present paper is one of the results of the studies de-
veloped in the framework of the Romanian National Research
Development and Innovation Programme Il IDEI (CNCSIS
Code ID 816) "The effects of the Messinian dessication of the
Mediterranean Sea on the evolution of the Dacian Basin". The
authors thank Bogdan Popescu (Zeta Petroleum, Romania),
Sorin-Corneliu Radan (Geological Institute of Romania) and
Cornel Olariu (University of Texas at Austin) for their construc-
tive comments and suggestions. We greatly appreciate the
comments of the two referees Mihai Micu (Zeta Petroleum,
Romania) and Silviu Radan (National Institute of Marine Geol-
ogy and Geoecology, Bucharest).

REFERENCES

ANDREEScU,l., 2009. When did the Danubes become the Danube?
Muzeul Olteniei Craiova, Oltenia. Studii si comunicdri. Stiintele
Naturii, XXV, 319-328

CrauzoN, G., Suc, J.-P, Popescu, S.-M.,MAruNTEANU, M., RuBiNo, J.-L., MARI-
Nescu, F., MEeLinte, M.C., 2005. Influence of Mediterranean sea-level
changes on the Dacic Basin (Eastern Paratethys) during the late
Neogene: the Mediterranean Lago Mare facies deciphered. Basin
Research 17,437-462.

Gusert, G.K., 1890. Lake Bonneville. Monogr. 1, US. Geol. Survey,
Washington, 438 p.

Hsu, K.J., Giovanou, F.,1979. Messinian event in the Black Sea, Palaeo-
geogr. Palaeoclimatol. Palaeoecol., 29(1-2), 75-94.

Kruasman, W., Stoica, M., Vasiiey, 1., Popov, V.V., 2010. Rise and fall of the
Paratethys Sea during the Messinian Salinity Crisis. Earth and
Planetary Science Letters, 290, 183-191.

INTERNATIONAL COMMISSION ON STRATIGRAPHY, 2010. International stratigraph-
ic chart.

Leever, KA., 2007. Foreland of the Romanian Carpathians: controls on late
orogenic sedimentary basin evolution and Paratethys paleogeogra-
phy, PhD thesis, VU University Amsterdam, Amsterdam, 182 p.

Leever, K.A., MaTEnco, L., RaBaaiA, T., CLOETINGH, S., KrRuugsmAN, W. AND SToIcA,
M., 2010. Messinian sea level fall in the Dacic Basin (Eastern Para-
tethys): palaeogeographical implications from seismic sequence
stratigraphy. Terra Nova, 22, 12-17.

Marinescy, F.,, 1972. Douad faune cu congerii din Miocenul terminal al
Bazinului Dacic. D. S. sed. Inst. Geol., 58/3, 69-92.

MariNEscy, F.,1978. Stratigrafia Neogenului Superior din Sectorul Ves-
tic al Bazinului Dacic. Edit. Acad. R.S.R.

Nastaseany, S., Bercia, I (1968) Baia de Arama. Carte géologique de
Roumanie au 1/200.000,Vol. 32. Institut géologique, Bucharest.

Necea, D., Fieurz, W., MaTenco, L., 2005. Late Pliocene-Quaternary tec-
tonics in the frontal part of the SE Carpathians: Insights from tec-
tonic geomorphology. Tectonophysics, 410(1-4): 137-156.

Necea,D., 2010. High-resolution morpho-tectonic profiling across an
orogen: tectonic-controlled geomorphology and multiple dat-

132 Geo-Eco-Marina 17/2011



D. Jipa, M. Stoica, I. Andreescu, A. Floroiu, G. Maximov — Zanclean Gilbert-type fan deltas in the Turnu Severin area (Dacian Basin, Romania). A critical analysis

ing approach in the SE Carpathians. Ph-D Thesis Vrije Universiteit,
147 pp.

Sawu, H., GHenea, C.,1967. Turnu Severin. Carte géologique de Roum-
anie au 1/200.000, 40, Institut Géologique, Bucarest.

StoicA, M., LAZAR, I, VasiLiEy, |., Krugsman, W., 2007. Mollusc assemblages
of the Pontian and Dacian deposits from the Topolog-Arges area
(southern Carpathian foredeep - Romania). Geobios, 40, 391-
405.

Suc, J.-P.,, Do Courto, D., MeLinTE-DosriNescu, M.C., MAcALET, R., QUILLEVERE, F.,
CrauzoN, G., Csaro, |, Rusino, J.-L., Popescy, S.-M., 2011. The Messin-

ian Salinity Crisis in the Dacic Basin (SW Romania) and early
Zanclean Mediterranean—-Eastern Paratethys high sea-level con-
nection. Palaeogeogr. Palaeoclimatol. Palaeoecol., doi:10.1016/j.
palaeo.2011.07.018

Vasiuiey, 1., Krugsman, W., LaNGereis, C.G., Panaioty, C.E., MATENCO, L., BEr-
To1T, G., 2004. Towards an astrochronological framework for the
eastern Paratethys Mio-Pliocene sedimentary sequences of the
Focsani basin (Romania), Earth Planet. Sci. Letters, 227, 231-247.

Vasiuiey, 1., Kruasman, W., Stoica, M., Lancereis, C.G., 2005. Mio-Pliocene
magnetostratigraphy in the southern Carpathian foredeep and
Mediterranean- Paratethys correlations. Terra Nova, 17, 376-384.

Geo-Eco-Marina 17/2011 133






