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Introduction

The Sebes area (Alba County, SW Transylvanian Basin) is already well-known for
the very diverse Late Cretaceous vertebrate assemblages that have been identified
in this region, mostly in various Maastrichtian continental deposits. Although the
history of paleontological discoveries in this area dates back to the mid 19®
century,? arguably the most significant finds have been made only in recent years.?
The importance of such discoveries is their crucial role in the relative dating of
vatious stratigraphic formations, mostly lithologically uninformative continental
units, the age of which has been long debated. Due to our ongoing systematic
paleontological research, the controversial geological and stratigraphical context of
the Sebes area continental formations is now well-outlined, and a number of
vertebrate assemblages have been identified that substantially contribute to our
understanding of the paleobiogeographic evolution of the Central-East European
domain during the Late Cretaceous.*

In this paper we synthesize the most recent data on latest Cretaceous
vertebrate localities in the Sebes area; their conservation status, their stratigraphical
context, relative age, fossil content, taphonomy and paleoenvironmental-
paleoecological information. Fossil vertebrate localities (and their coding in local
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maps) are listed here in alphabetical order; however precise localization is not
always given, mainly for reasons of site conservation.

In most of these vertebrate localities, systematic explorations were
performed by a team from the Sebes Municipal Museum (Romania), in
collaboration with the Transylvanian Museum Society - Cluj-Napoca (Romania),
the University of Southampton (UK), the American Museum of Natural History -
New York (USA), the University of Edinburgh (UK), the University of Debrecen
(Hungary) and the University of Bucharest (Romania).

The fossil specimens/collections we trefer to are housed in various
institutions as indicated in the text.> Collecting and field data (when available) are
also listed, as well as bibliographical references. The Romanian names of the
localities are given in alphabetical order, along with synonymous Hungarian (h)
and/or German (g)/Sachsish (s) or old Romanian () locality names¢ used mainly
in the older geological and paleontological literature, or the older geological and
military maps, respectively.

Summary of the local geology and stratigraphy

The Sebes sedimentary area (Alba County, Romania) is located in the southwestern
part of the Transylvanian Basin, between the Trasciu and Metaliferi Mountains
with the Munceii Vintului foothills to the north and west and the northern Sureanu
Mountains and the Secas plateau to the south and east (fig. 1).

Because the local geological and stratigraphical context has already been
widely discussed in several publications,” here we present and summarize new
stratigraphic and paleontological data from several informative key outcrops (noted
in the descriptive section).

During the first orogenic phases of Carpathian mountain building, the
region was tectonically active and several extensional/collapsed basins were
formed and filled by molasse sediments. The Transylvanian Basin represents a
post-Cenomanian intra-Carpathian sedimentary basin developed on the basement
nappes of the Tisza-Dacia intra-Carpathian blocks (the convergence and merging of
which resulted from the closure of the Transylvanides oceanic domain).® In Late
Cretaceous times (Santonian-Maastrichtian), the Sebes area (including the newly
uplifted sections of the Sureanu Mountains), formed the central and southern part
of the Transylvanian (Hateg) island/sub-archipelago,” upon which a variety of
continental deposits were accumulated.

The spatially restricted exposures of continental formations in the Sebes
area belong to two Late Cretaceous-Paleogene tectonostratigraphic megasequences
(as part of the pre-Miocene tift/sag basin), lying mainly on top of the metamorphic
Getic-Supragetic nappe system of the Dacia terrane (along the Mures and Sebes

5 The institutional acronyms are listed at the end of the paper.

6 Szab6, Szab6 1992.

7 Vremir 2010; Codrea et al. 2010a; Codrea et al. 2010b; Brusatte et al. 2013a; Brusatte et al. 2013b;
Vremir et al. 2013; Vremir et al. 2014; Csiki-Sava et al. 2016.

8 Csontos, Voros 2004; Krézsek, Bally 2006; Krézsek et al. 2010.

9 Csiki, Benton 2010; Csiki-Sava et al. 2015; Csiki-Sava et al. 2016.
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Rivers) and on the ophiolite-bearing Mures nappe system of the Tisza (or Tisia)
terrane (along and north-east of Ampoi River). Particularly in the south-eastern
part of the Apuseni Mountains (part of Tisia), the Jurassic-Lower Cretaceous
basement units are thrusted over Aptian-Cenomanian deep marine sediments (a
flexural basin succession), unconformably sealed by various Santonian-
Maastrichtian sediments.!0

The Upper Cretaceous (Santonian-upper Campanian/lower Maastrichtian)
synrift megasequence (corresponding to the rift and gravitational collapse stages)
that covers the basement nappes, in the Sebes area was built up by locally
developed red continental and coal-bearing coastal-plain deposits (“Sdscior:
Formation” = Sebegel strata; lower? Santonian),'! conformably overlain by shallow
to deep marine sediments (Boges Formation; upper Santonian-upper
Campanian/basalmost Maastrichtian towards the north).!2 The base of the
conformably overlaying continental sequence of the Sebes Formation (uppermost
Campanian-Maastrichtian)!'? bounds the Upper Cretaceous rift megasequence.

The latest Campanian/ earliest Maastrichtian regional tectonic inversion and
uplift (diachronously continuing up into the late Maastrichtian towards the NW,
and into the Paleocene toward the central Transylvanian Basin), particularly in the
Sebes area, introduced a second extensive continental depositional setting, related
to the Upper Cretaceous-Paleogene sag megasequence, which includes two 3td
order sequence boundaries.!* Three sag-basin sequences can be recognised (Sag 7-3
of Krézsek and Bally, 2000), separated by unconformities related to minor tectonic
inversions.

The Sebes Formation, with its type section at Ripa Rosie near Sebes!
(uppermost Campanian - upper Maastrichtian/Paleocene?) and being over 1,000 m
in local thickness, represents the infill of Sag-7. It is correlative to the Siupetru and
Densus-Cinla formations (lower Maastrichtian-Paleogene?) from the Hateg Basin,
and diachronously to the base of the Jibon Formation (upper Maastrichtian-
Ypresian/Lutetian) in the NW Transylvanian Basin. Interbedded between the
flyschoid Boges Fm. and the continental Sebes Fm., a transitional sandy-
conglomeratic unit was defined in the Vintu de Jos area (I/urpdr Formation; lower
Maastrichtian),'0 which represents a spatially restricted local facies variation
(agradational fan-delta) at the base of the red continental unit.'?” The Sebes

10 Krézsek, Bally 2006.

11 Marincas 1965; Marincas 1966; Marincas 1973; Ianovici et al. 1976 allocate this unit to the base of
the Bozes Fm., referring it to the ‘lower Gosau’.

12 The Bozes Fm. was considered to represent the main component of the Bozes Nappe, as the
uppermost unit of the Western Transylvanides. Recently, the Bozes Fm. (along the Bejan Fm. and the
Rapolt and Poiana Rusci crystalline units) was transferred, from a tectonic viewpoint, to the Southern
Carpathians (Balintoni 2003).

13 Vremir et al. 2014.

14 Krézsek, Bally 2006.

15 Codrea et al. 2003; Codrea et al. 2008; Codrea et al. 2010a; Codrea, Dica 2005.

16 Codrea, Dica 2005.

17 Tanovici et al. 1976, allocate this unit to the top of the Bozes Fm. The upper boundary of the Bozes
Fm. can be identified in several sections (Petresti-Arinz, Mihaiului, Stduinii and Paclisa valleys) in the
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Formation is unconformably covered by the Upper Eocene deposits of the Sag-2
sequence in north (Sard and Barabant area) and by Middle Miocene marine
deposits to east and south (in the Teleac - Oarda - Sebes area). An angular
unconformity and important erosional and temporal discontinuity (at least 15 Mya)
locally separate the Sebes Formation from the overlaying Sag-2 sequence.

The ca. 50 m thick Upper Eocene (Priabonian) sequence (Sag-2) is
represented by the continental Sard Formation in the base (exposed in the Tuisului
Valley north of Biribant and in the Ighiu and Criciu areas) and by the
conformably overlaying shallow marine deposits of the Ighi# Formation (late
Priabonian).’® This transgrading succession is correlative to the VVala Naddsulni
Formation (lower Priabonian; continental) and Twrea Group (upper Priabonian-
lower Rupelian; shallow to deep marine) from the NW Transylvanian Basin.

Finally, the 30-40 m thick Oligocene (Rupelian-Chattian?) sequence (Sag-3)
is locally represented by the continental Bdrdbant Formation, unconformably
capped by Lower Miocene!? (Aquitanian; Séutimbru Formation) or Middle Miocene
(Badenian; correlative to the Talmaciu? and Dej Formations). These are referred to
the Lower Miocene flexural and Middle Miocene back-arc megasequences.

From a structural perspective, on the right flank of the Mures River,
between Vingu de Jos (south) and Sard (north), the continental deposits form a
normal-faulted monocline stripe that widens towards the north.0 Restricted
exposures at Vurpar, Mihai Valley, Stauini Valley, Cuptorului Hill and Seaca Creek
areas (regional dip 22-40° E) allow us to estimate the maximum preserved thickness
of these sediments to around 300 m, whereas in the Paclisa (regional dip 25-35° E),
Sard (regional dip 35-40° NE) and Micesti (regional dip 15-20° ENE) areas,
depending on the extent of faulting, the whole succession exceeds 1,000 m in
thickness between Mamutu and Siliste hills and the Ampoi Valley.

On the left flank of the Mures Valley, along the Sebes and Secas Rivers
between Sebesel, Petresti (south) and the Oarda de Jos locality (north), both the
Boges Fm. and the ovetlying continental deposits are folded forming couplets of
roughly E-W oriented synclines and anticlines.?! These couplets are associated with
numerous NW-SE oriented faults. The dip of these strata varies significantly on
the Petresti-Sebes flank of the “Daia” syncline (regional dip 65-20° NW), whereas
on the limbs of the “Lancram-Plesii Hill” anticline strata are less inclined (regional
dip 15-20° SE/10-20° NE/N between Sebes and the Oatrda de Jos locality). The
total thickness of the continental Sebes Formation is estimated to be approximately
450 m between Sebes and Rapa Rosie (Red Cliff),?? however, a greater vertical
extent is predicted towards north (in the Hapria-Teleac area).

X

lower third of the so-called “Vurpdr” Fm., being marked by the last occurrence of beds with
oligohaline influences, dominated by a marine and brackish fauna.

18 Biluga 1972; Balugd 1987.

19 Suraru, Baluta 1983.

20 Vremir 2010.

21 Tbid.

22 Tbid.; Vremir et al. 2013; Brusatte et al. 2013a.
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Within the upper section of the Sebes Formation, the Cretaceous-Paleogene
boundary is presently not identified.

Controversies regarding the Upper Cretaceous vertebrate-bearing units

The regionally very important and major Middle Miocene (Badenian) unconformity
is marked in the Sebes area by a 5-15 m thick basal conglomerate (correlative to
the Tdlmacin Formation?) and a thick succession of marls with volcanic tuff
intercalations (D¢ Formation), which variably cuts into older deposits along a
south-to-north gradient. Thus, the Badenian erosional base can be identified in the
middle section of the Sebes Formation (to the east and south at Rapa Rosie and
Sebes) and the Oligocene and Lower Miocene units (to the north at Dumbrava -
Bilag hills and Barabant).

Due to the insufficiently documented or variable stratigraphic-spatial
relationships recorded in the Sebes region between various pootly dated units,
confusing stratigraphic charts and models were recently built.?3 In order to clarify
the local stratigraphic scheme,?* Codrea and his team erected or renamed several
stratigraphic units, including four continental formations, ranging in time from the
early Maastrichtian (I7wrpar Formation) up to the Lower Miocene (Sebes
Formation). Based on this model, the Miocene Sebes Formation (= Rotherberg
schichten or Rapa Rogie strata)?> with its stratotype at Rapa Rosie,? was interpreted as
cutting into older formations, in a similar manner to the overlaying middle Middle
Miocene deposits, locally overlaying Upper Cretaceous continental units
(formalized as the urpdr and Sard formations). The very rare and fragmentary
dinosaur fossils were erroneously interpreted as being reworked from the Upper
Cretaceous units, during an Oligo-Miocene erosional-depositional event.?’

A Late Cretaceous age for the Sebes Fm. was independently inferred at the
beginning of the 20 century by Gyula Halavats and Ferenc Nopcsa,? but these
interpretations were almost completely ignored for more than a century. Based on
some relevant and well preserved fossils (complete dinosaur and pterosaur bones),
this point of view was recently confirmed, undoubtedly indicating a Maastrichtian
age of the Sebes Formation?” Consequently, in the Sebes region, three
Maastrichtian continental formations were artificially erected as roughly coeval

23 Codrea, Dica 2005; Codrea et al. 2003; Codrea et al. 2008; Codrea et al. 2010a; Codrea et al. 2010b.
24 For the research history and debates, see Grigorescu 1987; Codrea, Dica 2005; Codrea et al. 2003;
Codrea et al. 2008; Vremir 2010; etc.

25 First named by L. Loczy in 1913, later adopted by I. Gherman in 1943 and translated as Rapa Rogze
strata (Lower Miocene), then formalized as the Sebes Formation by Marinescu et al. in 1998. The
nomenclature was followed by Codrea, Dica 2005; Codrea et al. 2003; Codrea et al. 2008; Codrea et
al. 2010a; Csiki et al. 2010; Vremir 2010; Vremir et al. 2009; Vremir et al. 2013; Vremir et al. 2014;
Csiki, Vremir 2011; Csiki-Sava et al. 2016.

26 Codrea, Dica 2005; Codrea et al. 2003, Codrea et al. 2008.

27 Grigorescu 1987; Grigorescu 1992; Jianu et al. 1997; Codrea, Vremir 1997; Codrea, Dica 2005;
Codrea et al. 2008; Codrea et al. 2010a.

28 Halavats 1905; Nopcsa 1905.

29 Vremir et al. 2009; Vremir 2010. Based on well preserved dinosaur fossils and footprints identified
in Sebes-Glod and Lancrim areas, a Maastrichtian age was suggested even eatlier, at least for the lower
section of the continental succession along the Sebes River (Vremir 2001; Vremir, Codrea 2002).
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units (e.g. the Vurpdr and Sard Formations on the right side of Mures River and the
Sebes Formation on the left side of Mures).?" In order to avoid further confusions
produced by the new stratigraphic model, in some of the subsequent publications
the Sebes Fm. name was abandoned in favor of the newly erected Sard Fm. 3!
whereas in other papers the conservation of the priority-bearing Sebes Fm. name
was preferred,’ restricting the spatial extent of the Sard Fm. to north-west of Alba-
Tulia area between the Bilag Hill, Ighiu and Cricau localities.

As discussed above, the rank and validity of the lower Maastrichtian I urpdr
Formation is also questionable. In our opinion, it represents a local facies variation
in the base of the Sebes Formation (the upper two-third of its ca. 90 m thickness in
Vintu de Jos area), whereas its lower third can be allocated to the top of the Boges
Fm, as documented in the much better exposed Petresti-Arini section, near
Sebes.3?

Due to the ongoing confusion regarding the formal naming, spatial-
temporal extent and the relationship between the various Maastrichtian continental
units, over the past several years detailed mapping and extensive logging has been
performed. On the basis of this work some preliminary conclusions have emerged.

Based on the available data, we question the referral of the Sard Formation
to the Upper Cretaceous (Maastrichtian) for the following reasons:

a. As defined,?* the Sard Fm. type section is located in the upper course of
the Tuisului Valley (east of Sard locality) where only Eocene-Oligocene
sedimentary deposits occur; the “type section” is represented by two small and
uninformative outcrops situated on the dirt-road and next to it, close to the
Dumbrava forest limit, which exhibit the uppermost section of the unit. Here the
uppermost section of a continental unit alone is exposed, conformably overlapped
by transgrading Upper Eocene (upper Priabonian) shallow marine deposits.?> The
lower boundary at this outcrop is marked by an important erosional and angular
unconformity, recently exposed in the middle course of Tuisului Valley.3¢ The dip
and strike of the Sard Fm., recorded in the Tuisului Valley type-section, is
concordant to that of the Ighin Fm. (upper Priabonian-lower Rupelian) exposed up-
section in the same place, a few meters above (regional dip 25-27° N), and
discordant with respect to the underlying Upper Cretaceous (Maastrichtian)
continental unit (15-19° ENE), outcropping between Barabant and Sard localities.
As indicated by the local mapping data, the Sard Fm. is separated from the
underlying Upper Cretaceous continental sequence by a major unconformity (also
noted by Bilutd in 1987) and was probably deposited during the Eocene
(Priabonian). From this point of view, its stratigraphic position suggests this unit to

30 Codrea et al. 2010a.

31 Codrea et al. 2010b; Codrea et al. 2014; Maris 2012; Grellet-Tinner, Codrea 2014, etc.

32 Vremir 2010; Csiki et al. 2010; Dyke et al. 2012; Brusatte et al. 2013a; Brusatte et al. 2013b; Vremir
et al. 2013; Vremir et al. 2014; Csiki-Sava et al. 2016.

33 Vremir 2010; Csiki-Sava et al. 2012; Brusatte et al. 2013b; Vremir et al. 2014.

34 Codrea, Dica 2005.

% Balugd 1972; Baluta 1987; Moisescu, Mészaros 1995.

36 Agro-technical land-work performed in the Spring of 2014.
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be instead a synchronous equivalent of the continental 1Vala Naddsulni Formation
(lower Priabonian) well-exposed in the north-western Transylvanian Basin.?

b. In contrast to the undetlying Sebes Formation, the Sard Formation is
completely devoid of any diagnostic vertebrate fossils, especially dinosaur bones or
footprints, which would confirm its Late Cretaceous age. Morever, an Eocene
charophyte and freshwater mollusk assemblage was identified in the topmost
section of the unit, in the Ighiu and Baribant area.’

c. At present, is impossible to explain how, in a tectonically very active
region (as were the southern Apuseni Mountains), a continuous continental
succession, ranging in time from the latest Campanian up to the late Eocene (thus
encompassing more than 30 Mya)** was deposited and survived the repeated
erosional and depositional cycles that characterized this region.

We conclude that in the Sebes area, most of the Paleocene-Eocene
succession is missing and that, subsequently, two facially similar continental
formations belonging to different tectono-stratigraphic sequences have been
sharply merged together (the Maastrichtian Sebes Fm. basally and the Upper
Eocene Sard Fm. at the top). The similar facies-level appearance of the two distinct
units is responsible for the confusion which surrounds the Upper Cretaceous
continental formations exposed in the Sebes region. In our interpretation, the Sard
Fm. is restricted to the Upper Eocene continental unit, exposed only in the
Barabant - Sard - Ighiu - Cricdu area, whereas the upper section of the “Iurpdr
Fm.” (conformably ovetlying the Boges Fm.) represents a locally developed delta-
facies at the base of the Sebes Fm., outcropping between Vurpir and Valea Seaci
toward Paclisa.

In sum, in the Sebes region, several distinct continental stratigraphic units
are exposed, ranging in age from the Santonian up to the Oligocene:

1. The “Sdsciori Formation” (or “Sebege/ strata”); resting on the metamorphic
basement and conformably underlying the Boges Fm.; locally developed south and
south-west of Sebes - Santonian;

2. The Sebes Formation (or “Rdpa Rogie strata,” including the upper third of
the “Vurpdar Formation” ot “Sabal major strata”)*%; conformably overlaying the Boges
Fm.; well-exposed on the left flank of the Mures River, between Cugir Valley at the
Vinerea locality in the south and the Teleac locality in the north, as well as between
the Vurpir and Sard localities on the right flank of the Mures River - uppermost
Campanian - upper Maastrichtian/Paleocene?;

3. The Sard Formation; conformably undertlying the Ighix Fm.; locally
exposed in the Tuisului Valley and Dambu Rotund hill north of Baribant and the
Ighiu and Cricdu area - Upper Eocene (Priabonian);

37 Hosu 1999.

38 Telegdi-Roth 1905; Codtea et al. 2003.

3 A Maastrichtian-Priabonian age of the Sard Fm. is stated by Codrea et al. in 2008; in 1987 C. Baluta
distinguished the unconformity between the $ard Fm. and the underlying TLate Cretaceous unit
(Codrea et al. 2008; Baluta 1987).

40 Palfy 1902; Telegdy-Roth 1906.
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4. The Bdrdbant Formation; unconformably overlying the Ighiv Fm. and
locally exposed in Ighiu area and Dambu Rotund - Bilag hills, north of Barabant
locality - Oligocene (Rupelian-Chattian?);

The latest Cretaceous vertebrate localities listed in this repertoire are
stratigraphically localized in the top Boges Formation (upper Campanian) and most
of the Sebes Formation, including the “Vuwrpar Fm.” (lower and upper
Maastrichtian).

Localities and sites with latest Cretaceous fossil vertebrate discoveries

1. Bardbant (Bd); Borbind (h); Weindorf, Borbant (g).

Localization: “between the village upper end and the flour-mill” or “above the flour
mill,”#! an outcrop presently impossible to identify in the field. Based on the 19t
century military maps,*? two flour-mills were functioning upstream from the
village, along the Criseni stream, the closest one located a hundred meters
upstream from the junction with the Ampoi River. Since then, the village has
extended further and presently the area is known as Biribantu-Nou. In the upper
end of the village where the old flour-mill was located, several small outcrops are
exposed along the road in private estates, at the base of the hill-slope.

Conservation: no data available; only historical interests are presented, as the
first dinosaur-bearing site was discovered in the 1860s in Transylvania. Most
outcrops are partially covered by vegetation or recent slope deposits.

Facies: meters thick, cross-laminated sandy and pebbly channel deposits,
subordinate brownish-red overbank, silty-claystone interbeddings, related to a
meandering fluvial system. Based on the original description of Herepey, the fossil
was discovered in a red sandstone layer.

Unit: top of the Sebes Fm.

Age: late (possibly latest) Maastrichtian.

Fauna: a single badly preserved fossil bone (AiM 10206), tibia(?) of a
sauropod dinosaur® (collected by Herepey K. in the mid-19® century),* which was
initially assigned to an Eocene large mammal (Angplotherinm) or an Oligocene
anthracothere (Anthracotherinm),* and later to a sauropod dinosaur.* Recently, its
dinosaurian nature was confirmed, and it was considered to originate from the Sard
Formation (actually top of the Sebes Fm.).#7 Because the relatively large bone seems
to be rather complete, although crushed, it is reasonable to consider its
autochthonous status, and that most likely it was not reworked or substantially
transported before burial. The specimen has a pale pinkish-grey to reddish colour,

41 Localization after the original label of AiM 1026 (ca. 1860) and Herepey 1896, p. 138.

42 Austro-Hungarian Military Survey of the Hungarian Kingdom: 2nd edition (1806-1869) and 3rd
edition 1:25,000 and 1:75,000 (1869-1887).

43 Nopcsa 1905; Codrea, Mirginean 2007; Codrea et al. 20104, fig. 10.

4 Herepey 1865; Herepey 1896, p. 138.

4 G. Téglas and K. Herepey regarded it as originating from the Eocene continental strata (= Sard
Formation), whereas Koch 1894 assumed that the specimen was collected from the upper Oligocene
Sdrd-Borbdnd Red Clays, equal Barabant Formation (Téglas 1886; Herepey 1896).

46 Nopcsa 1905; Tdrsulati iigyek 1909.

47 Codrea, Mirginean 2007; Codrea et al. 2010a.
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indicating a red-coloured host rock. Specimen AiM 1026 most likely represents one
of the first dinosaur fossils ever discovered in the Transylvanian Basin and present-
day Romania.

2. Ciugud (Cd); Maroscstiged (h).

Localization: several small outcrops are known at the southern limit of the village
along the Paraul Ciugudului creek and towards Limba village, exposing the mid-
upper section of the Sebes Formation. It is not presently possible to locate the
original fossil-bearing site.

Conservation: no data available; only historical interest.

Facies: reddish calcareous silty-claystone and subordinate greenish-gray or
bluish sandstone beds.

Unit: Sebes Fm.

Age: late? Maastrichtian.

Fauna: the only fossil specimen known from this locality (AiM 1025;
collected by Herepey Karoly in the mid 19 century) is a long bone shaft fragment,
identified as belonging to a sauropod dinosaur.*® The fossil has a white-pinkish
gray colour and shows numerous predepositional cracks. The greenish-grey sandy
matrix suggests that it originated from a sandy channel-fill facies and most likely
has a para-autochthonous status.

3. Dealul Cuptorului (DC)

Localization: 300 to 400 m north-east from the Stiuini Valley, on the eastern slope
of Cuptorului Hill (relative altitude of 70 to 90 m).** Here several small outcrops
(coded DC 1-3) expose the basal section of the Sebes Formation.>

Conservation: in the past 15 years, the dinosaur track-site DC 1 (cca. 85 m?)
was mostly eroded away, while the other smaller outcrops and ravines (DC 2 and
3) are progressively covered by vegetation.

Facies: mainly red coloured claystone-siltstone overbank deposits and
bioturbated calcareous paleosols, with subordinate shallow sandy-pebbly channel
fills and point-bar deposits, related to a meandering river system. The site is
correlative to the Vurpir ravine section and is situated ca. 100 to 150 m above the
formation base.

Unit: lower part of the Sebes Fm.

Age: early Maastrichtian.

Fauna: the dinoturbated bedding plane of DC-1 sub-site preserved a few
dozens of hardly recognizable footprints and possible footprints, allocated to two
ot possibly three morphotypes.>! The best preserved medium-sized footprints were

48 Nopcsa 1905; Codrea, Mirginean 2007; K. Herepey considered it to belong to a late Eocene
mammal (Herepey 1896).

49 Vremir 2001; the dinosaur track-site was discovered and mapped by MV in May 2000, since when
it has been weathered and eroded away.

50 Vremir 2001; Therrien et al. 2002; Therrien 2005; Codrea et al. 2010a; Codrea et al. 2010b.

51 Vremir 2001; Therrien et al. 2002. Local stratigraphic log and position of the dinoturbated layer in
Codrea et al. 20104, fig. 14, incorrectly referred to Lancrim LcB site.
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allocated to an unidentified ornithopod and several plaster-casts were produced of
them.>? In the same dinoturbated layer, a nodosautid (S#ruthiosaurns?) osteodermal
plate (UBBG) was also found.>® In DC 2 and 3 sub-sites, the dominant fossils
(IRMMS, MDRC) are represented by turtle shell elements referred to Kallokibotion,
together with very rare pan-pleurodiran dortokids and mostly fragmentary dinosaur
bones (some of them referred to Zalmoxes). Most fossil bones show
predepositional breakage and are pinkish-white, brownish-red and rarely dark-gray
in colour. Over 20% of the vertebrate fossil sample bears various and abundant
insect (mostly termite) related traces and, more rarely, toothmarks
(crocodyliforms?), suggesting longterm pre-burial subaerial exposure.>*

4. Hapria (Hp); Herepe (h); Harpen (g)
Localization: a suite of small outcrops is located ca. 1 km west from Hapria village,
one of which is rather well exposed on the left bank of the stream. Occasional
field-prospections were done only recently (2006-2009). No other published data
are available.

Conservation: minor landslides and/or rock falls, as well as overgrowing
vegetation, progressively cover the exposures.

Facies: dominantly meters thick reddish calcareous silty-claystone units, with
subordinate bluish-gray sandy channel fill interbeddings.

Unit. Top Sebes Formation, ca. 100 to 150 m under the base of the Teleac
ravines section, exposed to the north.

Age: late Maastrichtian.

Fauna: the vertebrate fossils are represented by a limb-bone fragment
(TMS), allocated to an unidentified ornithopod dinosaur.

5. La Cutina-Dealul Fetii (DF); Sz6lchegy (h)
Localization: the site is located at the junction of the Sebes and Secas Rivers on the
south-western slope of Fetilor Hill, exposing more than 65 m from the lower-
middle section of the Sebes Formation.

Conservation: the bottom of the outcrop is heavily eroded by the Sebes River,
producing minor landslides and rock-falls.

Facies: the succession is characterized by coarse channel deposits in the base
and subordinate fine-grained red overbank sediments in the top.>

Unit: lower third of the Sebes Formation, cotrelative to the Lancrim A-C
sections (see below).

Age: probably early or early late Maastrichtian.

Fauna: occasional prospecting revealed that various vertebrate fossils
(IRMMS), mainly fragmentary dinosaurian limb-bones and vertebrae (Zalmoxes,
Telmatosanrns, Titanosauria indet.) and turtle shell elements (Kallokibotion sp.,

52 The footprint casts were deposited in the Geological Department of “Babes-Bolyai” University,
Cluj-Napoca (UBBG).

53 Vremir 2001.

5 Vremir 2009.

55 Detailed description and stratigraphic log is given in Vremir 2010, p. 642, fig. 5.
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dortokidae) occur in the sandy channel fills and red overbank deposits, whereas
these are very scarce in the coarse conglomeratic units, in which
fossilized/incarbonised wood fragments and logs are commonly found. The colour
of the fossil bones is white and yellowish-brown; they mostly show many cracks or
syndepositional breaks which suggest long-term subaerial exposure and
weathering, and possible intraformational reworking (especially in the upper
section).

6-8. Lancrim A-C (Lc/A-C); Lamkerék (h); Langendorf ()

Localization: an almost continuous seties of three main outcrops (coded upstream
from A to C) are situated 0.5-0.8 km north from the Secas-Sebes river junction.
These are exposed mainly on the right bank of the Sebes River, north-east from
Lancram village. This outcrop suite has been known since the beginning of the 20t
century,® but more detailed investigations and fossil collecting started only in
1998.

Conservation: the bottom of the outcrops LcA and LcB are heavily eroded by
the Sebes River, producing dangerous rock-falls, while outcrop LcC is
progressively covered by slope deposits.

Facies: the 40 m thick succession is characterized by greenish-brown or
blueish-gray lacustrine mudstones in the base, followed by several coarse, mainly
cross-bedded fluvial bar conglomerates, with tabular or cross-laminated sand and
sandstone interbeddings in the middle section, and occasional reddish overbank
fines in the top.”” The three major beds of coarse channel deposits contain dozens
of variously oriented silicified or incarbonised tree logs and stumps, some of them
16-18 m in length with diameters up to 1.5 m. As their spatial distribution and
otientation indicates, such megafossils accumulated during periodic heavy floods.
The dominant paleocurrent directions point towards a north and north-east
flowing, high-energy braided river. A swampy streamside gallery-woodland and
forested inter-channel overbank environment can be reconstructed, where the rich
vegetation probably attracted a large number of sauropod and ornithopod
dinosaurs.

Unit: lower third of the Sebes Fm.

Age: probably eatly or early late Maastrichtian.

Fauna: the vertebrate fossil material (UBBG; IRMMS) is represented by
hydrodinamically sorted patra-autochthonous skeletal elements, mainly massive
limb bones and vertebrae belonging to various dinosaurs. Besides a few stem turtle
(Kallokibotion) and eusuchian crocodyliform (Alodaposuchus) remains, most of the
specimens are represented by titanosaurs (cf. Magyarosanrus) and ornithopods
(Telmatosanrus, Zalmoxes), accumulated mainly in medium to coarse channel
deposits.’® In the basalmost lacustrine mudstones, frequent plant remains,
occasional gastropods and microvertebrates (disarticulated fish bones) occur. In
the lower section of LcB, a dinoturbated layer was identified: the relatively well

56 Nopcsa 1905; Tdrsulati iigyek 1909.
57 Vremir 2010, p. 643, fig. 6; Codrea et al. 2010a.
58 Vremir 2001; Vremir 2010; Codrea et al. 2010; Jipa 2012.
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preserved footprints were allocated to Iguanodontichnus ichnotaxon, probably related
to the euornithopod dinosaur Zalmoxes.® The fossil bones are of dark colour,
mostly black, and often show predepositional breaks and erosion marks. In LcC
outcrop, the fossils are light brownish or whitish-red in colour and, especially in
the overbank facies, they show many cracks and syndepositional breaks.

9. MI6

Localization: the outcrop was identified in 2010 and explored in detail during the
following years. Due to its major scientific importance, for conservation reasons a
precise localization is not given.

Conservation: slight erosion is progressively enlarging the exposure.

Facies: the section is dominantly formed by red-coloured calcareous and
bioturbated claystone-siltstone overbank deposits, sandy-silty crevasse splays,
occasional gray lacustrine mudstones and cross-laminated pebbly-sandstone and
conglomerate bodies, related to a shallow and meandering river system.

Unit: top of the Sebes Fm.

Age: late (possibly late late) Maastrichtian.

Fauna: the fossil vertebrate fauna IRMMS) is relatively diverse, represented
by turtles, small-sized azhdarchid pterosaurs and various ornithopod and sauropod
dinosaurs. Several dinosaur egg-clutches and nest structures were also recorded,
representing the first Transylvanian dinosaur nesting site identified so far outside
the Upper Cretaceous of the Hateg Basin.®0 The dark-coloured bones (including
articulated elements) are often well preserved, especially in the sandy channel fills.
In the red overbank facies and in the nesting horizons, the mostly weathered and
fragmentary bones are pinkish-white or pale brownish in colour, usually being
covered by a thick, greenish calcareous crust. A detailed description of the local
fossil assemblage will be provided in a forthcoming paper.

10-11. Oarda de Jos A and B (Od/A-B); Alséviradja (h); Salzporten (g)
Localization: the outcrop suite (coded Od/A-C) is located next to Oarda de Jos
village on the edge of Dublihanul Hill, on the right bank of the Sebes River, 0.5 to
1.2 km upstream from the Sebes-Mures river junction.

Conservation: heavy river erosion progressively cuts into the outcrops,
resulting in landslides and rock-falls. Because the very dynamic nature of the
exposures, petiodic monitoring and surveillance is required.

Facies: the section is characterized by laterally extensive sandy channel fills,
silty crevasse splays, locally developed ponded calcareous mudstones with thin coal
layers, and brownish-red fine overbank deposits related to a meandering fluvial
system.%! The dominant paleocurrent orientation indicates a north-cast to east
direction of flow. Numerous leaf imprints, fruits and incarbonised tree fragments
are recorded especially in the bottom part of the section, in the lacustrine and fine-

59 Vremir, Codrea 2002.

60 Barta et al. 2015.

o1 Detailed logs and lithological descriptions are given in: Vremir 2001; Vremir 2010; Codrea et al.
2010a; Jipa 2012; Dyke et al. 2012.
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grained channel facies. Aquatic invertebrates are also numerous, represented by
freshwater snails.

Unit. middle section of the Sebes Fm.

Age: probably early late Maastrichtian.

Fauna: the site has been known for more than a century,%? but systematic
investigations started only in Spring of 1994 (at which time the site was considered
to probably be from the Oligocene), when the first fossil bone (a partial humerus
of Zalmoxes) and various plant remains were collected by one of us ( 03
Subsequent prospecting and detailed investigation revealed its Late Cretaceous age,
and numerous additional vertebrate and invertebrate fossils were recovered (TMS;
IRMMS; UBBG). The mostly isolated macrovertebrate fossils occur especially in
the overbank deposits and occasionally in the sandy channel fills. Two lens-like
micro- and macro-vertebrate bone accumulations were identified in shallow
abandoned channels and calcareous pond deposits. Very few associated and/or
articulated skeletal elements (e.g. ornithopod hind-imb elements and articulated
vertebrae of a large lizard) were recovered, originating exclusively from the basal
reddish overbank facies. Owerall, the vertebrate assemblage includes fish
(Lepisostens), allocaudatan amphibians (A/banerpeton), indeterminate lizards, various
crocodyliforms (Alodaposuchus, Doratodon?, Acynodon?), abundant pan-pleurodiran
dortokids®* and stem-turtles (Kallokibotion), small sized azhdarchid pterosaurs,
various dinosaurs (Tebnatosanrus, Zalmoxes, titanosaurs and small theropods),
enantiornithin birds and kogaionid multituberculate mammals (Barbatodon). A huge
accumulation of avialan eggs and eggshells associated with hatchling and adult
enantiornithin bird skeletal elements was also recorded.®> Other eggshell fragments
recovered by screen-washing documents the presence of Pseudogeckoolithus? and
Megaloolithus ootypes®® as well.

12. Paclisa (Pc); Poklos (h)
Localization: more than a dozen outcrops occur upstream along Paclisii Valley,
Paraul cel Mare Valley as well as on Siliste Hill. Dinosaur bones were collected in
1902,57 but a precise localization of the fossiliferous sites is presently impossible.
Based on the description of the stratigraphic log,% the fossiliferous site might be
located along Paclisii Valley, upstream from the village in the upper course and
close to the base of the continental formation.

Conservation: the outcrops are mostly overgrown by vegetation.

Facies: various red-coloured siliciclastic deposits. As described by Nopcsa,
from top to bottom (down-section), the log is composed of:

02 Koch 1894; Nopcsa 1905.

63 Givulescu et al. 1995; Vremir 2001.
64 Rabi et al. 2013.

05 Vremir 2010; Dyke et al. 2012.

66 Codrea et al. 2010a.

7 Nopcsa 1905.

68 Tbid., p. 162.
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[...] brownish-red sandstone and claystone layers with subordinate bluish-gray
interbeddings, followed southward by yellowish and red variegated and well
stratified sandstone layers, covered by greenish-gray conglomerates [...] followed by

a thin brick-red calcareous claystone layer, yellowish conglomerates and finally gray

marl and sandstone.

He also notes that the brick-red claystone layers - very characteristic for
other sites - are almost completely missing, and that the gray marl and sandstone
layers observed upstream represent the same unit as that described from the
Stduinii Valley entrance.®

Unit: lower section of the Sebes Fm.

Age: probably early Maastrichtian.”

Fauna: Dinosauria indet. The fossil material collected by Nopcsa in 1902 is
unavailable for study (unknown collection).

13. Petregti-Arini (PT); Péterfalva (h); Petersdorf/Piterschtetf (g/s); Petrifaliu (t).
Localization: the PT section is localized along the Sebes River, between the
downstream, northern end of Petresti village and the southern end of Sebes town,
near the “Arini” sport resort and park.

Conservation: represents mainly an artificial channel outcrop-suite, exposed in
spring 2007 during the construction of a hydrotechnical project, and in sections of
the old riverbed downstream from the dam. The artificial channel and widened
riverbed, of ca. 1 km in length, are now partially covered by concrete (upstream),
while the lower section (which includes most of the fossil sites) will be sealed and
filled up in the near future in order to re-divert the river course.

Facies: the lower half of the section preserves deep to shallow marine
deposits and a transitional coastal-brackish estuarine facies representing the top
Bozes Formation, followed by paludo-fluvial and fully terrestrial deposits of the
base Sebes Formation.”

Unit: topmost Boges Fm. and the lower section of the Sebes Fm.

Age: late Campanian (1.0/a-c) to latest Campanian? - basalmost eatliest
Maastrichtian (L1-5).

Fauna: 1In total, nine fossiliferous layers have been identified, most of them
already described in detail.”? The upper Campanian fossiliferous beds (PT-L0/a-c)
contain a para-autochthonous vertebrate assemblage, with various lepisosteid and
myliobathid? fish scales and teeth, abundant anurans and lizards, various
crocodyliforms (Doratodon, Acynodon, Theriosnchus?), small and large sized pterosaurs,
turtles (Kallokibotion?), frequent nodosaurid and euornithopod (Zalmoxes) dinosaurs,
and multituberculate mammals (IRMMS).”> The latest Campanian? - eatliest
Maastrichtian Sebes Formation fauna, identified in fossiliferous layers PT L1-5, are

09 Palfy 1902 (marine-littoral deposits, here referred to the Top Bozes Formation).

70 Based on the pollen assemblage, a Maastrichtian age is given by E. Antonescu (Antonescu 1973).

" Detailed log description and interpretation is given in Csiki-Sava et al. 2012, Brusatte et al. 2013b
and Vremir et al. 2014.

72 Vremir et al. 2014.

73 Vremir et al. 2015. A detailed description of the late Campanian PT-L0/c vertebrate assemblage
will be presented in a forthcoming paper.
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apparently less diverse, but contain frequent dinosaurs (Zalmoxes) and pan-
pleurodiran dortokid turtles (“Muelbachia”), a medium sized pterosaur, anurans,
and a peculiar small sized multituberculate mammal (IRMMS).7 It is important to
note that the late Campanian-earliest Maastrichtian vertebrate assemblages
identified in the PT site completely lack hadrosauroid and titanosaur sauropod
dinosaurs?; this bias seems to represent a biostratigraphic trend, characterizing the
late Campanian-early Maastrichtian time interval in the Sebes area, documented by
the top Bozes Formation and basal Sebes Formation (as also seen in the lower
Maastrichtian sites of the Vurpidr ravines, Stiuinii Valley and Cuptorului Hill
sections (table 1).76

14. Rapa Lancrimului (RL); Lamkeréki szolohegy/szakadék (h); Roterberg bei
Langendorf (g)

Localization: a huge erosional ravine situated on the western slope of Plesii Hill, 4.0
- 4.3 km north of Sebes town, ca. 200 meters above the Trisca meadow and old
terraced vineyard. The site exhibits an over 80 m thick succession of the upper
section of Sebes Fm.

Conservation: the exposure has been documented on various maps since the
late 18 century. The ravine complex is progressively eroded by rainfalls.
Occasional landslides cover parts of the bottom section. Most of the outcrop is
inaccessible without climbing equipment.

Facies: the lithology is similar to that of Rapa Rosie outcrop, showing large-
scale superimposed sandy-pebbly cross-bedded channel bodies, and occasional
silty-claystone interbeddings. The top section of the local succession, however, is
characterized by extensive overbank deposits, with pedogenised calcretic red silty-
claystone layers up to several meters thick, which are missing (eroded away?) from
the Rapa Rosie type section.

Unit: middle-upper part of the Sebes Fm.

Age: late Maastrichtian.

Fauna: vertebrate fossils (TMS, IRMMS, UBBG) are less commonly found,
partly because of the limited accessibility. Scattered stem-turtle (Kallokibotion)
remains, as well as titanosaur sauropod (including Magyarosaurus?)” and
euornithopod (Zalmoxes) dinosaur fossils, are embedded in the medium to coarse
channel-lag deposits. As in the Rapa Rosie outcrop, the most frequent identifiable
skeletal elements are represented by massive titanosaur limbbones and vertebral
centra, which were less affected by the fluvial transport. Most bone fragments
exhibit extensive longitudinal or mosaic cracking, which indicates long-term
subaerial exposure (weathering stage 3-4) prior to burial, and some degree of
intraformational reworking, supporting the occurence of repeated erosional and
redepositional processes.

74 Vremir et al. 2014.
75 Brusatte et al. 2013b.
76 Csiki-Sava et al. 2016.
77 Csiki, Vremir 2011.
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15. Rapa Rosie (RR); Vorosmart/Vorosdomb (h); Roterberg bei Mithlbach (g);
Dealu Rosu (1).

Localization: the ca. 800 m wide and almost 200 high ravine complex known as the
“Red Cliffs” is situated 3 km north-east from Sebes town, on the south-western
slope of Plesii Hill.

Conservation: the ravine complex and the plateau above is part of a “Natura
2000 natural reserve (with geological, geomorphological, biological, archeological
landmarks) and is protected by Romanian legislation. Except for a few small
sections at the base and lateal parts, most of the exposures are inaccesible without
climbing equipment.

Facies: the exposed section is ca. 200 m in thickness (including the overlying,
transgressive Badenian deposits). The lower part of the section is dominated by
extensively developed red overbank deposits with coarse channel-fill interbeddings;
the middle part is characterized by numerous superimposed massive or cross-
laminated reddish sandy-gravelly channels. Towards the top of the section, a
fining-upward tendency can be noticed, with predominant loose sandy-pebbly
deposits and a series of thin silty-claystone interbeddings in the uppermost part.
The dominant large-scale, broad and shallow channel bodies with sheet-like
geometries observed in the middle section are commonly derived from braided
stream deposits with repeated erosional events. The fining-upward trend observed
in the upper part of the profile indicates a greater stratigraphic completeness,
represented by progressive abandonment and lateral migration in a high-sinuosity
and low-gradient fluvial channel system.

Unit. middle-upper part and type section of the Sebes Fm.

Age: late Maastrichtian.

Fauna: vertebrate fossils are common through the whole section, and in the
past decade, over 150 specimens have been collected. The vertebrate assemblage
(TMS, IRMMS, FGGUB, UBBG) includes rare crocodyliforms (Alodaposuchus, cf.
Doratodon), turtles (Kallokibotion),’® middle-size and giant pterosaurs, and various
dinosaurs, represented by titanosaur sauropods (possibly Magyarosaunrus and another
particular large-sized form),” ornithopods (Zalmoxes, Telmatosanrus), and possibly a
medium sized theropod.®’ Taphonomic characteristics indicate scattered and
transported (even abraded and moderately rounded) and weathered bone
fragments/splinters (in channel-fill and channel-lag facies), as well as occasional
autochthonous, more complete specimens, including fragile skeletal elements (in
point-bar and overbank facies). The fossils have a white-pinkish, or more rarely a
brownish or yellowish-brown colour, depending on the nature of the host rock and
the timing of recent weathering that affects most of the exposed fossils.

78 Vremir 2010.

79 Codrea et al. 2008; Csiki, Vremir 2011.

80 Grigorescu 1987; see also Jianu et al. 1997; Codrea, Vremir 1997; Codrea et al. 2003; Codrea, Dica
2005; Codrea et al. 2008; Codrea et al. 2010a; Codrea et al. 2010b. The presence of ankylosaurs at
Ripa Rosie (Grigorescu 1987: a fragmentary humerus - FGGUB) was not confirmed (Z. Csiki-Sava,
written comunication to M. Vremir in 2015).
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16-18. Sard 1-3 (Sd/1-3); Sard (h)

Localization: a series of outcrops situated south and south-east of Sard village
exposes a more than 300 m thick section from the lower half of the Sebes
Formation. This is exposed near the bridge that crosses the Ampoi River (Sd/1),
several hundred meters upstream along the river (Sd/2) and uphill on a small creek
between the previous two locales (Sd/3).

Conservation: moderate river erosion cuts into the base of Sd/1, while Sd/2
and Sd/3 ate progtessively covered by slope deposits and vegetation.

Facies: mainly oblique or cross-laminated brownish-red sandstone (channel,
point-bar) and coarse parallel-stratified conglomerate (coarse gravel bars), with
subordinate and relic brick-red carbonatic paleosoils (overbank) or laminated
purple-red micaceous siltstone-claystone interbeddings, related to a braided river
depositional system.8! Sd/3 exposes a bluish-spotted, putple-red silty-claystone
unit, which is interpreted as a moderately drained proximal floodplain facies. Un:z:
lower third of the Sebes Fm.

Age: Maastrichtian.®?

Fauna: due to their dominantly coarse facies, these deposits are not
conductive for fossil preservation. A small and fragmentary long-bone shaft was
collected here in 1970 by the late Prof. Miklos Mészaros, from the base of Sd/1
site (UBBG), which was identified as the femur of a juvenile titanosaur sauropod
(with a reconstructed length of ca. 15 cm). From Sd/2 an ornithopod dinosaur
(Zalmoxes) femur shaft fragment (IRMMS) was collected. Sd/3 site yielded several
vertebrate and invertebrate (snail) specimens, which currently are under study. In
Sd/1-2, the fossil bones atre yellowish-white or gray in colour and show many
abrasion marks and syndepositional breaks, suggesting their parautochthonous
nature.

19-23. Sebes-Glod A-E (SbG/A-E); Szaszscbes (h); Muhlbach, Rosenfeld (g);
Melnbach (s)

Localization: a suite of riverbed outcrops (coded towards upstream as SbG/A-E),
located 1.0 to 3.0 kilometers north of Sebes town, downstream and along the
Sebes River. SbG/A is located in the Sebes riverbed 100 m east and 200 m
upstream from the local football-field of Lancrim village. SbG/B, C and D are
exposed close to each other upstream from the cattle farm of Lancrim village,
along the river and 200 to 300 m east from the Sibiu-Oristie-Sebes motorway
junction, while SbG/E is located downstream from the railway bridge crossing the
river to south-east direction.

Conservation: When discovered and first explored in 1998383 the outcrops
were rather well exposed along the banks and often in the riverbed. In the recent
years however, the red clay deposits have been mostly eroded away or covered by
recent alluvium derived from the banks and from road construction works. Heavy

81 Vremir 2001; Codrea et al. 2010a; Jipa 2012; Maris 2012.

82 Suciu-Kraus et al. 2006; Maris 2012. The red continental formation was considered to be of the
Paleogene age by I. Gherman and V. Ianovici et al. (Gherman 1943; Tanovici et al. 1976).

83 Vremir 2001.
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erosion cuts into the river banks in SbG/B, C and D sub-sites, whereas SbG/A
and E are progressively covered by gravel.

Facies: each of the sub-sites are hosted by red overbank claystone and
siltstone units (overbank-facies OF 1-5; numbered from down-section/upstream)
with subordinate cross-laminated sandy-pebbly and conglomeratic channel
sediment interbeddings, related to a high-sinuosity meandering river system.

Unit: the lower third of the Sebes Fm.

Age: early Maastrichtian.

Fauna: In sub-site SbG/A (OF 1) the scarce vertebrate fossils ate
represented mainly by various well preserved dinosaur bones, including cranial,
axial and appendicular elements, belonging to ornithopod (Zalmoxes, Telmatosanrus)
and titanosaur sauropod (cf. Magyarosanrus) dinosaurs (UBBG, IRMMS). A few
turtle shell elements were also collected, assigned to Kallokibotion. During the last
decade a large number of vertebrate fossils have been found in sub-site SbG/B
(OF 2). Most of these are fragmentary or isolated bones, some referable to
dinosaurs Zalmoxes, Telmatosanrus, titanosaurs and velociraptorine theropods
(Balanr), and others to turtles (Kallokibotion; dortokid), crocodyliforms, azhdarchid
pterosaurs (Euraghdarcho), anurans and a multituberculate mammal.8* We note that
the SbG/B sub-site represents the type locality of the velociraptorin theropod
Balanr bondoc> and of the medium sized azhdarchid pterosaur Ewraghdarcho
langendorfensis.30 The sedimentologic and taphonomic evidence suggests a generally
attritional taphofacies of largely isolated and evenly distributed bone fragments.
More complete specimens or partial skeletons are rare, and usually are grouped in
paleo-depressions and crevasse splays functioning as “feeding spots”. The bones
suffered long-term prefossilization weathering, disarticulation (sometimes
associated with scavenging activity) and subaerial biodegradation, including
occasional insect-related surficial modifications.8” Sub-sites SbG/C and D (OF 3
and 4) contain fewer vertebrate fossils, which occur mainly in lens-like
accumulations, usually within silty-sandy crevasse splay deposits or minor sandy-
pebbly channels. The faunal composition is similar to the other sub-sites,
commonly with various dinosaurs (Zalmoxes, Telmatosanrus, titanosaurs), freshwater
and semi-terrestrial turtles (dortokid, Kallokibotion), crocodyliforms (Allodaposuchus,
cf.  Doratodon) and vatious pterosaurs, including middle-sized and giant
azhdarchids.®® Some eggshell fragments (geckonoid type) and other microfossils were
also recovered through screen-washing from a very rich bone-lens (SbG/D-L1),
which also contains numerous plant remains. SbG/E (OF 5) sub-site is spatially
more restricted, and the recovered fossils are represented by several ornithopod
and sauropod dinosaur limb bones and vertebrae. In general, the Sebes-Glod

84 Tbid.; Codrea et al. 2009; Csiki et al. 2010.

85 Csiki et al. 2010; Vremir 2010; Brusatte et al. 2013a; see also Cau et al. 2015.

86 Vremir et al. 2013.

87 Vremir 2009. Most insect-related bone modifications are produced by isopterans (termites) and
possible coleopterans (Dermestidae?), pointing to long-term subaerial exposure, a low water table, a
not densely vegetated environment, and relatively dry climatic conditions.

88 Vremir et al. 2011. An evaluation and description of the SbG/C and D fossil assemblages is in

progress.
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vertebrate fossils (TMS, IRMMS, UBBG) are white or pinkish-gray, or rarely dark-
brown in colour.

24. Secas-Straco (SS)
Localization: was exposed on the top of a hill, along the Sebes-Sibiu motorway
construction site, ca. 2.5 to 3.0 km south-east from Sebes town.

Conservation: the SS section of approximately haf a kilometer in length was
exposed in 2012-2013 during the construction of the Sebes-Sibiu motorway and is
presently completely covered, thus not available for study any longer.

Facies: coarse channel deposits of a predominantly red colour, with
subordinate silt-clay overbank interbeddings, reminiscent of those in the middle
section of Rapa-Rosie (RR) section. In all older geological surveys, the sub-surface
of SS area and the middle course of Secas Valley were mapped as middle Miocene
marine deposits.

Unit: Sebes Fm.

Age: possibly late Maastrichtian.

Fauna: a single vertebrate fossil was collected from SS site (IRMMS) and
represents the corpus of a mid-distal caudal vertebra (slightly dorso-ventrally
compressed) referred to a titanosaurian dinosaur (possibly Magyarosaurus). The
autochthonous fossil is well preserved (although the neural arch was broken off)
and has a dark brownish-red colour.

25. Teleac (Tc); Telek (h)

Localization: the Tc ravine and torrent complex is located 1 km north of Teleac
village, on the right side of and under the road to Totoi and Drambar villages, on
the left bank of the Mures River.

Conservation: the upper section exposed along several ravines is being
progressively covered by vegetation, while the lower section, along and under the
road, has been opened by small-scale landslides. The access road has also been
affected by landslides. The base of the ravines was heavily eroded in 1970 by a
major flood of the Mures River.

Facies: the lithology is similar to that of Rapa Rosie and Rapa Lancrimului
outcrops, showing numerous cross-bedded, coatse sandy-pebbly channel bodies
and silty-claystone units in the basal section.

Unit: top of the Sebes Fm.

Age: late Maastrichtian.

Fauna: The fossiliferous site was discovered in 1998, when the first fossils
were found, and has been investigated occasionally since then. The fossil
assemblage is represented by scarce and mostly fragmentary bones belonging to
the stem turtle Kallokibotion (articulated peripheral plates - UBBG), the
euvornithopod Zalmoxes (tibia shaft - UBBG) and a relatively large titanosaur
sauropod (anterior mid-caudal vertebra - IRMMS). Unidentified bone splinters or
larger fragments are common mainly in the upper section of the exposure. The
fossils are pale-brown or light-gray in colour and usually show signs of weathering.
From a stratigraphic point of view, the Tc site can be correlated with Rapa Rosie
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and Rapa Lancrimului sections and is situated ca. 150 m above the Hipria section,
located to the south-east.

26. Valea lui Mihai (VM); Mihdly drka (h)
Localization: one kilometer west of Cimput village, on both hillsides and along the
Mihaiului Valley.

Conservation: the small hill-slope outcrops are mostly covered by grass.

Facies: yellowish or gray sandy-pebbly channel fills and subordinate red-
coloured calcareous claystone-siltstone overbank deposits. The site is correlative to
the upper part of Valea Stduinii and lower part of Dealul Cuptorului sections, and
is situated ca. 50 to 100 m above the Sebes Formation base.

Unit: base of the Sebes Fm.

Age: early Maastrichtian.

Fauna: from the weathered surface of the hill-slope, a very small number of
scattered and fragmentary vertebrate fossils and silicified wood fragments were
collected IRMMS). These indicate the presence of turtles and dinosaurs. Without
more complete specimens, their precise identification is impossible. The colour of
the fossils is light gray or pinkish-white and they display signs of advanced
weathering.

27. Valea Stéuinii (VS); Kolcspatak (h); Valea Stoineloru, Valea Cheii (r).
Localization: one km long outcrop suite, exposed at the entrance and along the
Stauinii Valley, about 3 km north from Vurpir and Vingu de Jos localities.

Conservation: at present, most outcrops at the valley entrance area and valley
flanks are covered by debris and vegetation. At the beginning of the 20t century,
on the left bank of the vally entrance a sand-pit was functioning, which delivered
the first vertebrate fossil.

Facies: red or brownish-red silty-claystone and sandstone layers are cropping
out on the northern flank of the valley (overbank and minor channel deposits),
followed upstream by yellowish and greenish-gray massive sandstone and
conglomerate bodies (aggradational fan-delta), representing the local base of the
Sebes Fm. Following the valley upstream (down-section, due to the dip and strike of
the stratigraphic succession), dark grey or pale yellowish-grey marl and sandstone
units occut, with thin coaly-clay interbeddings (a brackish littoral/lagoonal facies),
lying on top of neritic, fossiliferous marl-sandstone couplets, with occasional
coarser interbeddings of turbidites, representing the top Boges Formation of the
late Campanian age.®® The Boges/Sebes Fm. transitional stratigraphic section was
studied in detail by various authors in the late 19" and beginning of the 20%
century.?

Unit. topmost Boges Fm. and the lower section of the Sebes Fm.

Age: late Campanian - early Maastrichtian.”!

89 Bilc, Zahatia 2013.
% Herepey 1896; Palfy 1902; Nopcsa 1905; Telegdi-Roth 1906.
o1 Age constraints of the Bozes Fm. after Bilc et al. 2007; Bilc et al. 2012 and Bilc, Zaharia 2013.
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Fauna: very few vertebrate fossils were discovered: in the (now covered)
sand-pit in which Herepey found parallel oriented incarbonised tree logs, including
the trunk and several leaves of a Sabal/ major palm-tree,”? a large crocodyliform
tooth (possibly Alodaposuchus) was tound in 1902 by Nopcsa (specimen impossible
to relocate).”> An unidentified long bone shaft and a fragmentary ornithopod
ischium (referred to Zalmoxes)** were later found in the yellowish sandy-pebbly unit
exposed at the valley entrance (IRMMS). A small and reworked unidentified turtle
shell IRMMS) was also found in the upper Campanian Acteonella (Trochacteon)- and
Inoceramus-bearing turbiditic unit in the top Boges Formation, exposed on a creek in
the right flank of the wvalley. In the dark-coloured, coal-bearing brackish
mudstone unit in the top-Boges Fm. (the “Cerithium strata” of Palfy), unidentified
small fish bones also occur. The macro-fossils are dark-brown or yellowish brown
in colour and all of them show signs of rolling and abrasion marks, suggesting a
long transport in a high-energy fluvial environment. In age and stratigraphic
position, this pootly known assemblage is correlative to the latest Campanian and
carliest Maastrichtian Petresti-Arini fauna (PT).%

28. Vinerea (Vi); Felkenyér (h); Ober-Brodsdorf (g) Britsderf (s)

Localization: a suite of pootly investigated outcrops exposed more than 3 km in
length along the right bank of Cugir Valley near Vinerea village, north from Cugir
town.

Conservation: moderate river erosion progressively cuts into the outcrops,
resulting in occasional rock-falls or minor landslides. The access to the main
exposures is limited by the abrupt terrain and water depth.

Facies:  cross-laminated sandy and pebbly channel-fill deposits with
subordinate brick-red overbank claystone-siltstone interbeddings. Occasionally
gray claystone-mudstone lenses and thin coal layers occur. In several places, and
unconformably above the fluvial beds, transgrading middle Miocene (Badenian)
marine deposits as well as Quaternary sandy gravels are exposed. Geological field
investigations and coal prospecting along the Cugir Valley were performed at the
end of the 19% and beginning of 20t century, and the red continental deposits
were considered as Late Cretaceous in age.”’

Unit: Sebes Fm.

Age: Maastrichtian.

Fauna: occasional field prospecting revealed very similar sedimentary facies
to those exposed along the Sebes River in Petresti, Sebes-Glod and Oarda de Jos;
nevertheless, the fossil content is extremely poor. Several smaller fossil bone
fragments were recovered from both the channel fills and red overbank deposits,

92 Staub 1889; Herepey 1896.

93 Nopcsa 1905.

4 Identified by Z. Csiki-Sava (verbal communication to M. Vremir in 2015).

95 Vremir 2001; Vremir 2004.

9 Vremir et al. 2014; Vremir et al. 2015.

97 Primics 1891; Halavits 1905. Later, in 1906, Gy. Halavits reconsidered the age of the red
continental strata cropping out between Sibot, Vinerea and Sebes as Oligocene-early Miocene
(Halavats 1900).
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but their taxonomic affinity remains uncertain. The bone fragments are white or
brownish-red in colour and are usually are fragmented and weathered.

29-30. Vurpar 1-2 (Vp1-2); Borberek (h); Burgberg (¢) Burprich (s)

Localization: Vpl is located about 700 m north from Vurpar village and the local
pub, on the left side along the rural road to Paclisa and Alba Iulia. Vp2 is located
on the hillslope above the northern end of the village, ca. 400 m south-west from
Vpl.

Conservation: from a geomorphological point of view, the Vurpdr ravines
(Vpl) were formed before the 18" century and were active until ca. 1860, being
eroded by a wide meander of the Mures River (later artificially diverted).
Subsequent remodeling due to landsliding took place in 1970, after a major flood.
In the past 10 years, large surfaces were covered by vegetation and slope deposits.
Being located on a private estate since 2012, Vp1 is functioning as paleontological
conservation site (as the type locality of the euornithopod dinosaur Zalmoxes
shqiperorum), which is constantly monitored, and where only surface fossil collecting
is permitted. The Vp2 site is represented by a suite of small exposures opened by
recent landslides, and is located in another private land (a vineyard). Presently,
most of the exposures ate covered by vegetation and recent slope deposits.

Facies: the ca. 70 m thick stratigraphic section is dominated by
pedogenetically modified red and brownish calcareous claystone/mudstone units,
interrupted by laterally extensive brownish-gray or greenish-gray cross-laminated
sandstone sheets. The section is interpreted as a floodplain-dominated meandering
fluvial system. A more detailed description and interpretation is given in several
other publications.’

Unit. base of the Sebes Fm.

Age: early Maastrichtian.

Fauna: the first vertebrate fossils (associated lower jaw, scapula, sacrum,
ilium, ischium and femur; NHMUK) were collected by Ferenc Nopcsa in 1902,
and were allocated to the genus “Mochlodon.” Recently, this specimen was
defined as the holotype of the euornithopod Zalmoxes shgiperorum.’ Other fossils
were occasionally collected in the 1960-70s by Prof. Miklés Mészaros and his
student Rolf Speck, and then a decade later by Prof. Dan Grigorescu.!%! These atre
represented by a rib and a proximal femur referable to Za/moxes (UBBG) and some
other fragmentary bones (FGGUB). More intensive field-prospecting started in
1997, and since then several hundred fossil specimens have been collected and
identified (UBBG, TMS, IRMMS). The local faunal composition is relatively poor:
it includes rare basal eusuchian crocodyliforms (Alodaposuchus),'"? semi-terrestrial
and freshwater turtles (Kallokibotion and the pan-pleurodiran dortokid

98 Therrien et al. 2002; Codrea et al. 2001; Codrea et al. 2003; Codrea et al. 2010a; Codrea et al.
2010b; Therrien 2005.

9 Nopcsa 1905; Grigorescu 1987.

100 Weishampel et al. 2003.

100 M. Mészaros verbal communication to M. Vremir (1999); Grigorescu 1987; Grigorescu 1992.

102 Vyemir 2001.

716



Repertoite of the Late Cretaceous Vertebrate Localities from Sebes Area, Alba County (Romania)

“Muelbachia”),!® as well as numerous dinosaur fossils, represented mainly by
scattered elements, but also by several partial skeletons belonging to ornithopod
(Zalmoxes) and nodosaurid (possibly Struthiosaurus) dinosaurs.'% From this site, a
partial skeleton of a small-sized theropod dinosaur was mentioned,'%> which,
however, was never published, figured or subsequently referred in the literature
(we suspect a possible case of misidentification). The fossils are light gray, bluish-
white or yellowish-brown in colour and present various stages of weathering,
frequent cracking, predepositional breaks and occasional puncture marks, as well as
diverse insect-related traces.!’ The fossil distribution is uneven, the bones being
more frequent in certain layers of the pedogenised overbank deposits. At least six
more or less articulated partial skeletons were recovered from three distinct
layers!07: these belong to young and adult Za/moxes individuals (five specimens -
including the Z. shgiperorum type specimen) as well as to a young/subadult
nodosaurid.'® Most of these skeletons were partially dispersed by scavengers
(based on some associated shed teeth, probably by the basal eusuchian
Allodaposuchus), and subaerially exposed for various periods of time.

Repertoire of the Late Cretaceous Vertebrate Localities from
Sebes Area, Alba County (Romania)

(Abstract)

In the present paper, we review the actual status, stratigraphic position, relative age, lithology and
fossil content of thirty Late Cretaceous vertebrate-bearing continental localities of the Sebes area (SW
Transylvanian Basin, Romania; see table 1). Vertebrate assemblages are recorded in the Late (possibly
latest) Campanian Bozes Formation (2 sites), from the lower Maastrichtian (8 sites) and the “middle”-
upper Maastrichtian (20 sites) of the Sebes Formation. Vertebrate fossils (bones, eggs, footprints),
although not abundant, are widespread throughout the whole thickness (over 1,000 m) of the Late
Cretaceous continental succession. The ILate Campanian and Maastrichtian vertebrate fauna
succession comprises a variety of fish, anurans, lizards, pterosaurs, crocodylimorphs, turtles,
dinosaurs, birds and multituberculate mammals. Their geographic and stratigraphic distribution is
given in table 1. The best dated sites are localized in the base of the continental succession (Petresti-
Arini and Stduinii Valley sites) and represent the Late Campanian and lowermost Maastrichtian
interval. Most of the remaining sites, are stratigraphically localized based on their relative position to
each other (considering the depositional setting, thickness, stratigraphic completeness and presumed
sedimentation rates), yet lacking any precise age determination. The youngest occurtences are
considered to represent the Late Maastrichtian (MI6, Biribant and perheps Teleac), because of their
very high position in the stratigraphic succession, close to the formation top (more than 1,000 m
above the formation base).
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Fig. 1. Simplified geological map of the Sebes region (Romania), showing the Late
Cretaceous vertebrate-bearing localities listed in the present repertoire (after Csiki-Sava et
al. 2016 - modified). Legend: 1 - crystalline basement; 2 - sedimentary cover of the
Transylvanian Basin; 3 - uppermost Campanian-lowermost Maastrichtian transitional-
continental deposits; 4 - Maastrichtian continental deposits; 5 - Quaternary terraces and
alluvia; 6 - fossil sites, numbered according to the text.
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Table 1. Stratigraphic and geographic distribution of the Late Cretaceous vertebrates in Sebes region, south-western Transylvanian Basin
(Romania). Cmp2 = upper Campanian; Mal = lower Maastrichtian; Ma2 = upper Maastrichtian
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HSCE
IJAM
IJjo
IPH
Istros
JACerS
JAS
JFA
JLS
JMH
JOB
JPSP
JRGZM
JSP
JSSR

JvP

Kozlemények

Le Glob
LS]

L$

MA

Marisia
Marmatia

Materiale
MBGAEU

MCA

- The Historical Journal. University of Cambridge (UK).

- History & Society in Central Europe. Istvan Hajnal Society
of Historians. Medium Avum Quotidianum Society.
Budapest. Krems.

- International Journal of Arts Management. Ecole des
Hautes Ftudes Commerciales (HEC) in Montreal.

- International Journal of Osteoarchaeology. United States.

- Inventaria Prachistorica Hungarie. Budapest.

- Istros. Muzeul Brailei. Braila.

- Journal of the American Ceramic Society. The American
Ceramic Society, Ohio.

- Journal of Archaeological Science. Academic Press. United
States.

- Journal of Field Archaeology. Boston University.

- Journal of Lithic Studies. Edinburgh.

- Journal of Modern History. University of Chicago.

- Jarbuch der Osterreichschen Byzantinistik. Institut fir
Byzantinistik und Neogrizistik der Universitit Wien.

- Journal of Personality and Social Psychology. American
Psychological Association. Washington DC.

- Jahrbuch des Rémisch-Germanischen Zentralmuseums zu
Mainz. Mainz.

- Journal of Systematic Palacontology. British Natural
History Museum. London.

- Journal for the Scientific Study of Religion. The Society for
the Scientific Study of Religion. South-Carolina.

- Journal of Vertebrate Paleontology. Society of Vertebrate
Paleontology (SVP) in partnership with the Taylor & Francis
Group. Abingdon, Oxfordshire (UK).

- Kozlemények az Erdélyi Nemzeti Mizeum Frem - és
Régiségtarabol, Cluj.

- Le Globe. Revue genevoise de géographie. Paris.

- Life Science Journal. Acta Zhengzhou University.
Zhengzhou (China).

- Lucriri stiintifice. Institutul de invigimént Superior
Oradea.

- Mitropolia Ardealului. Revista oficiald a Arhiepiscopiei
Sibiului, Arhiepiscopiei Vadului, Feleacului si Clujului.
Episcopiei Alba Iuliei si Episcopiei Oradiei. Sibiu (1956-
1991). A continuat Revista Teologica, (1907-1947) si este
continuatd de aceeasi revista.

- Marisia. Studii $i Materiale. Targu Mures.

- Marmatia. Muzeul Judetean de Istorie si Arheologie. Baia
Mare.

- Materiale i cercetdri arheologice. Bucuresti.

- Mitteilungen der Berliner Gesellschaft fur Anthropologie,
Ethnologie und Urgeschichte. Betlin.

- Materiale si cercetdri arheologice. Bucuresti.
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ME

ME]JSR

MemAntiq

MIA

M]JSS

Monumente Istorice

Monumente gi muzee

MPG
MSIAR

MTE
Naturwissenschaften

Oltenia$tNat

OL
PA

PAPS

PAS
PAT

PBF
PLOS ONE

PM

PNAUSA

Pogrebal’nyj obrjad
Pontica

PPP

ProblemyArh

Lista abrevierilor

- Memoria Ethnologica. Centrul Judetean pentru
Conservarea  si  Promovarea  Culturii  Traditionale
Maramures. Baia Mare.

- Middle-East Journal of Scientific Research. International
Digital Organization for Scientific Information. Deira,
Dubai (United Arab Emirates).

- Memoria Antiquitatis. Complexul Muzeal Judetean Neamt.
Piatra Neamt.

- Materialy i issledovaniya po arkheologii SSSR. Akademiya
Nauk SSSR. Moskva.

- Mediterranean Journal of Social Sciences. Mediterranean
Center of Social and Eductional Research. Rome.

- Monumente Istorice. Studii §i lucriri de restaurare. Directia
Monumentelor Istorice. Bucuresti.

- Monumente si muzee. Buletinul Comisiei Stiintifice a
Muzeelor, Monumentelor Istorice si Artistice. Bucuresti.

- Marine and Petroleum Geology. Elsevier.

- Memoriile Sectiunii Istorice a Academiei Romane, seria a
IT-a. Academia Romana. Bucuresti.

- Magyar To6rténelmi Eletrajzok. Budapest.

- Naturwissenschaften. Springer-Verlag. Berlin, Heidelberg.

- Oltenia. Studii i Comuniciri. Stiintele Naturii. Muzeul
Olteniei. Craiova.

- Osrégészeti Levelek. Prehistoric newsletter. Budapest.

- Patrimonium Apulense. Directia Judeteand pentru Culturd
Alba. Alba lulia.

- Proceedings of the American Philosophical Society.
American Philosophical Society. Philadelphia.

- Prihistorische Archiologie in Stidosteuropa. Berlin.

- Patrimonium Archaeologicum Transylvanicum. Cluj-
Napoca.

- Prichistorische Bronzefunde. Miinchen.

- PLOS ONE. International, peer-reviewed, open-access,
online publication.

- Publics et musées. Association Publics et Musées - PUL
(Presses universitaires de Lyon). Lyon.

- Proceedings of the National Academy of the United States
of America. National Academy of the United States of
America.

- Pogrebal’'nyj obtjad rannih kochevnikov Evrazii. Juzhnyj
nauchnyj centr Rossijskoj Akademii nauk. Rostov-na-Donu.
- Pontica. Muzeul de Istorie Nationald §i Arheologie
Constanta.

- Palacogeography, Palacoclimatology, Palacoecology
(“Palaeco3”). An International Journal for the Geo-Sciences.
Elsevier.

- Problemy atheologii, jetnografii, antropologii Sibiri i
sopredel'nyh territorij. Institut arheologii i jetnografii
Rossijskoj Akademii nauk. Novosibirsk.
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Programm Miihlbach

Pz

QG

QSA
Quartir

RA

RArhiv
Radiocarbon
RB

REF
RESEE
RHMC

RHSEE/RESEE

RI
RIR
RJP
RJS

RM
RMMG

RMM-M
RP

RRH
RT
SA
SAI

- Programm des evaghelischen Untergymnasium in
Miihlbach und der damit verbundenen Lehranstalten.
Miihlbach (Sebes).

- Prihistorische Zeitschrift. Deutsche Gesellschaft fuer
Anthropologie, Ethnologie und Urgeschichte, Institut fiir
Prihistorische Archiologie. Berlin.

- Quaternary Geochronology. The International Research
and Review Journal on Advances in Quaternary Dating
Techniques.

- Quaderni di Studi Arabi. Istituto per I'Oriente C. A.
Nallino. Roma.

- Quartir. International Yearbook for Ice Age and Stone
Age Research.

- Revista Arheologicd. Institutul de Arheologie si Istorie
Veche. Chisiniu.

- Revista Arhivelor. Arhivele Nationale ale Romaniei.
Bucuresti.

- Radiocarbon. University of Arizona. Department of
Geosciences.

- Revista Bistritei. Complexul Muzeal Bistrita-Nasaud.
Bistrita.

- Revista de etnografie si folclor. Institutul de Etnografie si
Folclor ,,Constantin Briiloiu”. Bucuresti.

- Revue des études sud-est européennes. Academia Romani.
Bucuresti.

- Revue d’histoire moderne et contemporaine. Société
d’histoire moderne et contemporaine. Paris.

- Revue historique du sud-est européen. Academia Romana.
Bucuresti, Paris (din 1963 Revue des études sud-est
européennes.

- Revista de Istorie (din 1990 Revista istoricd). Academia
Romanai. Bucuresti.

- Revista istoricd romand. Institutul de Istorie Nationald din
Bucuresti.

- Romanian Journal of Paleontology. Geological Institute of
Romania. Bucharest.

- Romanian Journal of Stratigraphy. Geological Institute of
Romania. Bucharest.

- Revista Muzeelor. Bucuresti.

- Revista Muzeul Mineralogic-Geologic, al Universititii din
Cluj la Timigoara. Sibiu.

- Revista Muzeelor si Monumentelor. Muzee. Bucuresti.

- Revista de Pedagogie. Institutul de Stiinte ale Educatiei.
Bucuresti.

- Revue Roumaine d’Histoire. Academia Romani. Bucuresti.
- Revista Teologica. Sibiu.

- Sovetskaya arkheologiya. Akademiya Nauk SSSR. Moskva.
- Studii si articole de istorie. Societatea de Stiinte Istorice si
Filologice a RPR. Bucuresti.
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SAO

Sargetia
Sargetia Naturae
SCE

SCCI
SCIA

SciAm
SCGG

SCIV(A)
SGJ
SMIM

SP
SPACA

SPPF
SSK

Starinar
Stina

StComSibiu

StComSM
StRI

StudiaUBBG
StudiaUBBGG
StudiaUBBGM
StudiaUBBH

Suceava

SUCH

SUPMPh
sv
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- Studia et Acta Orientalia. Société des Sciences Historiques
et Philologiques de la RPR., Section d’Etudes Orientales.
Bucarest.

- Sargetia. Acta Musei Devensis. Muzeul Civilizatiei Dacice
si Romane Deva.

- Sargetia. Acta Musei Devensis. Series Scientia Naturae.
Muzeul Civilizatiei Dacice si Romane Deva.

- Studii si comuniciri de etnologie. Institutul de Cercetiri
Socio-Umane Sibiu.

- Studii, conferinte si comuniciri istorice. Sibiu.

- Studii si cercetiri de istoria artei. Academia Romani.
Bucuresti.

- Scientific American. New York.

- Studii si Cercetiri. Geologie-Geografie. Complexul Muzeal
Judetean Bistrita-Nasaud. Bistrita.

- Studii si cercetdri de istoria veche. Bucuresti (din 1974,
Studii si cercetdri de istorie veche si arheologie).

- Soobshhenija Gosudarstvennogo Jermitazha.
Gosudarstvennyj Jermitazh. Leningrad.

- Studii $i materiale de istorie modernd. Institutul de Istorie
,»Nicolae Torga” Bucuresti.

- Studii de Preistorie. Bucuresti.

- Stratum Plus: Archaeology and Cultural Anthropology.
Superior Council on Science and Technical Development of
Moldavian Academy of Sciences. Saint Petersburg, Kishinev,
Odessa, Bucharest.

- Societa Preistoria Protostoria Friuli-V.G. Trieste.

- Studien zur Siebenbirgischen Kunstgeschichte, Koéln.
Wien.

- Starinar, Treda Serija. Arheoloski Institut. Beograd.

- Stana. Sibiu.

- Studii §i comuniciri. Arheologie-istorie.  Muzeul
Brukenthal. Sibiu.

- Studii si comunicari. Muzeul Judetean Satu Mare.

- Studii. Revistad de istorie (din 1974 Revista de istotie si din
1990 Revista istoricd). Academia Romana. Bucuresti.

- Studia Universitatis Babes-Bolyai. Geologia. Universitatea
»Babes-Bolyai” Cluj-Napoca.

- Studia Universitatis Babes-Bolyai. Geologia-Geographia.
Universitatea ,,Babes-Bolyai” Cluj-Napoca.

- Studia Universitatis Babes-Bolyai. Geologia-Mineralogia.
Universitatea ,,Babes-Bolyai” Cluj-Napoca.

- Studia Universitatis Babes-Bolyai. Series Historia.
Universitatea ,,Babes-Bolyai” Cluj-Napoca.

- Anuarul Muzeului Judetean Suceava.

- Studia Universitatis  Cibiniensis, Serie = Historica.
Universitatea ,,Lucian Blaga” Sibiu.

- Studia Universitatis Petru Maior. Philologia. Targu-Mutes.
- Siebenbiirgische Vierteljahrschrift. Hermannstadt (Sibiu).
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SympThrac

TEA
Terra Sebus

TESG

Thraco-Dacica
Transilvania

Transsylvania Nostra
Trudy nauchnogo
TT

Tyragetia

Tara Barsei
Ungarische Revue

UPA

Vestnik arkheologii

Vestnik Novosibirskogo

VLC

VPUI

VR

WAS]J
WorldArch
Xenopoliana

Yearb. Phys. Anthropol.

Yezhegodnik gubernskogo

ZfSL

Ziridava
ZooKeys

- Symposia Thracologica. Institutul Roman de Tracologie.
Bucuresti.

- TEA. The European Archaeologist.

- Terra Sebus. Acta Musei Sabesiensis. Muzeul Municipal
,,Joan Raica” Sebes.

- Tijdschrift voor Economische en Sociale Geografie. Royal
Dutch Geographical Society. Oxford (UK), Malden (USA).

- Thraco-Dacica. Institutul Roman de Tracologie. Bucuresti.
- Transilvania. Foaia Asociatiunii Transilvane pentru
Literatura Romani si Cultura Poporului Roman. Brasov.

- Transsylvania Nostra. Fundatia Transsylvania Nostra. Cluj-
Napoca.

- Trudy nauchnogo Karel’skogo tsentra Rossiyskoy akademii
nauk. Karel’skiy tsentr Rossiyskoy akademii Nauk. Moskva.

- Torténeti Tar. Akadémia torténelmi bizottsaganak.
Budapest.

- Tyragetia. Muzeul National de Arheologie si Istorie a
Moldovei. Chisinau.

- Tara Barsei. Muzeul ,,Casa Muresenilor” Brasov.

- Ungarische Revue, Herausg. von P. Hunfalvy. Budapest.

- Universititsforschungen zur Prihistorischen Archiologie.
Berlin.

- Vestnik arkheologii, antropologii i etnografii. Institute
problem osvoyeniya Severa Sibirskogo otdeleniya Rossiyskoj
akademii nauk. Tyumen.

- Vestnik Novosibirskogo gosudarstvennogo universiteta.
Serija: Istorija, filologija. Novosibirskij gosudarstvennyj
universitet. Novosibirsk.

- Victorian Literature and Culture. Cambridge University
Press. Cambridge (UK).

- Vestnik permskogo universiteta.
Gosudarstvennyi Universitet. Perm’.

- Victorian Review. Victorian Studies Association of
Western Canada. Toronto.

- World Applied Sciences Journal. International Digital
Organization for Scientific Information. Deira, Dubai
(United Arab Emirates).

- Wotld Archaeology. London.

- Xenopoliana. Buletin al Fundatiei Academice ,A. D.
Xenopol” Iasi.

- Yearbook of Physical Anthropology. New York.

- Yezhegodnik gubernskogo muzeya Tobol’ska. Tobol’sk
Khistori Muzeum. Tobol’sk.

- Zeitschrift  fur  Siebenbirgische
Gundelsheim.

- Ziridava. Muzeul Judetean Arad.

- ZooKeys. Sofia.

Istoriya. Permskiy

Landeskunde.
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