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Introduction to the trip
Route: From Bucharest we take the highway to Pitești, turn north on the road DN73 to Rucăr,
then turn NW onto a local road up to the confluence of Răușor Valley with Purcărete Valley
(Stop1). We walk on the Purcărete Valley (narrow valley, usually with water, with only one
passage of gentle climbing, and return on a forestry road).
We return to Rucăr, we take again the national road DN73 to Podu Dâmboviței, then turn NE
along the Dâmbovicioara Valley. We walk on the road DC22 along the Dâmbovicioara
Gorges (Stop 2).
We return to Podu Dâmboviței and drive east on the national road DN for another 3 km, then
leave the cars and walk on a local road for almost 800 meters, to arrive to “Drumul de Care
Roman” (“The Roman Chariots Road”) located on the left slope of the Orății Valley (Stop 3).
Then we climb for 20 minutes on the gentle path to Stop 4. From this location we climb 10
minutes to reach the national road, on a place with beautiful landscape view toward the Podu
Dâmboviței horst structure. Then, take the cars and go to the accommodation location in the
area.

Fig. 1 Route map of the field trip (based on Google maps).

On the second day, we took again the Orătii Valley and walk on the valley (gently slippery if
it is raining) (Stops 5, 6). Almost at the end of the Orății Valley, we leave the valley and
climb to the national Road DN 73, on the western flank of Sasului Hill, toward the hotel
Nedeea. Behind the hotel, we walk few minutes for Stop 7.
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We return to DN73 going NE by cars toward Bran, after almost 7 km we stop for a landscape
view of the western slopes of Bucegi Mountains and eastern slopes of Piatra Craiului
Mountains (Southern Carpathians) (Stop 8).
Take the cars and go NE on the DN73 to Moeciu. At Moeciu, we turn toward SW on the
DJ112F going to Cheile Grădiștei touristic complex (Fundata Resort) (Stop 9).
We return to Bucharest taking the roads DN73A and DN1.
General overview on the geological setting of the visited area
The Rucăr-Bran zone (or Dâmbovicioara zone) is located in the eastern part of the Southern
Carpathians and was described by Patrulius (1969) as a syncline structure, oriented southwestnortheast, developed between the Făgăraș and Iezer-Păpușa Mountains to the west and
Leaota, Bucegi and Postăvaru Mountains to the east.
From geotectonic perspective the Rucăr-Bran zone is located on the eastern part of the Getic
Nappe, one of the major geotectonic units of the Median Dacides in Romanian Carpathians,
interpreted as parts of the strongly deformed European continental margin (Săndulescu 1984,
1994). In the Southern Carpathians, the Median Dacides (Getic-Supragetic domains) include
wide areas of pre-Mesozoic metamorphic-magmatic basement complexes and PalaeozoicMesozoic sedimentary sequences (Iancu et al. 2005). The sedimentary cover of the Getic
Nappe is represented by Triassic–Lower Cretaceous sediments preserved in different zones
(e.g., Rucăr-Bran zone, Bucegi Mountains, Piatra Craiului Mountains, Buila-Vânturarița
Massif, Hațeg area) covering the Getic basement. The Triassic deposits could be observed
around the Brașov – Râșnov area.
In several so-called ”ridge” areas of the Getic Domain (e.g., Leaota Ridge, Patrulius 1969)
thin, condensed successions were formed during the Middle Jurassic. These successions
exhibit signs of reduced sedimentation, omission, erosion, in-situ reworking and
synsedimentary cementation. These signs are represented by different types of discontinuities
associated with intervals of stratigraphic condensation in the Bucegi Mountains., Rucăr-Bran
zone, Piatra Craiului Mountains and Buila-Vânturarița Mountains. During the Middle Jurassic
(Bajocian – Callovian), these areas were affected by faulting and differential subsidence and
the resulted faulted-blocks acted like short-lived swells (or ridges) where condensed deposits
associated with Fe-mineralized hardgrounds were generated. Contemporaneous tectonic
extensional processes within the strongly deformed European continental margin are
documented in the previously mentioned zones by the presence of neptunian dykes, clastic
dykes and tectonic breccias as well as by the difference in thickness and stratigraphic
extension of different members within the condensed sections. Specific
environments/microenvironments appropriate for development of different types of
microbialites-metazoans assemblages were developed in connection with the previously
presented events during the Middle Jurassic.
During the Late Jurassic–Early Cretaceous, an extended and complex system of carbonate
platforms were developed along the northern passive margin of the Neo-Tethys between 19º
and 24º N palaeolatitude (cf. Panaiotu, 1998) throughout the Getic Domain. This system of
carbonate platforms was defined by Patrulius (1976) and Patrulius and Avram (1976) as the
Getic Carbonate Platform.
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Fig. 2 Location of the Rucăr-Bran zone within the Southern Carpathians
(based on the geotectonic map of Romania, Săndulescu 1984).

The Upper Jurassic–Lower Cretaceous deposits of the Getic Carbonate Platform crop out
on large surfaces in the Dȃmbovicioara (Rucăr-Bran) zone, in the Piatra Craiului Mountains
and on the western side of the Bucegi Mountains. In these areas (excepting the Bucegi
Mountains) the Kimmeridgian to early Valanginian time interval is usually represented by a
thick succession (up to 900 m) of Štramberk-type limestones, whereas the upper Valanginian
to lower Aptian consists of different types of limestones and marly limestones with variable
stratigraphic thickness. In the Bucegi Moutains the same interval is represented by “deepwater” limestones, formed in open marine marginal carbonate platform environment. In the
eastern part of Getic carbonate platform, the upper Jurassic – lower Aptian deposits are
covered by upper Aptian and Albian – Cenomanian conglomerates and sandstones (Patrulius,
1969).
The litostratigraphy and biostratigraphy of the Triassic to Cretaceous deposits from these
areas have been studied since the middle of the 19th century. Among the main contributions to
the knowledge of the biostratigraphy of Rucăr-Bran area there were those provided by
Herbich (1888), Simionescu (1898), Popovici-Hatzeg (1898), Jekelius (1938), Oncescu
(1943), Patrulius (1969), Patrulius and Avram (1976). The detailed history of the geological
researches in the Rucăr-Bran area was presented by Patrulius (1969), Patrulius et al. (1980)
and Avram and Grădinaru (1993, 2001). Outstanding works by Patrulius (1963, 1969),
Patrulius and Avram (1976, 2015) and Patrulius et al. (1980) provided the general outline of
the Jurassic–Cretaceous litho- and biostratigraphy from the Rucăr-Bran zone. During the last
decades a number of studies contributed to the detailed litho- and biostratigraphy of the
Middle Jurassic and Upper Jurassic–Lower Cretaceous carbonate successions located in this
zone (Grădinaru and Bărbulescu, 1989; Avram and Grădinaru, 1993, 2001; Panaiotu et al.,
1997; Melinte and Mutterlose, 2001; Andrăşanu, 2009; Dragastan, 2010; Lazăr and
Grădinaru, 2014, Bucur et al., 2014, Grigore et al., 2015, Grădinaru et al., 2016).
The basement of the Rucăr-Bran zone is represented by metamorphic series (Cumpăna Series
and Leaota Series) that belong to the Leaota and Iezer-Păpușa Mountains (cf. Gherasi et al.,
1966).
In the following we will summarize the lithostratigraphic data by the previous mentioned
authors for the Middle Jurassic-Lower Cretaceous succession from the Rucăr-Bran zone.
3

The Middle Jurassic stratigraphy (Fig. 3):
Colții Cheii Formation (?Bajocian-?Bathonian, 10-25 m thick): the base of the formation is
represented by conglomerates, sandstones and fine-grained sandy limestones and
discontinuous quartzite conglomerate intercalations. These deposits are capped by a 1.5–2.5
m thick, grey-yellowish limestone made up of ooidal bioclastic grainstone-packstones and
ooidal bioclastic grainstones and rudstone associated with ferruginous hardgrounds (in
Purcărete Valley), followed by silty marls and marly limestones with gastropods, ammonites
and Bositra buchi. The thickness of Colții Cheii Formation is variable in different sections
ranging from almost 26 m in Purcărete Valley (the SW part of the Rucăr-Bran zone) to less
than 10 m in Dâmbovița Valley (the central part of the Rucăr-Bran zone), to 18-20 m in Cheia
(Moieciu Valley, in the NE part of the Rucăr-Bran zone).
Gruiul Lupului Formation (Callovian – Oxfordian) it has a variable thickness and
lithostratigraphy in different sections of the Rucăr-Bran zone. The maximum thickness
(almost 75 m) is observed on the upper part of Lupului Valley (Gruiul Lupului). Here the
middle-upper Callovian deposits are developed on direct contact with the metamorphic
basement. The base of the succession is represented by different types of breccias (rubble
breccia and in-situ fracture breccia, 3-4 m thick) containing coarse to medium angular
metamorphic rock fragments and limestone clasts derived from the underlying
lithostratigraphic unit (Colții Cheii Formation). The voids and fractures are filled with red
micrite and micropeloidal carbonate and with early diagentic (fibrous and radiaxial) cements.
The breccias are overlain by red micropeloidal carbonates containing angular clasts of
metamorphic rocks and of bioclastic grainstone-packstone, followed by medium bedded red
micropeloidal limestones, yellow bioclastic grainstone-packstone and grey packstonewackestone bearing Middle-Upper Callovian ammonites. Simionescu (1898) described for the
first time from these deposits a rich fauna of Middle Jurassic ammonites. The upper part of
the formation consists of 4 to 5 m thick red cherty limestones belonging to the Oxfordian
interval (cf. Patrulius, 1969). In Cheia (Moieciu Valley) the Gruiul Lupului Formation is
represented by 10 m of marly limestones and cherty limestones with jasper intercalations.
The Upper Jurassic – Lower Cretaceous stratigraphy (Fig. 4):
Cheile Dâmboviței Formation (Kimmeridgian-Tithonian): thick bedded limestones (micritic
limestones, massive intraclastic rudstones and ooidal packstone-grainstones, reefal
limestones, calcareous breccias with a total thickness of almost 300-400 m) (cf. Dragastan,
2010).
Cheile Dâmbovicioarei Formation (uppermost Tithonian – Berriasian – lowermost
Valanginian): it is represented by Štramberk-type limestones (Patrulius et al., 1980) almost
400 m thick (Săsăran et al., 2017, in press).
Dȃmbovicioara Formation (upper Valanginian – lower Aptian) it consists of three members:
- Cetatea Neamţului Member (upper Valanginian, 1–50 m thick): glaucony-rich
wackestone (1-3 m thick), thin bedded bioclastic wackestones (3 m) and massive intraclastic
rudstones and peloidal packstone-grainstones (19–25 m thick) (cf. Grădinaru et al, 2016);
- Dealul Sasului Member (uppermost Valanginian-Hauterivian, 30–100 m thick) (cf.
Patrulius, 1969; Patrulius et al., 1980): marls, marlstones and cherty calcarenites with marly
matrix, in place rich in glaucony (Patrulius and Avram, 2015)
- Valea Muierii Member (Barremian-lower Aptian, almost 90-200 m thick): marls and
marlstone with interbeds of limestones and reefal calcareous breccia (Patrulius and Avram,
1976, 2015).
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Fig. 3 Litostratigraphic columns of the Midlle Jurassic deposits from the Rucăr-Bran
(Dâmbovicioara) zone.
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Fig. 4 Synthetic litostratigraphic columns of the upper Jurassic – lower Cretaceous
deposits from the Rucăr-Bran (Dâmbovicioara) zone.
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The Dâmbovicioara Formation is covered by Upper Aptian calcareous conglomerates
(Gura Râului Conglomerates), uppermost Albian (Vraconian) sands and sandstones (“Podu
Dâmboviței Sandstone”) containing glaucony and scarce ammonites, and uppermost Albian
and Cenomanian conglomerates.

Stops descriptions
Stop 1. Middle Jurassic condensed section from Purcărete Valley (Rucăr area)
(Lazăr, I., Grădinaru, M.)
In the Rucăr-Bran zone the exposures of the Middle Jurassic (?Bajocian-Callovian)
deposits are scarce, and by this they are very precious: around Rucăr locality (Purcărete
Valley and Lupului Valley), near to Sătic locality (on the left side of Dâmbovița Valley) and
around Cheia locality (on Moeciu Valley). The Middle Jurassic sequences from Rucăr area
are known in the paleontological literature for its richness in ammonites since 1898 when
Simionescu described the ammonite fauna from Lupului Valley. The lithostratigraphy and
biostratigraphy of the Middle Jurassic (?Bajocian – upper Callovian) sequences from this
zone was presented by Simionescu (1899), Patrulius (1969) Patrulius et al. (1980), Dragastan
(2010), Lazăr and Grădinaru (2014), Grigore et al. (2015).
Location: The Purcărete Valley is a left-side tributary of the Râuşor Valley, almost 4 km
north from Rucăr.

Fig. 5 a Location of the Rucăr-Bran zone within the Southern Carpathians (based on the geotectonic
map of Romania, Săndulescu 1984); the same legend as in figure 2. b Locations of Middle Jurassic
sections in the western part of Rucăr-Bran zone, on the geological outline map (based on Patrulius,
1969).

7

Lithostratigraphy and microfacies
The lower part of the Middle Jurassic succession in the Purcărete Valley section is
represented by conglomerates, sandstones and fine-grained sandy limestones with
discontinuous quartzite conglomerate intercalations. The next deposits are represented by 2.5–
5.5 m thick, grey-yellowish limestone made up of ooidal bioclastic grainstone-packstones
(MF1, Table 1) and ooidal bioclastic grainstones and rudstones (MF2, Table 1); the top of this
sequence display multiple hardground discontinuities encrusted by 1 to 2 cm thick ferruginous
crusts yielding agglutinated worm-tubes (MF5, Table 1, Fig. 7). Numerous oysters form a
thin, irregular level on the hardground surfaces. Small bryozoan colonies, crinoid ossicles,
echinoid spines, Chomatoseris-like corals, few barnacles, fragmented belemnites, and rare
reworked ammonites, ferruginous macro-oncoids and abundant ferruginous ooids, have been
observed on the hardground surfaces and few centimetres bellow the hardgrounds. The
overlying bed is represented by grey-green to yellowish bioclastic ooidal packstonegrainstone (0.7–0.8 m thick) (MF3, Table 1, Fig. 7) affected by cavities and fractures filled
with bioclastic wackestone-packstone (MF6, Table 1), respectively oncoidal floatstone and
rudstone (MF4, Table 1, Fig. 7). This bed has a nodular aspect and contains a fossil
assemblage represented by ammonites, belemnites, crinoids, oysters, sparse gastropods,
brachiopods, echinoids, and rare sponges and solitary corals, along with numerous
ferruginous macro-oncoids (ranging from 1 up to 7 cm in diameter) and ferruginous ooids.
This bed represents a condensed unit corresponding to the Bathonian (according to Patrulius
1969; Patrulius et al. 1980; Lazăr and Grădinaru, 2014). The top of the condensed bed is
marked by an irregularly discontinuity surface, corresponding to a complex hardground
connected to cavities, fissures and fractures developed within the underlying bed.
The ferruginous crusts (microstromatolites, MF5, Table 1) covering the hardgrounds and the
oncoidal ferruginous microstromatolites developed within the condensed bed contain
numerous agglutinated worm-tubes (Fig. 7).
These deposits belong to the Colții Cheii Formation (?Bajocian–?Bathonian) according to
Patrulius (1969), Dragastan (2010) and Lazăr and Grădinaru (2014).
The next unit Gruiul Lupului Formation (Callovian-Oxfordian) is represented by bioclastic
limestones, red to pink bioclastic, micritic and pelmicritic limestones containing coarse to
medium sized, angular rock fragments derived from the underlying lithostratigraphic units.
These are followed by 1.25 m thick thin-bedded pink limestones (bioclastic packstonewackestone) containing ammonites attesting to a Middle to Late Callovian age of the rocks
(according to Simionescu 1898; Patrulius 1969; Grigore et al., 2015). The last part of the
succession is represented by Oxfordian cherty limestones (3-4 m thick). The section is cover
by a thick pile of Vraconian sandstones and conglomerates.
Palaeontology and taphonomy
Polychaete agglutinated worm-tubes showing well-preserved walls structures were recorded
from Middle Jurassic (?Bathonian-Callovian) hardgrounds and condensed bed cropping out in
Purcărete Valley (Lazăr and Grădinau, 2014). The worm tubes are formed of concentric layers
of ooids, bioclasts and silicate grains. The tubes length is highly variable (maximum 60 mm)
while the external diameter is ranging from 0.64 to 8.85 mm. Small build-ups composed of
agglutinated tubes associated with ferruginous microstromatolites (10 to 25 mm thick) were
observed within the hardground crusts and forming the coat of macro-oncoids (Fig. 8). The
first record of Middle Jurassic polychaete agglutinated tube-worms associated with
ferruginous microstromatolites was described by Lazăr and Grădinaru (2014) from Purcărete
Valley and Bucegi Mountains.
The detailed study of the ferruginous microstromatolites forming the hardground crusts and
the cortex of the macro-oncoids associated with the Middle Jurassic (Bathonian–Callovian)
8

condensed bed cropping out in the Bucegi Mountains and Purcărete Valley, and their
microbial origin, has been documented by Lazăr et al. (2013) and Lazăr and Grădinaru
(2014).
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Fig. 6 Detalied litostratigraphic colum of the Bathonian – Callovian condensed succession (Purcărete
Valley, Gruiul Lupului Formation) (modified from Lazăr and Grădinaru, 2014).
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Fig. 7 Microfacies of the rocks containing agglutinated tubes: a Ooidal bioclastic grainstone and
rudstone (MF2), b, c Bioclastic ooidal packstone-grainstone (MF3) showing, micritized bioclasts and
quartz grains surrounded by isopachous fibrous cement (IFC, arrows), d Bioclastic ooidal packstonegrainstone (MF3) covered by stromatolitic crusts and overlain by pelagic sediments, e Oncoidal
floatstone and rudstone (MF4), f Stromatolitic bindstone (MF5) (Lazăr and Grădinaru, 2014).
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Fig. 8 Rock samples, polished surfaces and thin sections through ferruginous macro-oncoids
containing agglutinated worm-tubes. a Polished slabs through macro-oncoids showing the nucleus
represented by ammonite steinkerns and the cortex represented by multiple agglutinated worm tubeferruginous microstromatolite assemblages (arrows) b Slightly curved tubular bodies closely spaced
and parallel to each other. The interior of the tubes is filled with calcite cements and the tube walls are
composed of ooids. c, d Tubes are devoid of grains on the attachment surfaces (solid white arrows)
but the depressions of the substrate are filled with grains (black arrows); the basal sides (dotted
arrows) of the tubes are wider; note the imbricate fabric of the ooids that form the interior layer of the
tube wall (black triangles). d Juvenile tubes (J), disposed between the basal ferruginous laminae, and
bryozoans (By) encrusting the ferruginous laminae. e Oval-elongate oblique section and f circular
cross sections, showing the architecture of the tube wall consisting of two to three concentric layers of
grains represented by ooids, bioclasts (Ca) and fine to medium grains of quartz and feldspar (QF)
disposed on the ceiling of the tube. e, f Coarse grains (Ca, QF) cross all the layers of the wall, being
interlocked with ooids (modified from Lazăr and Grădinaru, 2014).
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Fig. 9 SEM images: a Agglutinated worm-tube in transversal section; the ferruginous
microstromatolites (FeM) encrust the interior layer of ooids from the tube-wall. b EDX microanalysis
spectra on the rich-iron microsparitic cement. c EDX microanalysis spectra on filaments forming the
ferruginous microstromatolites. d The ferruginous microstromatolites are composed of a network of
microbial filaments. e EDX microanalysis spectra on ooids from the tube-wall. f EDX microanalysis
spectra on the filaments composing the ferruginous stromatolites (modified from Lazăr and Grădinaru,
2014).

Integrated analyses reveal the palaeoecology of these unique fossil assemblages and allow
a palaeoenvironmental assessment of their genesis in relatively deep-water, open marine shelf
environments, below fair-weather wave base or near to storm wave-base. This environment
was characterized by low rates of sedimentation and calm waters alternating with periodic
episodes of moderate to high water agitation. Different types of ferruginous
microstromatolites were formed in poorly oxygenated microenvironments, where iron
bacteria and fungi could have precipitated ferric oxyhydroxides during intervals with calm to
moderate water energy. These became protected hard substrates, allowing the settlement of
benthic organisms. Increase of water energy led to availability of food resources and of
specific sized grains, as subsequent essential palaeoenvironmental parameters necessary for
the settlement and development of polychaete agglutinated worm tubes.
The recorded associations of ammonites (from the Middle – Late Callovian condensed
beds) are dominated by reworked/reelaborated specimens (sensu Fernández-López, 1991)
(Fig. 10).
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Fig. 10 Taphonomical features of the Callovian ammonites from Purcarete Valley: a, b, c: calcareous,
concretionary internal moulds, maintaining their original shape and volume; EF ellipsoidal abrasion
facet preferentially developed during reelaboration. d, e, f: reworked calcareous, concretionary internal
moulds displaying eroded and/or encrusted upper surface and well preserved lower (bottom) surface. FS
fracture surface; the fracturing was produced during reelaboration, befor the final burial.

The specimens represented by calcareous, concretionary internal moulds, maintaining their
original shape and volume, some of them encrusted with thin ferruginous microstromatolitic
crusts, are more abundant in the lower part of the condensed Callovian beds. Reelaborated
internal moulds, exhumed and displaced before their final burial (Fig. 10 d-f), are dominant
toward the middle part of the Callovian condensed beds. Broken, dezarticulated and
resedimented shells, displaced on the sea-bottom before their burial, are also common. These
associations could be interpreted as condensed assemblages generated as a result of rapid
early cementation. Within the condensed beds there are abundant uncompressed, complete
sedimentary internal moulds especially of the phragmocones, some of them preserving also
the body-chamber, which are indicative of low rate of sedimentation and low degree of
accommodation of sediments (cf. Fernández-López et al., 1994, 1999, 2002). Numerous
14

reworked concretions, shell fragments and concretionary internal moulds are encrusted by
ferruginous microstromatolites and serpulids. Reelaborated internal moulds show often
disarticulation surfaces, fracture surfaces with sharp margins and ellipsoidal truncational
abrasion facets. Fragmentary internal moulds bearing signs of rounding and/or bioerosion (cf.
Fernández-López et al., 1999) also occur. These Callovian condensed beds shows faunal
condensation (sensu Fürsich, 1978) and taphonomic condensation (sensu Gómez and
Fernández-López, 1994), considering the mixture of non-contemporaneous fossil specimens
(cf. Grigore et al., 2015) with very different degrees of preservation, belonging to different
populations or communities, as well as the occurrence of numerous macro-oncoids that have
nuclei represented by ammonites showing different preservation states and belonging to
several biozones. These data suggest a deep subtidal environment (proximal to distal offshore)
affected by intervals of omission/non-deposition, erosion and in situ reworking, produced by
temporarily active strong bottom currents and/or by storm events.

Fig. 11 Callovian limestone affected by submarine cavities and sub-horizontal neptunian dykes
showing polyphase carbonate sediment infillings. The Oxygen and Carbon isotopes analyses from all
calcite phases indicate precipitation from euhaline marine waters.

The Callovian condensed beds are overlain by a bed of pink limestone (0,86 m thick)
showing sub-horizontal, irregular cavities of variable (0,1-0,3 m) thickness, showing
polyphase infillings represented by carbonate sediments (Fig. 11). The first generation of
infillings is represented by red bioclastic micritic limestones containing numerous
microcoprolites of the Favreina species, Favreina carpatica (Senowbari-Daryan, Lazăr and
Bucur, 2013) (Fig. 11a-c). This species of the genus Favreina shows about 280 canals passing
through the rod-shaped coprolite. Cross section of coprolite is circular. A distinctive feature of
the species is the arrangement of 18-20 canals on either side of a V-shaped line of canals.
Intensive microbial activity within these submarine cavities is also documented by the
presence of Fe-endostromatolites, Frutexites-like structures (Fig. 11d) associated with
agglutinated stromatolites containing numerous crustacean microcoprolites of the species
Favreina carpatica. The next generations of sediments within the cavities is represented by
microbial stabilized sediment showing a micropeloidal stromatolite fabric and containing
numerous ostracods belonging to the genus Pokornyopsis (Fig. 11 e,f). Pokornyopsis is
considered a representative of troglobite fauna which dominated the crevices, caves,
15

neptunian-dikes during Triassic and Jurassic intervals (Hungary, Germany, Poland and
Romania). According to Aubrecht and Kozur (1995) the Late Jurassic crevicular habitats
dominated by ostracod Pokornyopsis, had connections with the sea water, at water depths of
about 30-100 m.

Fig. 12 Upper Callovian limestones: a. Peloidal bioclastic packstone-bindstone with Favreina with
cavities filled with laminated mudstone-wackestone with ostracods; the overlying bed is represented
by bioclastic packstone with filaments and radiolarians. b. Note the internal crude wavy laminations
and the bio-detrital sediments (mostly Favreina microcoprolites) trapped within the microbial fabric
(clotted micrite, red arrows) affected by numerous burrows (yellow arrows) probably produced by
benthic arthropods. c. Favreina carpatica (Senowbari-Daryan, Lazăr and Bucur, 2013). d.
Ferruginous pendant crenulated microstromatolites growing downward from the walls of small
fractures or within cavities. e. Peloidal stromatolite fabric. Note the paralel distribution of denser
fabric with more closely spaced peloids and more open fabric with fewer peloids scattered in a clotted
fabric and the ostracod Pokornyopsis. f. cavity infill with micropeloidal carbonates; note the internal
crude wavy laminations and the ostracod shells (P), serpulids (S), radiolarioans (R) and other bioclasts
trapped within the microbial fabric.
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Stop 2. Dâmbovicioara Gorges, Cheile Dâmbovicioarei Formation (Berriasian–lower
Valanginian) (Săsăran, E., Bucur, I.I.)
Location: The Dâmbovicioara Valley is a left-side tributary of the Dâmbovița Valley and the
confluence between the valleys is located in Podu Dâmboviței village. From the centre of the
Podu Dâmboviței locality, going north almost 1 km, there is the entrance in the
Dâmbovicioara Gorges. In the lower part of the valley could be observed the contact between
the Vraconian sandstones and the Upper Jurassic limestones. The Dâmbovicioara Gorges
(almost 3 km) go through Tithonian- Berriassian-lowermost Valanginian limestones (Fig. 13).
Toward the final part of the gorges could be observed the contact with the HauterivianBarremian succession represented by marls and marly limestones, interbedded with reefal
calcareous breccia and even reef limestones.
Lithostratigraphy and microfacies: Patrulius (in Patrulius et al., 1980) defined the
limestones from Cheile Dâmbovicioarei as the “Cheile Dâmbovicioarei limestone” (= Cheile
Dâmbovicioarei Formation, Patrulius, 1976; Patrulius & Avram, 1976). The type section of
these carbonate deposits is located between Podu Dâmboviţei and Dâmbovicioara localities
(Fig. 13). The Cheile Dâmbovicioarei Limestones are well bedded and form extensive
outcrops which have a total thickness of 400 m (Patrulius et al., 1980) (Săsăran et al., 2017, in
press).
The uppermost Tithonian-lowermost Valanginian succession from the Cheile
Dâmbovicioarei is predominantly represented by peritidal limestones. Approximately 70 m
thick reef limestones form the lower part of the succession and passes gradually into 50 m
thick black pebbles-bearing detrital limestone shoals that are well exposed near the road
crossing the Dâmbovicioara Gorges. The contact with the peritidal limestones is located
approximately 175 meters, upstream from the gorge entrance (Fig. 14).
In terms of lithological units, the Cheile Dâmbovicioarei section consists of three distinct
packages: 1) reefal limestones; 2) intraclastic/bioclastic-dominated shoals and 3) peritidal
limestones (Săsăran et al., 2017, in press). Coral, sponge-coral and coral-microbial
boundstones are the main component of the massive limestones well outcropped near the
Podul Dâmboviţei locality, in the proximity of the Dâmbovicioara Gorges entrance (Figs. 15a,
b).
Coral-microbial boundstones with abundant corals and microbial crusts is the main type
facies. Macroscopic components include branching and lamellar corals which are intensely
encrusted by problematic microorganism and syndepositional radiaxial-fibrous cements (Fig.
15 a). Other biotic components include sponges (Fig. 15 b), peloidal microstromatolitic crusts,
microthrombolites (Fig. 15 c,d), and problematic microorganisms [Crescentiella morronensis
(Crescenti), Radiomura cautica (Senowbari-Daryan & Schäffer, Koskinobullina socialis
(Cherchi & Schroeder), Lithocodium aggregatum (Elliott)] (Fig. 15a-d). The internal sediment
is composed of peloidal-bioclastic packstone and bioclastic grainstone with dasycladalean
algae [Steinmanniporella kapelensis (Sokač & Nikler)], Rivularia-type cyanobacteria),
foraminifera, echinoderm plates, crabs, mollusks, bryozoans and worm tubes.
The reef limestones consisting of coral-microbial boundstones form massive structures
which are typical for environments associated with the upper reef slope, near the proximal
shelf margin. The bioconstruction organisms colonised the substrate while the reef framework
was consolidated by microbial and microencrusters. Microbialites were suitable substrate,
subsequently colonised by corals and sponges (Săsăran et al., 2017, in press).
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Fig. 13 Locations of Upper Jurassic – Lower Cretaceous sections (stops 2-6) in the central part of the
Rucăr-Bran zone, on the geological outline map (based on Patrulius and Avram, 2015).
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Fig. 14 Contact between the
intraclastic/bioclasticdominated shoals (A) and
peritidal limestones (B) in the
Dâmbovicioara Gorges.

Fig. 15 a Coral-microbial boundstones with abundant corals and problematic microorganism. b
Sponge-microbial boundstones. c, d - Peloidal microstromatolitic crusts, microthrombolites and
problematic microorganisms.
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Fig. 16 a-d Coarse intraclastic-bioclastic grainstone and rudstone containing intraclasts, oncoids,
peloids, normal and incipient ooids. g-h Intraclastic-bioclastic grainstone and rudstone with vadoids.
Bioclasts are represented by large benthic foraminifera (a, c-d), coral fragments (b, d-e),
rivulariacean-type cyanobacteria (e.g. Diversocalis sp.) (c), bivlave fragments, echinoderm fragments,
dasycladalean algae [Clypeina sulcata (Alth)] (a) and gastropods (f); intraclasts and blackened
bioclasts (black pebbles) (a, c, d, f, h) (Săsăran et al., 2017, in press).
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The intraclastic/bioclastic-dominated shoals form the transition from reef to peritidal
depositional settings (Fig. 14). Meter to decimetre thick beds contain rudstone, coarse
bioclastic grainstone and intraclastic-bioclastic packstone facies types. The clast morphology
suggests deposition under high energy conditions, in an agitated environment, with carbonate
material derived either from reef or inner platform areas (Fig. 16). These deposits gave rise to
outer platform bioclastic banks which accumulated as bioclastic shoals at the platform margin.
Black pebbles imply subaerial exposure, development of paleosoils and their subsequent
reworking (Săsăran et al., 2017, in press).

Fig. 17 a Peritidal limestones from the Dâmbovicioara Gorges. b, c Well bedded, decimetre- to meterthick limestones from the peritidal succession of the Cheile Dâmbovicioarei; d fenestral structures and
millimeter to centimeter-thick sets of laminae are present (Săsăran et al., 2017, in press).

Peritidal limestones consist of centimeter, decimeter to meter thick carbonate beds (Fig.
17a). Locally, millimeters to centimeter thick sets of laminae are present (Fig. 17b-d). Each
lamina has a distinct granulometry. Fenestral structures are parallel to bedding planes. Normal
marine subtidal, restricted-subtidal, intertidal and supratidal/coastal subenvironments form the
main components of the overall peritidal depositional setting. These depositional
subenvironments comprise an ideal sequence which evolves from subtidal to supratidal
sequences. The facies evolution indicates a transition between these three environments. This
transition can be observed at a bed or bedset scale by following the deposition of carbonate
sediments in lagoons and ponds, beaches, tidal bars, tidal plains, swamps or lakes (Săsăran et
al., 2017, in press).
In conclusion, the associated carbonate depositional environments point to an important
progradation of the Getic Carbonate Platform during the Late Tithonian-earliest Valanginian.
The accomodation space became increasingly reduced during deposition of the upper part of
the succession, as indicated by the outer platform-peritidal facies transition. As a
consequence, the carbonate platform started to migrate/shift laterally. Rivulariacean-type
cyanobacteria were the main carbonate producers in the peritidal component of the limestone
succession (Săsăran et al., 2017, in press).
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Stops 3-4 Drumul de Care – Cetatea Neamțului section (Grădinaru, M., Lazăr, I.)
Location: The upper Berriasian–upper Valanginian succession of the Dâmbovicioara zone
crops out in the Dȃmbovicioara Valley and its tributaries (Izvorul Peșterii Valley, Gȃngului
Valley and Orății Valley), in the south-western flank of the ruins of Cetatea Neamțului
bastion, in the Drumul de Care section, and in the southern flank of Sasului Hill, within small
tectonic blocks separated by high-angle normal faults ENE-WSW oriented, on the top of a
horst structure.
The Drumul de Care section (GPS N 45 24 47,3 ; E 25 13 9,7 ; 927 m altitude) is located on
Orății Valley, a left tributary of Dâmbovicioara Valley. From Podu Dâmboviței locality we
walk east along the Orății Valley crossing Vraconian sandstones for almost 1.5 km. Then go
north-east to reach the escarpment formed on the Berriassian-lower Valanginian limestones
followed by upper Valanginian limestones and Hauterivian marls and marly limstones.
Lithostratigraphy, microfacies and palaeontology: The following description follows the
data published by Grădinaru et al., 2016.
The base of the section belongs to the upper part of the Cheile Dȃmbovicioarei Formation
and consists of white and massive shallow-water limestones of the Getic Carbonate Platform
(Fig. 18; MF1, Table 2). Toward the top of these limestones, a network of cracks and
fractures (with a depth up to 0.1–0.15 m in the rock) occur showing in situ fracture breccia
features. The cracks and fractures are filled with reddish-brown sediment and/or with
microbreccias. The limit between the fractured limestones (from the top of Cheile
Dȃmbovicioarei Formation) and the overlying unit is represented by a hardground surface.
Below the hardground surface, the aragonite shells were dissolved and the pore space and
voids were filled with phosphatized bioclastic packstone-wackestone (Fig. 18; MF3; Table 2);
the limestone is stained with Fe-oxyhydroxides down to a depth of 0.05–0.07 m inside the
bed.
The hardground surface exhibits a rough morphology, represented by ridges and grooves
(with a relief of up to 0.15–0.5 m), and also by relatively flat or slightly undulated surfaces
with shallow uneven fractures, cavities and crevices. The irregular hardground surface reveals
a spectacular pattern generated by an assemblage of phosphatized borings of Entobia and
Trypanites and less frequent Gastrochaenolites (Fig. 19). The encrusting fauna is represented
by bryozoans, serpulids and benthic foraminifera. The hardground surface is covered with
phosphatized bioclastic packstone-wackestone that belongs to the base of the Cetatea
Neamțului Member, Dȃmbovicioara Formation. The phosphatic sediments (0.3–10 mm thick)
contain fragments of pectenid bivalves, rare reworked ammonites and rare rhynchonellid
brachiopods. Only one specimen of the ammonite Neohoploceras submartini was collected
from these sediments.
The unit overlying the hardgroud surface is composed of bioclastic glaucony-rich
wackestone (MF4, Fig. 20d, e). This unit gradually reduces in thickness from almost 1.2 m (in
ESE), pinching out toward the WNW, in direct contact with the hardground surface (Fig. 19e,
f). Within the first 0.05–0.20 m of this unit angular phosphatized clasts and phosphatic
nodules were observed, alongside epifaunal bivalves and rare brachiopods (entirely articulated
shells, but also disarticulated valves), gastropods (pleurotomariids) together with belemnites,
benthic shark teeth, and Y-shaped cylindrical Thalassinoides galleries that consist of elongate
burrows with 15 mm in diameter, developed sub-parallel to the discontinuity surface.
The next, almost 3 m thick sedimentary unit is composed of fine bioclastic micrite matrix
with skeletal debris of planktonic organisms (ostracods, planktonic foraminifera and pelagic
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bivalve shells) but also including shallow-water fossils (foraminifera, algae, bryozoans and
brachiopod shells) and intraclasts (MF5 and MF6, Tabel 2, Fig. 20f-h).

Fig. 18 Lithostratigraphic column of the lower Cretaceous deposits from
Drumul de Care – Cetatea Neamțului section.
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Fig. 19 Dȃmbovicioara zone: Outcrop views of the Drumul de Care section: a, b Outcrop views of the
discontinuity surface (red dotted line) separating the top of the Cheile Dȃmbovicioarei Formation with
palaeokarst morphologies and the overlying drowning succession; the first beds of the drowning
succession are represented by glaucony-rich wackestone (green dotted lines) that onlap the
discontinuity surface. c the discontinuity surface affected by intensive boring. d, f the contact (white
dotted line) between the glaucony-rich wackestone and the overlying coarse grained breccia bed; c, e
the discontinuity surface and the borings, neptunian dykes, enlarged dissolution cavities and erosional
cavities bellow the discontinuity, show two types of infill sediments; g-j – phosphatized fossils from
the condensed glaucony-rich wackestone overlying the discontinuity surface: g Neohoploceras
submartini (Mallada, 1887) indicative of the late Valanginian, Verrucosum ammonite Zone; h
pleurotomariid gastropods; i Grammaton (Nanonavis) sp.; j bivalve shell (Pectenidae) and benthic
shark teeth.
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Fig. 20 The Dȃmbovicioara zone – Drumul de Care section: a Peloidal bioclastic grainstone-rudstone
(MF1). b Fenestral peloidal-packstone-wackestone (MF2). Note the fenestral structures bordered by
scalenohedral cement (SC), filled with crystal silt (CS), and blocky cement (BC); rivulariacean-type
of cyanobacteria, arrow. c Phosphatized bioclastic packstone-wackestone (MF3) infilling the borings
and voids. d Irregular contact between MF1 and glaucony-rich wackestone (MF4); in the peloidal
bioclastic grainstone rudstone (MF1) the arrows point to peloids linked by meniscus cements e
Bioclastic glaucony-rich wackestone (MF4). f Intraclastic packstone-grainstone-rudstone (MF5) with
intraclasts (MF1, MF3, MF4) and resedimented shallow-water fossils (coral, arrow). g-h Bioclastic
packstone-wackestone (MF6) with sponge spicules, pelagic bivalve shells, echinoid fragments and
rare glaucony grains and resedimented shallow-water; note moderately orientation of grains in g and h
(arrows). i Bioclastic wackestone (MF7) with syntaxial overgrowths around echinoderm fragments
(arrows). j Intraclastic rudstone and peloidal packstone-grainstone (MF8) (Grădinaru et al., 2016).

25

26

The rudite to arenite sized intraclasts are represented by peloidal bioclastic grainstonerudstone (MF1), phosphatized bioclastic packstone-wackestone (MF3) and bioclastic
glaucony-rich wackestone (MF4, Fig. 20f).
The following 3 m consists of thin bedded bioclastic wackestones (MF7, Table 2, Fig. 20i)
with less abundant glaucony grains, containing echinoid fragments, indeterminate ammonites,
nautiloids, pleurotomariid gastropods, rare terebratulid brachiopods and bioturbations.
The next unit (19–25 m thick) is represented by massive intraclastic rudstones and peloidal
packstone-grainstones (MF8, Table 2, Fig. 20j). Towards the top of anterior unit the
limestones show a nodular fabric and are iron-stained containing rare, large specimens of the
gastropod Harpagodes. These limestones are overlain by the marls and marly limestone,
represented by bioclastic wackestone-mudstone belonging to the Dealul Sasului Member
(Hauterivian).
Biostratigraphy:
Only two ammonite specimens have been found in the Štramberk-type limestones of the
Cheile Dâmbovicioarei Formation, identified by Patrulius and Avram (2004) as Berriasella
(Picteticeras) cf. picteti and B. (P.) aff. elmi, and both are indicative for the Boissieri Zone of
the upper Berrisian.
The rich microfossil assemblage from the upper part of the Cheile Dâmbovicioarei
Formation is represented by benthic foraminifera and calcareous algae and rivulariacean-type
cyanobacteria figured by Bucur in Grădinaru et al. (2016). The association of Pfenderina
neocomiensis, Haplophragmoides joukowskyi, Montsalevia salevensis, Pseudotextulariella
courtionensis, P. ultragranulata, Meandrospira favrei and species of Coscinoconus is
indicative for the Berriasian-Valanginian (Fig. 21)

Fig. 21 Foraminifera and calcareous algae from the upper part of the Cheile Dȃmbovicioarei
Formation: a-d Montsalevia salevensis (Charollais, Brönnimann, Zaninetti); e, f Meandrospira favrei
Charollais, Brönnimann and Zaninetti; g, h Haplophragmoides joukowskyi Charollais, Brönnimann,
Zaninetti; i Coscinoconus cherchiae (Arnaud-Vanneau, Boisseau, Darsac); j orbitolinid foraminifer; k
Salpingoporella praturloni (Dragastan); l Pseudocymopolia jurassica (Dragastan); m Selliporella
neocomiensis (Radoičić).
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Based on ammonite and microfossil assemblages, at least a late Berriasian-early
Valanginian age (for the upper part of Cheile Dȃmbovicioarei Formation) can be assumed in
the Dâmbovicioara zone.
The great significance for the age assignment of the Cetatea Neamțului Member
(Dâmbovicioara Formation), the ammonite Neohoploceras submartini (Mallada, 1887)
discovered in the phosphatic sediments formed at the base of this unit, in the Drumul de Care
section, is representative for the Verrucosum Zone of the lowermost upper Valanginian
(Grădinaru et al., 2017). Therefore, the stratigraphic gap corresponding to the surface that
represents the limit between the Cheile Dȃmbovicioarei Formation and the overlying
Dâmbovicioara Formation is constrained to the late early Valanginian (Grădinaru et al.,
2016).
In the Dealul Sasului Member (Dâmbovicioara Formation), the age of the basal part of the
overlying lithostratigraphic unit, Patrulius (1969) and Patrulius et al. (1980) mentioned the
brachiopod species Monticlarella aff. lineolata (Phillips) and Moutonithyris moutoniana
d'Orbigny toghether with an ammonite fauna indicative for the uppermost Valanginian. In
addition, within the Dealul Sasului Member several successive ammonite assemblages
recorded by Patrulius and Avram (2004) are representative for the Furcillata Zone of the
uppermost Valanginian and the Radiatus Zone of the lowermost Hauterivian, respectively.
Discussion and interpretation
The integrated sedimentological, biostratigraphical, geochemical and mineralogical analysis
of the upper Berriasian–Hauterivian successions, performed by Grădinaru et al. (2016) in
Dâmbovicioara zone and Bucegi Mountains, provided evidences for the reconstruction of the
sedimentary evolution of the eastern part of Getic carbonate platform and allowed
identification of periods of eustatic sea-level fluctuations and of extensional tectonic activity
during the Early Cretaceous. The followingt stages in the evolution of the platform margin
were identified: (1) a pre-drowning stage of the shallow-shelf and slope settings of the
platform; (2) a short-lived emersion and subaerial exposure producing (micro) karstification;
(3) flooding of the paltform and the formation of a hardground intra-Valanginian
discontinuity; (4) the drowning stage of the carbonate platform.
Extensional tectonic events and coeval sea-level low-stand determined the emergence and
possibly subaerial exposure of the structural highs of the Getic Carbonate Platform, during the
latest Berriasian–early Valanginian time interval.
In the Dȃmbovicioara zone (the shallowest settings of the carbonate platform) the
corresponding stratigraphic gap is well constrained to the early Valanginian. Considering the
existing biostratigraphic data, Grădinaru et al. (2016) assumed a gap of almost 2.5 Ma in the
Dȃmbovicioara zone.
The drowning event is documented by the intra-Valanginian discontinuity surface
associated with phosphatisation, glauconitisation and encrustation with iron oxyhydroxides.
The drowning event is also documented by glaucony-rich and pyrite-bearing wackestone
infilling the irregular surface of the discontinuity and forming the matrix of in situ fracture
breccias and chaotic collapse breccias.
The negative – positive carbon isotope excursions recorded in the Dâmbovicioara zone are
correlated with an increase of the total organic content, these excursions corresponding to the
global palaeoenvironmental perturbations of the carbon cycle related to the Valanginian
“Weissert” episode.
The short-distance lateral facies variation, variable thickness and lithofacies distribution of
the upper Valanginian drowning successions, suggest that the shallow settings of the eastern
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margin of the Getic Carbonate Platform were affected by the drowning event during an active
extensional tectonic regime related to the Neo-Cimmerian movements.
Apart from the Drumul de Care section, in the Rucăr-Bran zone, the intra-Valanginian
discontinuity between Cheile Dâmbovicioarei Formation and Dâmbovița Formation (Cetatea
Neamțului Member), representing shallow-water settings of the former Getic Carbonate
Paltform, can be observed also in the next locations: Izvorul Peșterii Valley, Gȃngului Valley,
Dâmbovicioara Valley, the southern and eastern part of Sasului Hill, Urdărița horst (Padina
Brașoavei), within small tectonic blocks separated by high-angle normal faults oriented ENEWSW or N-S on the top of a horst structure.

Fig. 22 The intra-Valanginian discontinuity: a, b southern slope of Sasului Hill; c, d southeastern
slope of Sasului Hill; a, c outcrop view, b, d the discontinuity surface strongly bioeroded (borings,
yellow arrows) and in situ fracture breccia pattern.

Stops 5-6 Sasului Hill and Orății Valley: Hauterivian-Barremian marls and marly
limestones containing a rich fauna of ammonites and local occurrences of Barremian reef
limestones (Andrășănu, A., Stoica, M., Lazăr, I.)
In the Dâmbovicioara zone, the Hauterivian – Barremian succession crops out mainly in
Dealul Sasului Hill and in several valleys: Orății Valley (Hauterivian – upper Barremian),
Muierii Valley of Brusturet (lower Hauterivian), Izvorului Valley (Hauterivian), Gâlgoaia
Valley (Hauterivian), Zamvelea Valley (Hauterivian – Barremian), Dâmbovicioara Valley,
Dâmbovicioara Village (Hauterivian), Dâmbovița Valley, Sătic Village (Hauterivian). In
Valea Muierii Valley and Cheia Valley the succession includes also lower Aptian deposits.
Location:
Orății Valley is a left tributary of Dâmbovița River and is cutting the southern part of Dealul
Sasului Hill from Dealul Sasului Inn downstream to Podu Dâmboviței village. Orății Valley
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section starts on the left slope of the valley, 1,5 km upstream from Podu Dimboviței village,
100 meters eastward from Cetatea Neamțului bastion. Then, it continues upstream along the
valley for about 1,2 km up to the source. Outcrops of Hauterivian – Barremian deposits could
be found also along the Rucăr – Bran national road which goes parallel to the valley.
Hauterivian – Barremian marls and marly limestone are affected by several vertical faults and
in the middle part of the valley are covered by Albian (Vraconian) sandy and sandstones
(“Podu Dâmboviței Sandstone”).

Piatra Craiului Mts.

Dâmbovicioara zone
Orății Valley
Dâmbovicioara Gorges
Valley

Podul Dâmboviței

Village

Fig. 23 Location of the Orății Valley within the Dâmbovicioara zone.

Lithostratigraphy, microfacies: The following description follows the data published by
Patrulius (1969), Patrulius & Avram (1976, 2004), Andrășanu (2009), Grădinaru et al. (2016).
Sedimentary deposits exposed along the Orății Valley belong to the Dâmbovicioara
Formation as was defined by Patrulius and Avram (1976), respectively to the Cetatea
Neamțului Member (upper Valanginian), Dealul Sasului Member (uppermost Valanginian Hauterivian) and partly to the Valea Muierii Member (latest Hauterivian – Barremian - lower
Aptian). The whole rock thickness in the section is more than 100 meters.
The base of the section is represented by a discontinuity surface between massive white-grey
limestone of the upper part of Cetatea Neamtului Member and grey-blue marls and marly
limestone of Dealul Sasului Member. The discontinuity is marked by a surface with nodular
fabric and iron-stained with rare specimens of Harpagodes. The upper part of Cetatea
Neamțului Member is made of intraclastic rudstones and peloidal packstone - grainstone.
In this section the deposits of Dealul Sasului Member (uppermost Valanginian-Hauterivian)
are represented mainly by moderately bioturbated marls - limestone couplets of centimeters to
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Fig. 24 The lithostratigraphic column of the Lower Cretaceous deposits from the Orății Valley.

31

decimeters in thickness. The succession is represented by micritic - oncolitic limestone (5-6m)
with fragments of echinoderms, nodular limestone with Lamellaptychus didayi, Duvalia
dilatata, soft gray marls (3m) with terebratulid brachiopods, ammonites and
Plicatulacarteroniana (bivalve), marlstones with silex nodules (cherts) to the upper part
(20m) with Cymatoceras pseudoelegans, Neolissoceras grasianum, Spitidiscus intermedius,
Crioceratites sp., Lyticoceras romanum, Plicatula carteroniana. In the upper part of this
member polimictic conglomerates and oligomictic clasts-supported reef-breccia are present.
The Valea Muierii Member (uppermost Hauterivian-Barremian-lower Aptian) is partly
present in this section. Based on ammonite fauna, Patrulius and Avram (2004) identified the
age of these deposits of late Hauterivian – earliest late Barremian). The deposits are
represented mainly by moderately bioturbated blue-gray marls - limestones couplets of
centimeters to decimeters in thickness. Interbeds of patch reef could be supposed based on the
presence of erratic blocks of reefal calcareous breccia containing bioclasts of corals, sponges,
bivalves, echinoids, encrusting foraminifera.
Biostratigraphy:
The macrofauna is mainly represented by ammonites, belemnites, nautiloids and occasionally
bivalves, brachiopods, echinoids, corals. Dâmbovicioara area is famous for its rich ammonite
fauna and according to Patrulius and Avram (2004) about 270 species were identified. Due to
the complex tectonic situation and intensive erosion of the uplifted tectonic blocks, it was not
possible to realize a complete biostratigraphy of the Hauterivian – lower Aptian deposits.
The Orății Valley section starts with the lower part of the Dealul Sasului Member,
uppermost Valanginian (Patrulius and Avram, 2004), Furcillata Zone, the upper part of the
former Trinodosum Zone (Reboulet and Atrops, 1999) and continues upstream with the Valea
Muierii Member. The last deposits that could be observed on the Orății Valley are upper
Barremian, Vandenheckii Zone (Patrulius and Avram, 2004). Few species, from the collection
of the Bucharest Laboratory of Paleontology (LPB, University of Bucharest), found in this
section are listed here and some of them are figured bellow: Neolissoceras grasianum
(d'Orbigny, 1841), Olcostephanus sayni Kilian, 1888; Teschenites subpachidicranus,
Reboulet, 1995; Teschenties subflucticutus (Thieuloy, 1955); Criosarasinella mandovi
(Thieuloy, 1977); Lyticoceras bargemensis (Kilian,1910); Spitidiscus meneghinii (De Zigno
in Rodighiero,1919); Barremites difficilis (d'Orbigny, 1840); Crioceratites belus, (Dimitrova,
1967); Crioceratites elegans (d'Orbigny, 1842); Lytoceras subfimbriatum (d'Orbigny, 1841);
Crioceratites lory (Sarkar, 1955); Phyllopachyceras infundibulum (d'Orbigny, 1840); Heinzia
provincialis (d'Orbigny, 1850); Nickleasi pulchella (d'Orbigny, 1841); Barremites difficilis
(d'Orbigny, 1840); Barremites dimboviciorensis (Brescovski, 1966); Torcapella suessi (SIM.)
(Patrulius & Avram, 1976); Barremites muriensis, (Brescovski, 1966); Melchiorites
melchioris (Thietze,1872); Pulchellia compressissima (d'Orbigny,1840); Hamulina sp.
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Fig. 25 Early Cretaceous nautiloids and ammonites from Orății Valley.
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Fig. 26 Early Cretaceous ammonites from Orății Valley: a Teschenites subpachidicranus, Reboulet,
1995, upper Valanginian, b Lytoceras subfimbriatum (D`Orbigny, 1841), lower Hauterivian, c
Lyticoceras bargemensis (KILIAN,1910) lower Hauterivian, d Crioceratites lory (Sarkar, 1955) upper
Hauterivian, e Phyllopachyceras infundibulum (D`Orbigny, 1840), upper Hauterivian, f Heinzia
provincialis (D`Orbigny, 1850), lower Barremian, g Nickleasi pulchella (D`Orbigny, 1841), lower
Barremian, h Barremites dimboviciorensis Brescovski, 1966, lower Barremian, i Torcapella suessi
(Sim.) (Patrulius & Avram, 1976), lower Barremian. Scale bar 1 cm.

A rich microfauna and nannoflora assamblages (Fig. 27) have been described from Baremian
– Aptian deposits from Orății Valley (Neagu, 1975; Barragán & Melinte, 2006; Stoica &
Pavel, 2013).
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Fig. 27 Microfaunal assemblage
from
the
Barremian-Aptian
deposits, Orății Valley:
a
Spiroplecammina
dorni
(Zedler) 1961, b Gaudryina
praedividens (Neagu) n.sp, c
.Lenticulina
eichenbergi
Bartenstein&Brand 1951, d
Lenticulina muensterii (Roemer)
1839, e Nodosaria spectrum
Reuss
1863,
f
Lingulina
nodosaria
Reuss 1863, g-h
Marginulinopsis
djaffaensis
Sigal 1952, i-j Citharina
sparsicostata (Reuss) 1863, k-l
Planularia
crepidularis
tricarinella(Reuss)1863,
m
Nodosaria nana Reuss 1860, n
Tristix acutangulum (Reuss)
1863,
o
Globorotalites
bartensteini
intercedens
Bettenstaedt 1952, p Trocholina
aptiensis Iovcheva 1962, r
Trocholina burlini Gorbatchik
1959, s Protocythere triplicata
(Roemer, 1841), t Cytherella
ovata (Roemer, 1841), u-v
Protocythere
(Costacythere)
perchoisensis Damotte, 1973.

Interpretation:
The limestone and marls beds from Dealul Sasului Member and Valea Muierii Member were
sampled and analyzed for calcimetry, silica content and magnetic susceptibility (Andrășănu,
2009). Based on these data and on the ammonite paleoecology, the author suggests that the
paleoenvironmental condition changed during the uppermost Valanginian from shallow water
carbonate environment to a more deep sea environment dominated by carbonate production in
alternance with siliciclastic inputs. The type of silica minerals and their ratio indicate a
continental source for clastic sediments their input being controlled by climate changes due to
orbital forces (Milankovitch cycles). Two types of cycles were identified, one related to
precession and the other one with the eccentricity (Andrășănu, 2009). The presence of
polimictic conglomerates and oligomictic breccia toward the upper part of Dealul Sasului
Member could be considered a local event connected to vertical movement of local tectonic
blocks. During the late Barremian a sea level rise was identified (Melinte and Roban, 2014)
based on the presence of mixed Tethyan and Boreal fauna. Lower Aptian sediments indicate a
shallow marine environment. Upper Barremian and lower Aptian rocks are not present in
Orății Valley section.
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Stop 7. Barremian reef limestones from Dealul Sasului (Bucur, I.I., Lazăr, I.,
Grădinaru, M.)
Location: isolated Barremian bioconstructions can be observed on the northern part of
Sasului Hill, in the backyard of the motel Nedeea.
Lithostratigraphy and biostratigraphy:
In Dâmbovicioara zone the Barremian – lower Aptian deposits belonging to the Valea Muierii
Member, contain four levels of Barremian reef limestones represented by massive, light
coloured coarse biolcastic rudstone and lime-packstone, with rudists and with ramified and
lamellar corals and sclerosponges (cf. Patrulius, 1969; Bucur and Săsăran, 2011). The isolated
bioconstructions (“patch reefs”, Fig. 28) are composed of corals, sponges, chaetetids, rudists,
encrusting foraminifera, microproblematic organisms (e.g. Lithocodium, Bacinella) and
dasycladalean algae (Fig. 29). The “patch reefs” are surrounded by marls containing
Barremian ammonite fauna with Barremites difficilis, Moutoniceras moutonianum,
Subsaynella suessi, etc. (cf. Patrulius 1969). The stratigraphic position of the “patch reefs” is
well constrained by the surrounding marls with cephalopods interlayered by carbonate
deposits with benthic foraminifera and calcareous algae. The microfacies and microfossil
assemblages of the reef buildups were described in detail by Bucur et al., (2011) and Bucur et
al. (2017).

Fig. 28. Valanginian-Barremian succession on southern slope of Sasului Hill.
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Fig. 29 a Salpingoporella pygmaea – 13705 (5x), b Salpingoporella muehlbergii – 13716 (10x), c
Bacinellid structures associated with red algae (Polystrata alba) – 13739 (5x), d Bdelloidina
urgonensis – 13703 (2.5x), e Microbial structures – 13751 (2.5x-1zum) f Lithocodium – 13 735 (2.5x),
g Coral dissolution. Note the the pore space and voids were filled with brown silt – 13717 (2.5x), h
Bacinellid structures associated with Lithocodium aggregatum – 13710 (2.5x), i Coscinofragma
cribrosa encrusting a chaetetid – 13740 (5x-1zum), j Neotrocholina friburgensis – 13740 (10x).
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Stop 8. Landscape views of the western slopes of Bucegi Mountains – eastern slopes of
Piatra Craiului Mountains (Southern Carpathians) (Lazăr, I., Stoica. M.)
Location: Crossing Dâmbovicioara Basin right in his axis (Rucar-Bran corridor), following
the National Road 73 that climbs a long crest to Fundata Village (up to 1000m altitude), the
landscape formed by Vraconian-Cenomanian slightly consolidated sandstones and
conglomerates (these rocks crop out in many places along the road) is dominated by the steep
eastern slopes of the Piatra Craiului Mountains and impressive western slope of Bucegi
Mountains.

Fig. 30 Location of the Rucăr-Bran (Dâmbovicioara) zone between
Piatra Craiului Mountains and Bucegi Mountains.

The Piatra Craiului Mountains form the eastern flank of an asymmetric NNE-SSW oriented
syncline structure (Piatra Craiului syncline). This long, high (more 2000 m altitude) and
sharp crest of the Piatra Craiului Mountains is mainly formed from upper Jurassic-lower
Cretaceous carbonate deposits overlaying the Middle Jurassic deposits.

3
2,
4

5
4

5

Fig. 31 Panoramic view of the Eastern Slope of Piatra Craiului Mountains: 2- Upper Jurassic massive
limestiones; 3-Carbonate deposits (upper Jurassic-lower Cretaceous); 4- Prăpăstiile Zărnești well
bedded limestone formation (Upper Jurassic); 5- Detrital deposits (Cretaceous) (from Panaiotu, 2000).
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Fig. 32 Panoramic view of the western flank of the Bucegi Mountains: Pcb: Precambrian (Leaota
Series metamorphic rocks); J2: Bajocian-Callovian mixt and carbonate deposits; J3: OfordianTithonian carbonate deposits belonging to the Getic Carbonate Platform.

Looking eastwards we are impressed by the darkness and massive western slope of the
Bucegi Mountains. The top line of this slope arises slowly to the north up to the Omu Pick
(2508m or 2511m). Bellow of it the glacial cirque of Gaura Valley starts, with its concave
floor, produced by the erosional activity of the lasts glacial mountains. The base of Gaura
Valley walls are formed by Middle and Upper Jurassic limestones overlain by almost 700 m
of Albian polymictic conglomerates (Bucegi Conglomerates). Southwards, the Jurassic
sequence forms a long cliff superposed on the metamorphic rocks of Leota Series. On the
western slope of the Bucegi Mountains the location Strunga Pass is famous for the Middle
Jurassic rich paleontological assemblages.
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Stop 9. Grădiștei Gorges (Moieciu Valley): Tithonian- lower Berriasian reef limestones
with beautiful corals, microbial structures, sponges on the weathered surfaces (Lazăr, I.,
Grădinaru, M., Bucur, I.I.)
Location: Cheile Grădiștei touristic complex (Fundata Resort).

Fig. 33 Cheile Grădiștei reef limestone (Tithonian-lower Berriasian)

Lithostratigraphy and biostratigraphy:
In Rucăr – Bran zone the Upper Jurassic (Kimmeridgian – Tithonian) deposits are
represented by thick bedded limestones (micritic limestones, massive intraclastic rudstones
and ooidal packstone-grainstones, reefal limestones, calcareous breccias with a total thickness
of almost 300-400 m) belonging to the Cheile Dâmboviței Formation (cf. Dragastan, 2010).
The occurences of reefal limestone within the Kimmeridgian – Tithonian carbonate
succesions are episodic and developed in limited sectors (cf. Patrulius, 1969).
In the area of the Cheile Grădiștei touristic complex (near to Fundata locality) reefal
limestones are exposed as bioconstructions mainly composed of corals, sponges, microbial
crusts (coral-microbial boundstones, Fig. 34 c,d). The internal sediment within the
biocostruction is represented by bioclastic grainstone and bioclastic grainstone-rudstone and
boundstones (Fig. 34 e, f-h). The bioclasts are represented by fragments of corals, sponges
(Ellipsactinia Fig. 35 a, Neuropora Fig. 36 g, h), rudist bivalves (Heterodiceras), nerineid
gastropods (Phaneropthyxis), echinoids, dasycladalean algae (Salpingoporella pygmaea,
Thaumatoporella parvovesiculifera, Griphoporella jurassica, Fig. 36 a-e) and benthic
foraminifera. On the upper part of the reef limestones ooidal and oncoidal grainstone (upper
Tithonian-lower Berriasian) (Fig. 34b) and fenestral peloidal packstone (the level with
Selliporella neocomiensis, Berriasian) (Fig. 34a) have been observed.
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Fig. 34 a Fenestral peloidal packstone (the level with Selliporella, Berriasian), b Ooidal and oncoidal
grainstone (upper Tithonian-lower Berriasian) c, d Coral-microbial boundstones, e Bioclastic
grainstone, f-h Bioclastic grainstone-rudstone and boundstones.
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Fig. 35 a Ellipsactinia sp., b Nipponophycus ramosus, c Radiomura cautica, d Perturbatacrusta
leini, e Labes atramentosa, f Crescentiella morronensis, g Mohlerina basiliensis, h Terebella
lapiloides.
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Fig. 36 a Salpingoporella pygmaea, b Thaumatoporella parvovesiculifera, c Griphoporella
jurassica, d Crescentiella morronensis şi Salpingoporella pygmaea, e Selliporella
neocomiensis, f Neuropora lusitanica (thin section), g Neuropora lusitanica (weathered
surface).

In our way back from Bran to Bucharest, along the Prahova Valley we will cross the
eastern slope of Bucegi Mountains. Lower Cretaceous flysch deposits (turbidities, over 4500
m thick) and Albian Bucegi Conglomerates (over 2000 thick) form the eastern slope of the
Bucegi Mountains and include at different levels numerous limestone olistoliths. Few of these
olistoliths are particularly very rich in fossils: Bathonian-Callovian ammonites, Oxfordian
limestones rich in radiolarians and Tithonian-Berriasian as well as Barremian coral reef
limestone olistoliths that yield a rich assemblage of corals, bivalves, gastropods, rare
ammonites, sponges, crinoids, sea urchins, crabs.
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