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Abstract Lithostratigraphic, biostratigraphic and tectonic data on the Cretaceous flysch in the northern area of the 

Ciuc Mountains (Eastern Carpathians), where the Ceahlău and Convolute Flysch nappes occur, are given.  

In the study area, the Ceahlău Nappe is represented by two subunits: the Ciuc Digitation and the newly described 

Cădărești Digitation. The Sinaia Formation and the Bistra Formation, belonging to the Ciuc Digitation, and the new 

Cădărești Formation from the Cădărești Digitation are mapped and described. Lithologic and petrographic data are 

presented for all these lithostratigraphic units. The macro- and microfossils document the early Aptian to middle 

Albian age for the Cădărești Formation.  

The lithostratigraphy of the Convolute Flysch Nappe, represented only by its internal part in the northern Ciuc 

Mountains, is also described, and additional biostratigraphic data are provided.  

The tectonic aspects of the studied region are also discussed, with special emphasis to the Ghimeș-Palanca Fault. 
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INTRODUCTION 

 

Lithostratigrafic and biostratigraphic data which 

contribute to the better knowledge of the Cretaceous 

flysch stratigraphy between Trotuş and Şulţa valleys in 

the northern area of the Ciuc Mountains are provided in 

the present paper. Based on these, new insights regarding 

the geological structure of the Cretaceous flysch as well 

as the structural relationships between the various major 

tectonic units in the area are also presented. 

The Ceahlău Nappe consists of the internal Ciuc 

Digitation and the external Cădăreşti Digitation, the 

former subunit thrusting eastwards the latter one along 

the Cădăreşti Fault. The Convolute Flysch Nappe, which 

is overthrusted by the Ceahlău Nappe along the Lutu 

Roșu Line fault, is represented in the studied region only 

by its inner part. A particular emphasis is paid to the 

tectonics of the Ghimeș-Palanca region where the 

Ghimeș-Palanca strike-slip fault complicates the 

relationships among the major geological units. 

  

PREVIOUS RESEARCH 

 

The first geological informations about the region, 

nowadays only of a historical significance, belong to 

Hauer & Stache (1863), Herbich (1878) and Uhlig 

(1907).  

The first major landmarks in the geological knowledge of 

the Cretaceous flysch of the Eastern Carpathians are 

recorded after 1925, through the studies of Macovei & 

Atanasiu (1926), Macovei (1927), Atanasiu (1929), and 

Băncilă (1941).  

Further, detailed data on the Cretaceous flysch have been 

published in the second half of the last century by Cernea 

(1952), Filipescu (1955a-b), Filipescu et al. (1957, 1963), 

Băncilă (1958), Popescu (1959), Murgeanu et al. (1961a), 

Patrulius et al. (1962, 1965), Dumitrescu et al. (1962), 

Săndulescu & Săndulescu (1965), Săndulescu (1962, 

1965a, 1967a-b), Alexandrescu (1967, 1971, 1980, 1982),  

 

Ștefănescu (1967, 1976), Contescu (1968a-b), Gherman 

& Solcanu (1969), Neagu (1970), Ion (1978), Săndulescu 

(1984, 1990), Dinu (1985), Ion et al. (1987), and 

Ștefănescu & Micu (1987). 

Valuable data are also included in numerous internal 

reports of the Geological Institute of Romania (I.G.G.), 

the Entreprise for Geological Prospections (I.G.P.), and 

the Entreprise for Geological and Geophysical  

Prospections (I.P.G.G.), such as Gherman & Solcanu 

(1958), Müntz & Burcea (1959), Müntz & Solcanu 

(1959), Atanasiu & Săndulescu (1957), Matei et al. 

(1969), Solcanu & Balteș (1978) and Solcanu (1988). 

 Several important contributions focused on the area of 

the Ciuc and Bodoc mountains are due to Murgeanu et al. 

(1961b), Filipescu & Săndulescu (1963), Săndulescu 

(1964), Săndulescu (1965b), Nicolăescu et al. (1966, 

1970), Nicolăescu (1973), Nicolăescu & Gaiță (1968), 

and  Nicolăescu & Ionescu (1970). Two subunits have 

been identified in the Cretaceous flysch of the Ceahlău 

Nappe in this area, namely, the Ciuc Digitation in the 

inner part, and the Bodoc Digitation in the outer part. 

 

 

LITHOSTRATIGRAPHIC AND 

BIOSTRATIGRAPHIC DATA 

 

The studied region is located in the northern area of the 

Ciuc Mountains, between Ghimeş-Palanca to the north, 

and the Şulţa Valley to the south. 

The Cretaceous flysch that crop out in the area belong to 

two major tectonic units, namely, the Ceahlău Nappe in 

the inner part, and the Convolute Flysch Nappe in the 

outer part (Fig. 1). 

 

Ceahlău Nappe 
 

In the study region, this nappe consists of two subunits 

(or digitations, in the Romanian geological literature), 
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namely, the Ciuc Digitation and the newly described 

Cădăreşti Digitation, respectively (Fig. 1). 

 

 
 

Fig. 1 Geologic map of the Cretaceous flysch in the 

northern area of the Ciuc Mountains. Inset map shows the 

location (encircled star) of the studied region. 

 

A. The Ciuc Digitation, which has been mapped for the 

first time by Săndulescu (1964), is made up by the oldest 

deposits of Cretaceous flysch in the studied region, 

including the Sinaia and Bistra formations. 

 

1. The Sinaia Formation (Valanginian–lowermost 

Barremian) is only represented by its upper subunit, the 

Upper Marly-Sandy Member. This member crops out on 

the right bank of the Trotuş River, in the area of Ghimeș 

Făget locality, and downstream of the Hegheş valley. 

Southwards, the Marly-Sandy Member crops out as a 

0.5–1.5 km wide strip, in the frontal part of the Ciuc 

Digitation, following the Aldămaş Valley, Fântâna Seacă, 

Voica and Ciugheş valleys, and henceforward the 

Lupului and Morarilor valleys to the Şulţa Valley (Fig. 

1). 

In the studied region, the Upper Marly-Sandy Member 

has a variable thickness of 350 to 550 m, and is 

characterized by turbidite-type deposits with binary 

(sandstone/marl), and rarely ternary 

(sandstone/marl/marly limestone) rhythms. The latter 

type is recorded along the Morarilor Streamlet and along 

the right tributary of the Ciugheş Valley, especially in 

Cădăreşti locality, upstream of the church (Figs 2 and 3, 

Tab. 1). 

This member has a distinct lithologic pattern due to the 

alternating soft or brittle marls, clays, marly limestones, 

and siltstones in layers of up to 80 cm thick, with grey,  

blueish and blackish colours. Marly limestones occur less 

frequently on the upper part of the stratigraphic column, 

in layers of up to 10 cm in thickness. These are dark grey 

in colour, and show fissures and a conchoidal fracture. In 

the upper part of the member, the sandstones are 

calcareous, micaceous and blackish in color, forming 

slabs of up to 25 cm in thickness. These show convolute 

lamination, and calcite-filled fissures and tool marks. 

Calcareous sandstones become more frequent in the 

upper part of the member, represented by 15 to 20 cm 

thick beds. 

Under microscope, the sandstones consist of angular 

quartz grains (65%), and subordinately of plagioclase 

feldspar, muscovite, biotite, tourmaline and zircon, as 

well as frequent specimens of Calpionella alpina 

(Lorenz, 1902) and other tintinnids. Using the QCL 

diagram of Vinogradov (1966) that quantifies the 

abundance of quartz and feldspar, these arenites can be 

referred to the litharenite and sub-litharenite categories; 

meanwhile, when the abundance of limestone fragments 

exceeds 60% they belong to the calcarenite and 

subcalcarenite categories (Fig. 4). 

Polymictic breccias and microbreccias are present in the 

upper part of the member. They consist mainly of 

limestone, dolomite, chlorite slate, diabase and melaphyre 

clasts, bound in calcareous cement. 

In Cădăreşti, along a tributary of the Ciugheş Valley, 350 

m upstream of their confluence, these breccias yielded 

specimens of Peregrinella cf. multicarinata (Lamarck, 

1819) [= peregrina von Buch, 1835] (Fig.12),  as well as 

fragments of Lamellaptychus angulocostatus (Peters, 

1854). This is the first instance Peregrinella has been 

recorded in the breccias of the upper member of the 

Sinaia Formation in the central sector of the Eastern 

Carpathians (Solcanu, 1991, 2007; see also Sandy et al., 

2012). Micropaleontological analyses reveal a 

foraminiferal assemblage that includes, among other taxa, 

Textularia cf. foeda (Reuss, 1846), Plectina apicularis 

(Cushman, 1911), P. cf. coniformis (Grzybowski, 1960) 

Haplophragmoides concavus (Chapman, 1892), 

Lituotuba incerta Franke, 1928, Ammobaculites sp., 

Recurvoides sp., and Dorothia sp.. 

The phytoplankton analyses yielded taxa that belong to 

the palynozone PC3, represented by Lycospora cretacea 

Pocock, 1962, Clavifera triplex Bolkhovitina, 1966, and 

Broomea exigua Alberti, 1961. 

Based on the above biostratigraphic data, a Hauterivian–

early Barremian age can be assigned to the upper member 

of the Sinaia Formation. 

 

2. The Bistra Formation (Barremian–lower Aptian) 

overlies the upper member of the Sinaia Formation, 

occurring over a large area in the Ciuc Digitation and 

filling up the Hegheş Havaș and Apa Havaș synclines 

(Fig. 1). The Bistra Formation consists of two members, 

the lower Marly-Sandy-Limy Member and the upper 

Bistra Sandstone Member (=Ugra Sandstone) (Fig. 2). 

2a. The Marly-Sandy-Limy Member crops out on both 

limbs of Hegheş Havaș and Apa Havaș synclines. It 

consists of a typical turbidite sequence made up of binary 

(sandstone/marl) and rarely ternary 

(sandstone/marl/marly limestone) rhythms. The thickness 

of the entire member ranges from 500 to 700 m. 

http://www.google.ro/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&uact=8&ved=0CCkQFjAA&url=http%3A%2F%2Fwww.gns.cri.nz%2Fwhat%2Fearthhist%2Ffossils%2Fspore_pollen%2Fcatalog%2Ftaxa%2F233.htm&ei=zRpZU4X4GKTRywPntIDoCg&usg=AFQjCNHj-RxRana_wORtBvPPCK-oUHxgyw&sig2=--Zm-GFiOcvTHfEbLGT4mw
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In general, this succession consists in a rhythmic 

alternation of marls, marly limestones, and siltstones with 

micaceous calcareous sandstones. Both the marls and the 

marly limestones are grey-blueish, glazed, splitting in 

slates, often brittle. Alongside marly limestones and 

calcareous sandstones, they make up microfolds that are a 

characteristic feature of the entire sequence. 

The lower limit of this member is marked by the first 

appearance of micaceous calcareous sandstone beds. 

These rocks form 10-15 cm thick layers showing rare 

calcite-filled fissures. They are compact, hard, and dark 

grey in fresh fracture; when weathered, become yellowish 

or reddish-brown. These sandstones are rich in muscovite 

flakes and coalified plant debris, present a convolute 

lamination, and obvious graded bedding. 

Under microscope, the micaceous calcareous sandstones 

consist mainly of angular quartz and, subordinately, 

plagioclase feldspar, muscovite, as well as fragments of 

limestone, dolomite and micaschist. 

The marls, marly limestones and siltstones have a 

subordinate occurrence, of around 30%; they appear as 

cm-thick interlayers and slates, are grey and shiny, and 

contain muscovite flakes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Fig. 3 Diagram of the lithologic types in the upper member of 

the Sinaia Formation showing ternary depositional rhythms. 

 

Subordinately, marly limestones occur occasionaly in the 

upper part of the member as 5-15 cm thick beds. They are 

grey and matted, show conchoidal fracture and have a 

gradual transition towards calcarenites. Finally, 3-10 cm 

thick beds of polymictic breccias and microbreccias are 

also present sporadically.  

 
 
Fig. 2 Stratigraphic column of the Cretaceous flysch in the Ciuc Digitation of the Ceahlău Nappe, between 

the Trotuș River and Șulța Streamlet. Legend: 1, marl; 2, marly limestone; 3, sandy limestone; 4, 

calcarenite; 5, sandstone; 6, marly clay; 7, calcareous breccia; 8, macrofossil occurrence. 
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The samples collected from the marly limestone beds 

revealed a foraminiferal assemblage consisting of 

Trocholina paucigranulata Moullade, 1960, T. 

infragranulata Noth, 1951, Recurvoides sp., Vaginulina 

kochi Roemer, 1841. Nannoplankton analyses revealed 

specimens of Cretarhabdus crenulatus Bramlette & 

Martini, 1964, Watznaueria barnesae (Black, 1959) 

Perch-Nielsen, 1968, Lithastrinus grilli Stradner, 1962, 

and Nannoconus sp. (Fig. 1). All these taxa are confined 

to the Barremian.  

 

 
 
Fig. 4 QCL diagram of the arenitic rocks from the upper 

member of the Sinaia Formation. 

 

Considering that this sequence lies conformably on top of 

the upper member of the Sinaia Formation, of late 

Hauterivian to earliest Barremian age, a Barremian age 

can be assigned to the lower member of the Bistra 

Formation. This age is also consistent with the report of 

Spitidiscus aff. fallacior (Coquand, 1879)  by Nicolăescu 

et al. (1970) from its basal part in the Bodoc Mountains.  

 

This member corresponds to the Bistra Formation partim 

described by Cernea (1952) and Alexandrescu (1967, 

1980) in the Bistriţa Valley, to the Bistricioara Formation 

of Băncilă (1958), to a part of the Comarnic Formation 

separated in the Prahova Valley by Murgeanu et al. 

(1961a), and to the lower horizon described by Dinu 

(1985) in the Bistra Beds in the upper basin of the Trotuș 

River. 

 

2b. The Bistra Sandstone Member is a polymictic 

arenaceous flysch, 300 to 450 m in thickness, which fills 

the Hegheș Havaș and Apa Havaș synclines (Fig. 9 B) 

and builds the most prominent peaks in the region. 

It was initially described by Macovei & Atanasiu (1926, 

1934) in the basin of the Bistriţa River under the name of 

Bistra Formation, a name adopted subsequently by 

Cernea (1952) and later by other geologists. Since this 

formation does not have a representative development in 

the Ceahlău Mountains, Săndulescu (1990) proposed to 

replace the name with the ‘Ugra flysch’, after the Ugra 

Valley where it has its typical development.  

The lower boundary of the Bistra Sandstone Member is 

marked by the first occurrence of coarse micaceous 

sandstones. It consists basically of a coarse sandy flysch 

with a clear binary rhythmicity where polymictic 

sandstones occurring as slabs and thick beds are 

separated by layers of grey-yellowish and blackish clays, 

marly clays, and siltstones (Fig. 5). This pattern is 

recognized over its outcroping area along the Popoi, 

Fântâna Seacă and Miorilor-Voica streamlets, and in the 

Jandarmului-Ciugheş Valley (Fig. 1). 

The sandstones are calcareous, micaceous, hard, grey in 

fresh fracture, and yellow-reddish brown when they are 

weathered. They appear usually in 25 cm thick layers, but 

sometimes in massive beds surpassing 1.5 m; its 

transition to microconglomerates shows obvious graded 

bedding. Through weathering and active erosion, these 

sandstones acquire a specific porous-vacuolar 

Table 1. Frequency of the main lithologic types showing ternary depositional rhythms in the upper member 

of the Sinaia Formation, in the upper basin of the Ciugheș Valley. 
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appearance. In the upper part of the member, the 

sandstones become massive, and host several levels of 

polymictic microconglomerates with multiple graded 

bedding. 

 

 
 
Fig. 5 Diagram of the lithologic types in the Bistra Sandstone (= 

Ugra Sandstone) showing binary depositional rhythms, as 

occurring in the Jandarmului and Ugra valleys. 

 

Under microscope, the sandstones consist mainly of 45% 

angular quartz grains, associated with sericite, chlorite, 

and subordinately plagioclase feldspar, all bound in 

calcareous cement. These elements represented in the 

QFR diagram of Folk (1968) enable the classification of 

the rock into the quartzarenite and subarenite categories 

(Fig. 6). 

 
 
Fig. 6 QFR diagram of the arenitic rocks from the Bistra 

Sandstone (= Ugra Sandstone). 

 

The sandstones which crop out in the Voica Valley, 150 

m upstream of its confluence with the Miorilor Streamlet, 

yielded an ammonite specimen referred to Costidiscus cf. 

recticostatus (d’Orbigny, 1841), while a fragmentary 

specimen of the ammonite Deshayesites aff. consobrinus 

(d'Orbigny, 1841) was recovered from the upper level of 

the same member in the Jandarmului Valley. 

The samples collected from the pelitic levels along the 

Miorilor Streamlet revealed a foraminiferal assemblage 

consisting of Trochammina callima Loeblich & 

Tappan,1950, T. depressa Lozo, 1944, T. minuta 

Crespin,1853, Pelosina lagenoides Crespin,1953, 

Haplophragmoides chapmani Morozova,1948, H. 

arenatus Crespin, 1963. The pelitic levels located in the 

upper part of the member along the Voica Streamlet also 

yielded specimens of Palorbitolina cf. lenticularis 

(Blumenbach, 1805). Nannoplankton analyses produced 

specimens of Nannoconus bermudezii Brönnimann,1955, 

N. elongatus Brönnimann,1955, N. minutus 

Brönnimann,1955, N. wassallii Brönnimann,1955, 

Cyclagelosphaera deflandrei (Manivit, 1966) Roth, 1973, 

Manivitella pemmatoidea (Deflandre, 1965), 

Diazomatolithus lehmanii Noël,1965, Cretarhabdus 

surirellus (Deflandre, 1954), C. tulbingensis Grun, 

Kittler, Lauer, Papp, Schnabel & Corna, 1972, 

Parhabdolitus embergeri (Noël) Stradner,1963, 

Lithastrinus floralis Stradner, 1962, Braarudosphaera 

bigelowii (Gran & Braarud) Deflandre, 1947, 

Micrantholithus obtusus Stradner, 1963, all of which are 

diagnostic for the late Barremian–early Aptian interval 

(Fig. 2). 

It is worth noting that the phytoplankton analyses 

recovered taxa that belong to the palynozones PC4-PC5, 

represented by Trilobosporites apiverrucatus 

Couper,1958, Circulina parva Brenner, 1963, and 

Dingodinium cerviculum Cookson & Eisenack, 1958 

(Fig. 3). 

Based on these paleontological data a Barremian–early 

Aptian age is assigned to the Bistra Sandstone, which is 

in accordance with the suggestions of most of the 

previous researchers.  

The Bistra Sandstone Member correlates with part of the 

Comarnic Beds (Avram & Matei, 1964; Avram, 1970; 

Ștefănescu et al., 1965), with the Bistra Beds s.s. (Cernea, 

1952; Alexandrescu, 1971), and with the Ugra flysch 

(Săndulescu, 1990). 

 

B. The newly mapped Cădăreşti Digitation  occurs east 

of the Ciuc Digitation, being located in the frontal part of 

the Ceahlău Nappe (Fig. 1). It consists of a turbidite-type 

sequence that is described here as the Cădăreşti 

Formation. 

The Cădăreşti Formation (Aptian–middle Albian) has a 

predominantly pelitic facies (argillites and siltites) with 

centimetre-thick interlayers of sandstones and less 

frequent calcareous fine-grained sandstones (Fig. 7). The 

type region of the unit is tectonically bordered in its 

internal part by the Sinaia Formation along the Cădăreşti 

Fault, and at its external border by the Convolute Flysch 

Nappe along the Lutu Roşu Line thrust fault (Fig. 1). The 

Cădăreşti Formation crops out as a 500-1500 m wide 

strip in the frontal part of the Ceahlău Nappe, strip that 

can be followed from the Şulţa Valley through the 

Ciugheş Valley up to the Trotuş Valley to the north (Fig. 

1).  

The Cădăreşti Formation has the type section at the 

Cădăreşti locality, 300 m upstream of the church, as well 

as in the Grecilor Valley. From 2.286 inventoried strata in 

the Grecilor Streamlet, clays and marly clays have 55% 

abundance, while arenites make up 25% (Tab. 2). 

Typically, the Cădăreşti Formation consists of a turbidite-

type sequence made up of grey-blueish clays and marly  
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limestones alternating with 5-10 cm thick grey-blueish 

sandstones and fine-grained sandstones. The sandstones 

sometimes have rare calcite-filled fissures. 

At the lower part of the succession, grey-blackish arenites 

are predominant, and they occur as 5-15 cm thick slabs 

and rarely as massive beds. They are calcareous, slightly 

convolute, micaceous, and equigranular, showing parallel 

or cross-lamination. These features can be recognized 

along the Ciugheş Streamlet (Cădăreşti), the Voica 

Valley, and on the Plaiul Grecilor Hill. The sandstones 

and fine-grained sandstones, representing 25%, are hard, 

micaceous, and contain  weakly rounded clasts of Triassic 

dolomit, Jurassic limestone, crystalline schist, all bound 

in calcareous cement. In their basal part, the sandstones 

have frequent tool marks, such as scour marks, and 

different types of hieroglyphs. A cast of the ammonite 

Ancyloceras cf. matheronianum d’Orbigny, 1842 was 

found in such sandstones along the Ciugheş Streamlet 

300 m upstream of the Cădăreşti church (sample 2746, 

Fig. 7). 

Under microscope, the greywacke-type sandstones and 

fine-grained sandstones consist mainly of rounded quartz 

grains (35%), and subordinately of plagioclase feldspar, 

muscovite, biotite, chlorite, zircon, tourmaline, fragments 

of limestones, crystalline schists and basic effusive rocks,  

 

 

all bound in calcareous cement that is slightly impurified 

with clay. In Folk's QFR diagram, the rock belongs to the 

subfelsarenite group (Fig. 8). 

The grey-blueish marls and marly clays are either 

compact or slate-like, and occur as 5-25 cm thick 

interlayers. 

On the middle and upper parts of the sequence, marls and 

clays alternate with calcareous sandstones in a 

remarkable rhythmicity as they crop out along the 

Grecilor Streamlet. Here, at the altitude of 900 m, a 

mould of Epileymeriella cf. hitzeli (Jacob, 1908) has been 

found in fine-grained sandstones, while on the Piciorul 

Scurt Streamlet, 800 m upstream of its confluence with 

the Ciugheş Streamlet, a specimen of Hoplites cf. 

dentatus (Sowerby, 1821) has been recovered (samples 

2704, 2705, Fig. 7).  

Here, the marls, clays and siltstones are compact or in 

slates, blackish-grey in colour, with muscovite flakes, 

cropping out as 5-25 cm thick interlayers. At the base of 

the Cădăreşti Formation whitish-grey marly limestones 

occur subordinately in proportion of 3%. Calcarenites 

occur as 3-5 cm thick interlayers, being whitish-grey in 

colour, and showing a conchoidal fracture. 

The thickness of the Cădăreşti Formation in outcrops is 

comprised between 500 and 750 m. It should be noticed  

 
 

Fig. 7 Stratigraphic column of the Cădărești Formation, in the Cădărești Digitation of the Ceahlău Nappe. 

Legend: 1 sandstone; 2 clay; 3 marl; 4 macrofossil occurrence; 5 fault. 
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that the formation is tectonically truncated and 

overthrusted by the Sinaia Formation in its inner part, 

while its upper part is also truncated by the Lutu Roşu 

Line thrust fault. 

 
 
Fig. 8 QFR diagram of the arenitic rocks from the Cădărești 

Formation. 

 

The early Aptian age for the lower part of the Cădăreşti 

Formation is documented by the occurrence of 

Ancyloceras cf. matheronianum d'Orbigny, 1842, 

accompanied by a foraminiferal assemblage consisting of 

Haplophragmoides cf. concavus (Chapman, 1892),  

 

Plectina apicularis (Cushman, 1911), Hippocrepina 

depressa Vasicek, 1947, Ammobaculites sp. and 

Rhizammina sp. (sample 2747) (Fig. 7). 

In the middle part of the Cădărești Formation, the 

ammonites Epileymeriella cf. hitzeli (Jacob, 1908) and 

Hoplites cf. dentatus (Sowerby, 1821), together with a 

foraminiferal assemblage with Thalmannammina 

neocomiensis Geroch, 1962, Trochammina callima 

Loeblich & Tappan, 1950, Haplophragmoides 

nonioninoides (Reuss, 1863), H. concavus (Chapman, 

1892), Ammodiscus tenuissimus (Gümbel, 1862) etc., 

which document the transitional time interval from the 

early to the middle Albian. 

Samples 2204, 2206, 2208 and 2211, taken from the 

upper part of the Cădăreşti Formation, yielded a 

microfaunal assemblage with Bathisyphon sp., B. brosgei 

Tappan, 1957, Thalmannammina neocomiensis Geroch, 

1962, Ammobaculites sp., Haplophragmoides concavus 

(Chapman, 1892), H. arenatus Crespin, 1963, Epistomina 

ornata (Roemer, 1841), Glomospira gordialis (Jones & 

Parker, 1860), Lituotuba incerta Franke, 1928, and 

Kalamopsis grzybowskii (Dylàzanka, 1923), etc., which 

documents the presence of the middle Albian. 

The Cădăreşti Formation can be correlated with the Piscu 

cu Brazi Flysch (Murgeanu et al., 1961a), with part of the 

Bodoc Flysch (Nicolăescu, 1973; Nicolăescu & Ionescu, 

1970), with part of the Babşa Beds (Alexandrescu, 1971), 

and with the Piscu cu Brazi Flysch of the Durău 

Digitation (Săndulescu, 1990). 

Table 2. Frequency of the main lithologic types showing binary depositional rhythms in the Cădărești 

Formation, in the Voica Streamlet and the Plaiul Grecilor Hill. 
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Convolute Flysch Nappe 

 

Lithostratigraphy. This structural unit is located east of 

the Ceahlău Nappe (Fig. 1), and only its internal part is 

present in the studied region. The following members of 

the Convolute Flysch are found here: the Lower Shaly 

Member, the Micaceous Sandy Member, the Pelosiderite-

bering Convolute Sandstones Member, the Leţeşti 

Conglomerates Member, and the Lutu Roşu Beds 

Member. 

The Lower Shaly Member crops out in the Coșnea 

syncline and in the axial part of the Făgetu Rotund 

anticline that, in the Ciugheş valley, fades under the 

Ceahlău Nappe overthrust, and also in the axial part of 

the Ciugheș anticline that pinches out on the Ghimeş-

Palanca Fault (Fig. 1). It consists of a turbidite-type 

sequence where binary rhythms (convolute 

sandstone/silty clay) succeed with a remarkable 

constancy. The thickness of the Lower Shale Member 

varies between 150 and 500 m because both limbs of the 

Ghimeş anticline are affected by longitudinal faults. 

The convolute calcareous sandstones are grey, micaceous 

on the bedding surfaces, with rare calcite-filled fractures. 

Sandstones occur frequently in 3–15 cm thick layers with 

a convolute lamination, and sometimes in 25–35 cm-thick 

beds, case in which they show obvious graded bedding. 

On their lower part, sandstones have frequent hieroglyphs 

and tool marks, such as scour marks and flute casts.  

Under microscope, the sandstones consist mainly of 

quartz grains (65%), and subordinately of muscovite and 

rare fragments of limestone and chlorite-schist, all bound  

 

in calcareous-clayey cement. All these elements 

represented in the Folk’s QFR diagram enable the 

classification of the rock in the quartzarenite category. 

Clays intercalate with the sandstones, the transition 

between these types of rocks occurring through siltstones. 

The clays are grey-greenish, fine grained, micaceous, 

compact or in slates, and occur in layers of 5–30 cm in 

thickness. In the Lupului Valley, 75 m west of Dumbrava 

(Ghepița), a specimen of Neohibolites minimus (Miller, 

1826) has been identified in the sandy clays. The samples 

from the pelitic levels yielded a foraminiferal assemblage 

with Haplophragmoides cf. concavus (Chapman, 1892), 

H. nonioninoides (Reuss, 1863), Hippocrepina depressa 

Vasicek, 1947, Ammobaculites sp., Thalmannammina 

neocomiensis Geroch, 1962, Plectina sp., 

Plectorecurvoides alternans Noth, 1952, which are 

diagnostic for the middle Albian. 

The Micaceous Sandy Member occurs as a distinct 

lithologic sequence, being separated for the first time by 

Băncilă (1958) while Săndulescu (1962) described this 

member under the name ‘Ciugheş Sandstone’. It crops 

out in the axial part of the Făgetu Rotund anticline, its 

eastern limb being affected by the homonymic 

longitudinal fault that disappears to the north under the 

Ceahlău Nappe overthrust. Eastwards of the studied 

region, the Micaceous Sandy Member crops out on the 

right bank of the Ciugheş Valley, and along all of its 

eastern tributaries that spring from the Cotumba 

Mountain (Solcanu, 1989). 

This member consists of a sandy flysch made up of 

medium- and coarse-grained sandstones in 0.5-3 m thick 

 
 
Fig. 9 Geologic cross sections in the northern area of the Ciuc Mountains. The location of cross sections is marked on Fig. 1. 
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packages separated by centimetre-thick interlayers of 

siltstones, clays and clayey marls. 

The sandstones, of Cotumba-type, are massive, 

calcareous, micaceous, grey, and show obvious graded 

bedding. Frequently, the sandstone beds show convolute 

lamination that is specific to the Convolute Flysch, with 

tool marks on their bottom. Clays and marls are grey, 

micaceous, shale-like, sometimes siltite-like, and occur in 

15-30 cm thick layers, and sometimes even as thin 

interlayers of 2-3 cm separating the sandstone beds. 

Under microscope, the sandstones consist mainly of 

angular quartz (75%), and subordinately plagioclase 

feldspar grains, muscovite and rock fragments of 

quartzite, limestone, and quartz-sericite schist, all bound 

in calcareous cement. Projected in Folk’s QFR diagram, 

these elements enable the classification of the rocks in the 

quartzarenites and subfelsarenites categories. 

The Pelosiderite-bearing Convolute Sandstones 

Member, which crops out more widely outside the 

studied region, occurs here only on the left bank of the 

Trotuş River, between Ghimeş and Palanca. The 

thickness of this member exceeds 450 m. 

It consists mainly of grey micaceous convoluted 

sandstones, usually as beds of 25 cm in thickness, The 

sandstones include centimetre interlayers of fine-grained, 

convolute micaceous siderite sandstones, with transitions 

to blueish and red siltstones and clays. The Convolute 

Sandstone Member crops out with these features in the 

Ghimeş Pass, and also near the Palanca Railway Station. 

It is worth noting that at Ghimeş and 120 m from the 

confluence with the Şanț Streamlet molds of 

indeterminable ammonites and fragments of inoceramids 

were found. In the same location, Băncilă (1958) reported 

the discovery of a specimen of Inoceramus cf. 

concentricus (Parkinson, 1819). 

The Leţeşti Conglomerates Member, named for the first 

time by Băncilă (1958), occurs as lenses north of Popoi 

Valley and along both armlets of the Fântâna Seacă 

Streamlet (Fig. 1). They consist of polymictic 

conglomerates with clasts of quartzite, gneiss, chlorite-

sericite schist, Jurassic limestone, all bound in slightly 

brittle clayey-sandy cement. The clasts have diameters 

ranging between 10 and 40 cm, as seen along the Fântâna 

Seacă Streamlet and north of the Popoi Streamlet. The 

thickness of this member varies between 75 and 100 m. 

The Lutu Roşu Beds Member is made up of red and 

green marls. This member has a limited occurrence in the 

studied region, lying discordantly over the Lower Shale 

Member. This unit was separated previously under 

different names: red and variegated marls and clays 

(Băncilă, 1958), Teliu Beds (Filipescu & Neagu, 1956), 

Lutu Roşu Beds (Gherman & Solcanu, 1959), Poiana 

Florilor Beds (Marinescu, 1962), or Horizon of Red and 

Grey Marls and Clays (Dinu, 1985). 

The Lutu Roşu Beds crop out as limited patches under the 

Ceahlău Nappe overthrust, west of Coșnea, and east of 

Cădăreşti. The Lutu Roşu Beds also make up the filling 

of the Coșnea, Dealul Dandu and Plaiul Grecilor 

synclines. The Lutu Roşu Beds, as they occur in the study 

region, have a thickness comprised between 35 and 65 m, 

and correspond to the lower part of the member. 

Lithologically, the Lutu Roşu Beds consist of black clay 

shales associated with red spotted grey-greenish clays and 

red siltite clays, with rare interlayers of calcareous 

siderite sandstones, slightly crumbly with calcite-filled 

fissures. Often, as seen west of Coșnea, the predominant 

(65 %) clays show rare centimetre-thick interlayers of 

marly limestone and siderite sandstone. Due to the 

plasticity of the strata, numerous landslides occur in the 

areas of Coșnea and Dumbrava localities, and also in the 

Ciugheş Valley. 

 

Biostratigraphic data. There is only sparse 

paleontological data available from the Convolute Flysch. 

In order to assess the age of this formation, data reported 

from other areas will be also considered. 

In the Lower Shale Member, more precisely in the sandy 

clays in the Lupului Valley, 75 m from Dumbrava 

(Ghepița), we found a specimen of Neohibolites minimus 

(Miller, 1826), which is specific to the middle Albian 

(sample 2602). However, the samples collected from the 

same member along the Şulţa Streamlet, at Coșnea, and at 

its confluence with the Pietrosul Streamlet yielded an 

assemblage of agglutinated foraminifera that includes 

Recurvoides contortus Earland, 1934, Trochammina 

callima Loeblich & Tappan, 1950, Plectorecurvoides 

alternans Noth, 1952, Hyperammina gaultina Dam, 

1950, Haplophragmoides concavus (Chapman, 1892), H. 

nonioninoides (Reuss, 1863), Hippocrepina depressa 

Vasicek, 1947, Thalmannammina neocomiensis Geroch, 

1962, Rothina silesica Hanzlíková, 1966 [= Caudammina 

silesica (Hanzlíková), Bubić, 1997], Ammobaculites sp., 

Plectina sp., taxa which are specific to the early Albian. 

In the same member, in the Sita Buzăului Valley, 

Săndulescu (1965b) identified the ammonite Parahoplites 

melchioris (Anthula, 1899), which documents the 

presence of the upper Aptian, while in the Cașin Valley 

Nicolăescu et al. (1966) identified the ammonites 

Acanthoplites cf. laticostatus Sinzow, 1908 and 

Douvilleiceras aff. monile (Sowerby, 1836), which are 

specific for the upper Aptian–lower Albian. Based on the 

foraminiferal assemblages, Săndulescu (1965b) set up the 

Haplophragmoides concavus Zone in the early Albian in 

the Sita Tătarului region, while Geroch (1960) and 

Geroch & Nowak (1984) defined two zones, with 

Plectorecurvoides alternans Noth, 1952 and Glomospira 

irregularis (Grzybowski, 1896), respectively, for the 

early Albian in the lower part of the Godula Beds, in 

Poland. All these taxa were also discovered by us, and 

together with the ammonoid data, allow the assignment of 

a late Aptian–middle Albian age to the Lower Shale 

Member. 

Despite our best efforts, we failed to discover 

macrofossils in the Micaceous Sandy Member that 

would allow to establish the age of this member (Solcanu, 

1989). However, the samples collected from the pelitic 

levels of this subunit contain agglutinated foraminifera, 

with Plectorecurvoides alternans Noth, 1952, 

Recurvoides imperfectus (Hanzlíková, 1966), 

Psammosphaera parva Crespin, 1953, P. laevigata 

White, 1928, Haplophragmoides nonioninoides (Reuss, 

1863), H. gigas minor Nauss, 1947, Rothina silesica 

Hanzlíková, 1966 [=Caudammina silesica (Hanzlíková), 

Bubić, 1997], an assemblage based on which we assign a 

middle–late Albian age to the entire member. This 

statement is based on the fact that Tocorjescu & Neagu 
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(1963) placed the Haplophragmoides nonioninoides Zone 

in the middle Albian of the Cretaceous flysch in the 

Eastern Carpathians, similar to the Rothina silesica Zone 

quoted by Hanzlíková (1966) in the Lhoty Formation in 

the Western Carpathians. To assess the age of this 

member with more accuracy we shall refer to 

paleontological data from outside the study area. 

Therefore, in the same member, along the Bolovăniş 

Streamlet, north of Ghimeș, Müntz & Burcea (1959) cited 

the ammonite Puzosia subplanulata (Schlüter, 1871), and 

Băncilă (1958) mentioned the discovery of Inoceramus 

concentricus (Parkinson, 1819) in the Ghimeş Gorge, 

while Săndulescu (1962) identified a specimen of 

Inoceramus sp. Also, more to the south, in the Buzăului 

Valley, Marinescu (1962) mentioned the presence of 

Anisoceras armatum (Sowerby, 1817), Puzosia 

communis Spath, 1923, Kosmatella sp., Hamites sp., 

Neohibolites ultimus (d’Orbigny, 1845), Parahibolites 

tourtiae (Weigner, 1909), Inoceramus concentricus 

(Parkinson, 1819), Neitheia sp., in the Sita-Tătaru 

Sandstone in the Buzău Mountains. Based on these data 

we assign a middle–late Albian age to the entire member. 

The macro- and microfaunal data derived from other 

regions indicate a Vraconian age for the Pelosiderite-

bearing Convolute Sandstones Member, possibly with 

transition to the Cenomanian (Băncilă, 1958; Filipescu & 

Săndulescu, 1963; Alexandrescu, 1967, 1971; Nicolăescu 

& Gaiță, 1968; Săndulescu, 1967b; Dinu, 1985). To 

support the Cenomanian age for this member we rely on 

the fact that indeterminable ammonite casts and 

fragments of inoceramids were found at the mouth of the 

Şanţ Streamlet (right bank), but mainly on the specimens 

of Rotalipora cf. appenninica (Renz, 1936) recovered in 

the Ghimeş Well 3431 (depth interval 520–530 m). 

No fossils were discovered in the Leţeşti Conglomerates 

that could enable us to establish their age. However, 

based on their stratigraphic position, we assign them to 

the Cenomanian. 

The Lutu Roşu Beds are also devoid of macrofauna, but 

the microfaunal analyses revealed agglutinated 

foraminifera, including Plectorecurvoides alternans 

Noth, 1952, Psammosphaera laevigata White, 1928, P. 

scruposa (Berthelin, 1880), P. parva Crespin, 1923, 

Haplophragmoides nonioninoides (Reuss, 1863), 

Rhizammina indivisa Brady, 1884, Ammodiscus 

tenuissimus (Gümbel, 1862),  and Recurvoides contortus 

Earland, 1934, which are specific for the Cenomanian. In 

the red clays at Coșnea, the foraminiferal assemblage 

includes Trochammina wetteri Stelck & Wall, 1955, 

Haplophragmoides collyra Nauss, 1947, H. kirki 

Wickenden, 1932, Rhizammina indivisa Brady, 1884, 

Saccammina sp., as well as unicarinate foraminifera as 

Rotalipora appenninica (Renz, 1936). Based on these 

paleontological data we estimate that the age of the Lutu 

Roşu Beds should be as young as the Cenomanian–

Turonian. In the Teliu Beds, in the Teliu-Boroşneu 

region, Filipescu & Neagu (1956) and Neagu (1970) 

found specimens of Neohibolites ultimus (d’Orbigny, 

1845) and a microfauna specific to the Vraconian, while 

in the upper red marls a microfauna specific to the late 

Turonian–Senonian was identified. Săndulescu (1962, 

1965b) discovered within the same synchronous series in 

the Cernatu Valley the ammonite Stoliczkaia cf. notha 

(Seeley, 1865), and in the upper part of the series 

identified a foraminiferal assemblage with Rotalipora 

appenninica (Renz, 1936). Therefore, the Teliu Beds and 

the Lutu Roşu Beds are synchronous, as they are 

estimated to extend into the Cenomanian–Turonian 

interval, and potentially into the lower Senonian as well. 

For the eastern slope of the Ceahlău Mountains, in the 

Moldova Valley, Filipescu & Pană (1955) and 

Alexandrescu & Săndulescu (1973) assigned the red clays 

to the whole interval of the Cenomanian–Turonian–

Senonian. 

 

TECTONIC DATA 

 

The Cretaceous flysch in the inner zone of the Eastern 

Carpathians was strongly affected by the mid-Cretaceous 

tectonic movements. Two major tectonic units are present 

in the studied region, the Ceahlău Nappe in the inner part, 

and the Convolute Flysch Nappe in the outer part, 

respectively (Figs 1and 9). 

 

A. Ceahlău Nappe. This tectonic unit consists of two 

subunits, namely, the Ciuc Digitation, in the inner part, 

and the Cădăreşti Digitation, in the outer part. 

a. Ciuc Digitation. The sedimentary series in this subunit 

belong to the upper member of the Sinaia Formation 

(Valanginian–lowermost Barremian) and to the Bistra 

Formation (Barremian–lower Aptian), respectively. 

The upper member of the Sinaia Formation crops out in a 

narrow strip that borders the Ciuc Digitation to the east, 

and tectonically overlaps the Cădăreşti Digitation along 

the homonymic fault. The tectonic relationship between 

the two subunits is very obvious at Cădăreşti, to the south 

in the Lupului Valley, and to the north in the Voica 

Valley, as well as along the Scurt and Popoi streamlets. 

Structurally, the Bistra Formation built up the Havaș 

anticline, and the Hegheș Havaș and Apa Havaș 

synclines. At their southern edge, these structures are 

affected by the Morarilor longitudinal fault. The Marly-

Sandy-Limy Member of the Bistra Formation occurs on 

the limbs of both synclines, while these synclines are 

filled by the Bistra Sandstone (=Ugra Sandstone) that 

shows here a typical development. All these major 

structures have an inflection to the east at the Apa Havaș 

Mountain, where the entire Ceahlău Nappe presents its 

maximum advancement eastwards along the Lutu Roşu 

Line thrust fault (Fig. 1). To the north, towards the Trotuş 

River, all these major structures disappear at the 

transversal fault that we named here the Ghimeş-Palanca 

Fault (Fig. 1). 

b. Cădăreşti Digitation. It includes the homonymic 

formation and borders the frontal part of the Ceahlău 

Nappe, being overlapped in its inner part by the Ciuc 

Digitation along the Cădăreşti Fault. To the east, the 

Cădăreşti Digitation is tectonically bounded by the Lutu 

Roşu Line thrust fault. The Cădăreşti Formation 

constitutes the western overturned limb of a major 

syncline, while its eastern limb is trapped under the 

Ceahlău Nappe overthrust whose amplitude is here of at 

least 15 km (Fig. 1). 

The Cădărești Digitation can be correlated with the 

Bodoc Digitation in the Bodoc Mountains  (Săndulescu & 

Săndulescu 1965; Nicolăescu, 1973), with the Bratocea 
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Digitation in the Buzău Mountains  (Ștefănescu, 1976), 

and with the  Durău Digitation in the Ceahlău Mountains 

(Săndulescu, 1990).  

 

B. Convolute Flysch Nappe. This tectonic unit, also 

known in the Romanian literature under the names of the 

Curbicortical Flysch Nappe or the Teleajen Nappe, is 

represented only by its internal part in the studied region, 

and comprises the following lithostratigraphic units: the 

Lower Shale Member, the Micaceous Sandstone 

Member, the Pelosiderite-bearing Convolute Sandstone 

Member, the Leţeşti Conglomerates, and the Lutu Roşu 

Beds.  

The first two members crop out in the Făgetu Rotund 

anticline that has its eastern limb overturned along the 

homonymic fault, and in the Coșnea syncline. The Leţeşti 

Conglomerates and the Lutu Roşu Beds occur locally as 

patches under the overthrust of the Ceahlău Nappe along 

the Lutu Roşu Line fault (Figs 1and 10). The Lutu Roşu 

Beds also crop out at Coșnea, in the axial part of the 

homonymic syncline along the Lupului (Fărcaşa) 

Streamlet, and also on the Dandu Hill (Făgetu Rotund). 

Along the Trotuş Valley, between Lunca de Jos, Ghimeş 

Făget and Palanca, the major tectonic lines and all of the 

structural elements are cut by the Ghimeş-Palanca Fault 

and displaced eastwards by strike-slip faulting (Fig. 10). 

Along this major transverse fault, from the confluence of 

the Ciugheş Streamlet with the Trotuş River till Ghimeș 

locality, the southern compartment that consists of the 

middle Albian deposits of the Convolute Flysch 

occurring in the Ciugheș anticline is uplifted, while the 

northern compartment with the Cenomanian deposits of 

the Convolute Flysch is downthrust (Figs 10 and 11). 

The Cenomanian deposits crop out on the left bank of the 

Trotuş River, near the Palanca Railway Station, where 

these show normal attitudes with a north-eastward dip 

that varies between 40 and 45° (Fig. 11 A). 

The same tectonic relationships are found in the Ghimeş 

Pass, at the confluence of the Trotuş River with the Şanţ 

Streamlet, where the overturned massive sandstones of 

the southern compartment, assigned to the lower–middle 

Albian, are in tectonic contact with the overturned 

Cenomanian pelosiderite-bearing micaceous sandstones 

of the Convolute Flysch from the northern compartment 

(Fig. 11 B). To further support such a tectonic setting we 

also rely on the stratigraphic and structural data from the 

Ghimeş Well 3431 (Fig. 9 A), on the surface geological 

data, as well as on the aerial photogrammetry analyses. 

The Ghimeş-Palanca Fault is especially significant as its 

southern compartment is displaced eastwards by strike-

slip faulting. Along this major fault, between Ghimeş, 

Brusturoasa and Agăş localities, and also in the studied 

region, the Ceahlău Nappe, the Convolute Flysch Nappe 

and the Audia Nappe show a strong advancement 

eastwards. Along this fault, the Trotuş River gathers its 

entire drainage network and carries its water towards the 

east, crossing all the geological units of the Eastern 

Carpathians. 

There is a probability that the tectonic lines in the area, 

including here the Ghimeş-Palanca strike-slip fault as 

well, and which are all generated by the mid-Cretaceous 

(Austrian) tectonic movements, were possibly reactivated 

during younger tectonic movements. 

CONCLUSIONS 

 

The studied region is located in the northern area of the 

Ciuc Mountains between Ghimeş Făget, Ghimeş and 

Palanca localities to the north, and the Şulţa Valley to the 

south. The paper is focused mainly on the deposits 

belonging to the Ceahlău Nappe, and the inner part of the 

Convolute Flysch Nappe. 

The Ceahlău Nappe consists of two subunits: the internal 

Ciuc Digitation, and the external Cădăreşti Digitation. 

The sedimentary series of the Ciuc Digitation, which has 

the largest outcropping expanses in the study area, 

include in their lower part the Upper Marly-Sandy 

Member of the Sinaia Formation assigned to the 

Hauterivian–lower Barremian, based on the occurrence of 

Peregrinella multicarinata (Lamarck) [= peregrina von 

Buch] and a specific microfaunal assemblage. The 

stratigraphically higher Bistra Formation includes the 

Lower Shale Member, which is followed by the Bistra 

Sandstone Member (=Ugra Sandstone). The latter was 

assigned to the Barremian–lower Aptian based on the 

presence of the ammonites Costidiscus cf. recticostatus 

(d’Orbigny) and Deshayesites aff. consobrinus 

(d’Orbigny), and that of Palorbitolina lenticularis 

(Blumenbach). 

The structure of the Ciuc Digitation includes the Havaș 

anticline, and the Apa Havaș and Hegheş Havaș 

synclines, which southwards are affected by the 

longitudinal Morarilor Fault. Eastwards, the Ciuc 

Digitation overlaps the Cădăreşti Digitation along the 

homonymic fault. 

The Cădăreşti Digitation, made up by a flysch with the 

type-section in the homonymic locality, occurs as a 

narrow strip in the frontal part of the Ceahlău Nappe. The 

flysch sequence includes binary rhythms of grey-blackish 

calcareous sandstones with calcite-filled fissures and 

grey-blackish marly clays in slates. The age of this 

sequence was assessed to be Aptian–early Albian, based 

on the occurrence of the ammonites Ancyloceras cf. 

matheronianum d’Orbigny, Epileymeriella cf. hitzeli 

(Jacob) and Hoplites cf. dentatus (Sowerby), as well as of 

a characteristic microfauna. As such, it is comparable 

with similar facies deposits in the Piscul cu Brazi Flysch 

of the Durău Digitation (Săndulescu, 1990), and with the 

Aptian–Albian deposits of the Bodoc Digitation 

(Săndulescu & Săndulescu 1965; Nicolăescu 1973). 

Structurally, the Cădăreşti Formation makes up the 

western overturned limb of a major syncline, while 

eastern limb of this structure is tectonically truncated by 

the Ceahlău Nappe overthrust along the Lutu Roşu Line 

fault. 

Only the internal part of the Convolute Flysch Nappe was 

studied; this includes the Lower Shaly Member, the 

Micaceous Sandstone Member, the Pelosiderite-bearing 

Convolute Sandstones Member, the Leţeşti 

Conglomerates, and the Lutu Roşu Beds. The age of the 

Convolute Flysch extends from the Albian to the 

Cenomanian–Turonian–Senonian. 

The major structural elements of the Convolute Flysch 

Nappe are the Făgetu Rotund anticline, which disappears 

under the Ceahlău Nappe overthrust, and the Coșnea 

syncline that northwards is cut by the Făgetu Rotund 

Fault. 
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Fig. 10 Geologic map showing the tectonic relationships along the Ghimeș-Palanca Fault (G-P F). 

             
 

Fig. 11 Geologic cross sections in the Ghimeș-Palanca region: A – Cross section at the Ghimeș 

Pass, at the confluence of the Șanț Streamlet with the Trotuș River. B – Cross section at the 

Palanca Railway Station, at the confluence of the Ciugheș Valley with the Trotuș River; Legend: 

1, coarse-grained micaceous sandstone; 2, convolute calcareous fine-grained sandstone; 3, 

sideritic fine-grained sandstone; 4, red clay with pelosiderites; 5, marly clay; 6, convolute 

micaceous sandstone; 7, rusty marly limestone. 
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Northwards, in the lower basin of the Ciugheş Valley, the 

local structures of the Convolute Flysch terminate under 

the Ceahlău Nappe overthrust or in the Ghimeş-Palanca 

Fault.  

Along the Trotuș River, the Ghimeș-Palanca transverse 

fault cuts all of the Cretaceous tectonic units in the 

northern area of the Ciuc Mountains, which are displaced 

eastwards by strike-slip faulting. 
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SUPPLEMENTARY DATA 

 

Macrofossils discovered in the studied region are stored 

in the collections of the Laboratory of Paleontology of the 

University of Bucharest, under the following inventory 

numbers: 

 

Peregrinella multicarinata (Lamarck, 1819) [= peregrina 

von Buch, 1835]. Ciugheş Valley, Cădăreşti (LPBIII 376, 

377) 

Deshayesites aff. consobrinus (d’Orbigny, 1841), 

Jandarmului Streamlet, Cădărești (LPBIII 139) 

Epileymeriella cf. hitzeli (Jacob, 1908), Plaiul Grecilor 

Hill, Ciugheș (LPBIII 140) 

Hoplites cf. dentatus (Sowerby, 1821), Piciorul Scurt 

Streamlet, Ciugheș (LPBIII 141) 
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Fig. 12 Peregrinella multicarinata (Lamarck, 1819) [= peregrina von Buch, 1835], Ciugheş Valley, Cădăreşti; 1 

well-preserved specimen (LPBIII 376) in 1a – ventral; 1b – lateral; 1c - dorsal views; 2 rock slab with broken 

shells (LPBIII 376); scale bars represent 2 cm. 
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