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MICROFACIES OF URGONIAN LIMESTONES FROM THE PERŞANI MOUNTAINS 
(EASTERN CARPATHIANS, ROMANIA) 

 
Vlad Alexandru Marian1 & Ioan I. Bucur1 

 
Abstract In the central and southern part of the Perşani Mountains, the Urgonian limestones crop out as klippes of 
variable extensions. These limestones frequently contain rudists and corals as important carbonate sediment 
producers. Investigation of nine sections in this area resulted in the identification of six microfacies associations 
(MFA 1 to MFA 6). Based on these associations, we propose a reconstruction of the depositional environment. The 
Urgonian deposits are characteristic for shallow internal carbonate platform (shallow subtidal to intertidal) as well as 
open platform margin with bioclastic shoals. The benthic foraminifer Mesorbitolina texana identified in the 
micropaleontological association points to an age not older than late Aptian for these limestones. 
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INTRODUCTION  
 
During the Barremian–Aptian, the typical Lower 
Cretaceous shallow carbonate facies (i.e., the Urgonian 
limestones) was widely distributed on both sides of the 
Neotethys (Rat & Pascal, 1979; Skelton, 2003; Simo et 
al., 1993).  

In Romania, Urgonian deposits have been described 
from Rarău, Hăghimaş, and the Perşani Mountains 
(Eastern Carpathians), Dâmbovicioara Couloir, 
Vânturariţa Massif, the Haţeg-Pui area, the Reşiţa-
Moldova Nouă Zone (Southern Carpathians), and the 
Apuseni Mountains (Bucur, 2008).  

Our study area is located in the central-southern part 
of the Perşani Mountains (Fig. 1). Only a few studies 
(e.g., Bucur, 2008; Marian et al., 2008) have addressed 
the microfacies of the Urgonian limestones in this area. 
Thus, our main goal was to describe the main microfacies 
types, to identify the most significant microfossils for age 
determination, and to provide a tentative reconstruction 
of the depositional environment. To achieve this, we 
studied the sedimentary successions from eleven sections 
in the central (Fig. 2B) and southern (Fig. 2C) parts of the 
Perşani Mountains.  
 
GEOLOGICAL FRAMEWORK 
 
The Perşani Mountains show a complex geological 
structure (Fig. 2D-E) built up by the Bucovinian and 
Transylvanian nappes, which belong to the Median 
Dacides of the Eastern Carpathians (Săndulescu, 1984). 
Within the structure of the Eastern Carpathians, the 
Transylvanian nappes (e.g., Hăghimaş, Perşani and Olt 
nappes) include the tectonic units located on the top of 
the Bucovinian nappes. The Bucovinian Nappes are also 
separated into the Bucovinian s.s., the Sub-Bucovinian, 
and the Infrabucovinian Nappes respectively 
(Săndulescu, 1984). According to Patrulius et al. (1966), 
in the Perşani Mountains the Urgonian limestones have to 
be assigned to the neoautochtonous (post-tectonic sensu 
Săndulescu, 1975a, 1975b) cover of the Transylvanian 

Nappe. On the other hand, they may be considered as one 
component of the Perşani Nappe (Săndulescu, 1984). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brief historical overview 
 
Uhlig (1907) was the first author to describe the nappe 
structure of the Eastern Carpathians. The Perşani Nappe 
represents one of the Transylvanian nappes, being 
generated by take-off and gravitational transportation 
(Ilie, 1954); during the displacement, it broke into several 
fragments. The Perşani Nappe was emplaced during the 
Aptian (or Albian), this event being preceded and 
accompanied by the accumulation of Barremian–
Bedoulian (Patrulius et al., 1966), or upper Barremian–
Albian (Bădescu, 2005) wildflysch-type deposits.  
Patrulius et al. (1966; 1996) separated two subunits 
within the Transylvanian Nappe: the Perşani Nappe s.s. - 
present in the southern part of the Perşani Mountains, and 
the Olt Nappe, cropping out in the area of the Olt Defile 
(northern part of Perşani Mountains). Thus, the Perşani  

Fig. 1 - Location of the Perşani Mountains within 
the Romanian territory (from  
http://upload.wikimedia.org/wikipedia/commons/c
/c6/Muntii_Persani.jpg) 
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Nappe has been considered a southward extension of the 
Transylvanian Nappes (Patrulius et al., 1966; 1996) (Fig. 
2D). The post-tectonic (Cretaceous–Neogene) cover of 
the Perşani Mountains represents the result of sediment 
accumulation following the meso-Cretaceous (Austrian) 
tectonogenesis. The extended flaps representing parts of 
the Transylvanian Nappe occur as klippes. According to 
Patrulius (1996), the Urgonian limestones in this area 
represent the oldest deposits of the Cretaceous-Neogene 
cover. Nevertheless, Săndulescu (1984) indicated that in  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the Perşani area, the post-Bedoulian flysch deposits with 
orbitolinids and the upper Aptian limestones – originally  
assigned by Patrulius et al. (1966) to the post-tectonic 
cover, can be in fact considered as elements of the 
Perşani Nappe, if we admit an allochtonous position of 
these formations. The Urgonian limestones may overlay 
terrigenous deposits (Patrulius et al., 1966) or they may 
be located directly on the top of the crystalline basement 
(in the Gârbova and Codlea areas) (Fig. 2B, C).  
 
 
 

Taxa  Illustration General stratiraphic range of 
identified species 

Foraminifera 
Andersenolina sp. Fig. 5 S - 
Arenobulimina sp.  Fig. 5 N - 
Bolivinopsis sp.  Fig. 5 L - 
Charentia cuvillieri Neumann  Fig. 5 M Upper Beraisian-Cenomanian 
Coscinophragma cribrosa Reuss  Fig. 7 Q Aptian-Maastrichtian 
Dodrogelina sp.  Fig. 5 F - 
Everticyclammina hedbergi (Mync)  - Aptian-Albian 
Glomospira urgoniana Arnaud-Vanneau Fig. 5 I Barremian-Albian 
Melathokerion sp.  Fig. 5 J - 
Mesorbitolina texana (Roemer) Fig. 5 A-C  Upper Aptian-Middle Albian 
Neotrocholina sp.  Fig. 5 E - 
Nautiloculina cretacea Peybernès Fig. 5 K Berriasian-Albian 
Nezzazatinella sp.   - 
Novalesia producta (Magniez)  Fig. 5 R Hauterivian-Cenomanian 
Orbitolinopsis sp.  Fig. 5 P - 
Rectocyclamina sp Fig. 5 H - 
 Sabaudia minuta (Hofker)  - Valanginian-Cenomanian 

Troglotella incrustans Wernli & Fookes  Fig. 7 C 
Middle Oxfordian-Lower 
Cenomanian 

Vercorsella sp.  Fig. 5 G - 
Calcareous Algae 
Cylindroporella ivanovici (Sokač)  Fig. 6 A-B Hauterivian-Albian 
Griphoporella cretacea (Dragastan)  Fig. 6 E-G Oxfordian-Aptian 
Montiella elitzae (Bakalova) Fig. 6 H-I Barremian-Albian 
Neomeris cretacea Steimann  Fig. 6 J-L Barremian-Albian 
Parachaetetes asvapatii Pia Fig. 7 L Jurassic-Paleocene 
Polystrata alba (Pfender) Fig. 7 R Hauterivian-Paleogene 
Salpingoporella pygmea (Gümbel)  Fig. 6 M-N Oxfordian-Aptian 
Sporolithon rude (Lemoine) Fig. 7 K Aptian-Cenomanian 
Suppiluliumella sp  Fig. 6 S-V - 
Triploporella sp. 1  Fig. 6 C-D - 
Triploporella frassi Steimann  Fig. 6 O-P Fig. 14 A Barremian-Cenomanian 
Triploporella sp. 2 Fig. 6 Q-R - 
Incertae sedis 
Crescentiella morronensis (Crescenti)  Fig. 8 A-C Oxfordian-Aptian 
Carpatoporella occidentalis Dragastan  Fig. 7 A Barremian-Aptian 

Bacinella irregularis Radoičić  Lithocodium 
aggregatum Elliott Fig. 8 E-G Jurassic-Cretaceous 

Table 1. Fossil organisms identified in the Urgonian limestones from the Perşani Mountains 
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MATERIALS AND METHODS  
 
This study is based on the investigation of over 1000 
samples collected from 11 profiles (Fig. 3). From these, 
thin sections and polished slabs were prepared and 
studied under the microscope (Zeiss Axioskop and Zeiss 
Stemi DRC binocular) for microfacies and 
biostratigraphic analysis. Photographs were made using a 
Cannon PowerShot A640 digital camera. We used the 
facies classification system proposed by Dunham (1962), 
extended by Embry & Klovan (1971).  
  
BIOSTRATIGRAPHIC DATA  
 
As a rule, the Urgonian limestones from Perşani area are 
thick bedded, reddish in colour, and contain rudists  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(mainly requinids) (Fig. 4) and other bivalves, corals, 
sponges (mostly chaetetid and stromatoporoid sponges)  
gastropods, foraminifera (including orbitolinids), and 
benthic calcareous algae. The main identified fossil 
organisms (calcareous algae, foraminifera, problematic 
organisms and corals) are included in Table 1, and 
illustrated in Figs. 5-8. Based on their stratigraphic 
distribution, the studied limestones can be assigned to the 
Barremian–Aptian interval. Mesorbitolina texana 
(Roemer) (Fig. 5A-C) is the most significant 
foraminiferal species within the micropaleontological 
association; it occurs starting in the upper Aptian 
(Gargasian) (Schroeder et al. 2010). This species is 
known also from the Albian, but no other Albian 
microfossils were identified in these limestones. 
 

Fig. 2 - Location of the studied sections in the Perşani Mountains. A general tectonic framework of the Perşani Mountains (1, 
post-tectonic cover; 2, Transilvanian nappes; 3, Median Dacides (A, Bucovinian nappe; B, Infrabucovinian nappe); 4, External 
Dacides; 5, Magmatic rocks). B Location of the studied sections on the geological map of the Fântâna-Gârbova area (after 
Popescu, 1970, modified (1, Gârbova metamorphic series; 2, Lower Triassic; 3, Anisian; 4, Ladinian;   5,  Norian; 6-7,  Lower 
Jurassic; 8, Neocomian; 9, Barremian – Lower Aptian; 10, Upper Aptian; 11, Urgonian limestones; 12, Albian; 13, Late Albian 
–Lower Turonian; 14, Upper Turonian - Coniacian; 15,  16, Lower-Middle Miocene; 17, Upper Miocene; 18, volcano-
sedimentary deposits; 19, Basalt;  20, Quaternary sand and gravel). C Location of the studied sections within the geological map 
of Hămăradia-Şinca Nouă area (Săndulescu et al., 1972, modified) (1, Cumpana-Holbav metamorphic series; 2, Voineşti-
Păpuşa metamorphic complex; 3, Făgăraş metamorphic series ; 4, magmatic rocks; 5, Permian; 6, Triassic; 7, Lower Jurassic; 8, 
Middle Jurassic; 9, Callovian-Oxfordian; 10, Kimmeridgian-Tithonian; 11, Hauterivian-Barremian; 12, Upper Aptian 
(Urgonian-type limestones); 13, late Albian - Cenomanian; 14, Upper Turonian - Maastrichtian; 15, Paleocene - Eocene; 16, 
Oligocene; 17,18, Miocene; 19, Quaternary; 20, 21, Middle Pleistocene; 22, Upper Pleistocene; 23, Holocene; 24, landslides; 25, 
Faults). D Tectonic sketch of the geological map in fig. 2B. (1, post-tectonic cover: Upper Aptian, Albian, Upper Cretaceous, 
Neogene, Lower Pleistocene; 2, Transylvanian nappe [A, Ladinian and Upper Triassic; B, Lower  and Middle Triassic, and 
Lower Jurassic]; 3, Parautochtonous: Barremian-Lower Aptian Wildflisch; 4, Gârbova zone [A, Triassic, Jurassic and 
Neocomian sedimentary formations; B, metamorphic formations]). E - Tectonic sketch of the geological map in fig. 2C (1, 
posttectonic cover: Upper Aptian,  Upper Cretaceous, Paleogene, Middle and Upper  Pleistocene; 2,  Bârsa Depression; 3, 
Braşov unit; 4, Transylvanian Depression; 5,  Gârbova Zone; 6, Făgăraş massif [A, cystalline rocks; B, Mezozoic sedimentary 
rocks]; 7, Măgura Codlei scale. 
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Fig. 4 - Urgonian limestones from the Perşani Mountains. A-C, G, H Bioclastic limestones with rudists. D-F Bioclastic 
limestones with terrigenous components (A-C, G, H Hămărădia valley; D-F Cerboaia valley). 
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Accordingly, a late Aptian age is certified for the 
Urgonian limestones in the central sector of Perşani 
Mountains, in agreement with previous studies (e.g., 
Patrulius et al., 1966).  
 
Microfacies 
In this study we identify six microfacies associations 
(labelled as MFA 1 to MFA 6) within the investigated 
limestones.  

 
MFA 1 Boundstone with rudists, corals and 

calcified sponges 
The microfacies types grouped into this association are 
dominated by bioconstructors (rudists, corals, sponges 
etc.) frequently accompanied by red algae, problematic 
microorganisms, and foraminifera. The association 
includes (i) boundstone with coral; (ii) boundstone with 
corals, rudists and chaetetid and/or stromatoporoid   
sponges. (Fig. 9E-L); and (iii) boundstone with 
bacinellid-type structures (Fig. 9D, F) including 
occasionally Lithocodium aggregatum (Fig. 9A-C). As a 
rule, the rudists shells are well-preserved, showing sparse 
or no borings. They are fragmented and locally encrusted 
by bacinellid microbial structures (Fig.7B) and 
Lithocodium agregatum. The internal (background) 
sediment shows diverse compositions, from bioclastic 
intraclastic grainstone to packstone/wackestone. The 
bioclasts are represented by dasycladaleans 
(Cylindroporella ivanovici, Griphoporella cretacea (Fig. 
6E-G), Griphoporella sp., Neomeris cretacea (Fig. 6J-L), 
crab fragments, orbitolinids (Mesorbitolina texana), 
miliolids, textulariids, encrusting foraminifera, the 
problematic microencruster Crescentiella moronensis 
(Fig. 8A-C) and ostracods (Fig. 7I, J). In general, corals 
are encrusted by Crescentiella moronensis, encrusting 
foraminifera (Coscinophragma, Fig. 7Q), and to a lesser 
extent by bacinellid-type structures or red algae.  
Also terrigenous grains (subangular quartz grains or 
rounded crystalline schist clasts) are present in various 
amounts, usually representing less than 10 % of the 
sediment.  
The granular or finely granular cement filled the pores or 
replaced some dissolved fragments of rudist shells. In 
some cavities, dog-tooth-type cement lines the walls, 
while granular cement formed within the cavity.  

Interpretation. The carbonate deposits grouped 
within this microfacies association are characteristic for a 
shallow, open marine environment with variable 
hydrodynamics, as suggested by various background 
sediments ranging from intraclastic bioclastic wackestone 
formed under relatively low hydrodynamic conditions to 
intraclastic bioclastic (peloidal) packstone formed under 
relatively high hydrodynamic conditions (Enos, 1983; 
Wilson & Jordan, 1983). We assign this microfacies to 
the internal platform with moderate to low sedimentation 
rate, and probably with subaerial exposure stages, as 
indicated by phreatic marine dog-tooth cement and the 
presence of Fe oxy-hydroxides (Fig. 9B, E, H, I). In this 
area, there was only a minor terrigenous sedimentary 
input, represented by rare angular, submillimetre-long 
quartz grains and metamorphic schist-grains up to 2 mm 
in size. Bioconstructions are represented by small patch 
reefs. 

Fig. 5 – Foraminifera identified in the Urgonian limestones ► 
from the Perşani Mountains. A-C Mesorbitolina texana 
(Roemer) (1, sample 841, 2, sample 847, 3, sample 899). D 
Spiroloculina sp., sample 846. E Neotrocholina sp., sample 
287. F Dobrogelina sp., sample 867/2 G Vercorsella sp,. 
sample 851. H Rectocyclammina sp., sample 279. I Glomospira 
urgoniana Arnaud-Vanneau, sample 229. J Melathokerion sp., 
sample 279. K Nautiloculina cretacea Arnaud-Vanneau and 
Peybernès, sample 817. L  Bolivinopsis sp,. sample 827. M, O 
Charentia cuvillieri Neumann (M, sample 934°; O, sample 
835). N  Arenobulimina sp., sample 229. P Orbitolinopsis sp., 
sample 1069. Q Miliolid foraminifer, sample 834. R ?Novalesia 
sp., sample 825. S Andersenolina sp., sample 1069/2. 

 
 

MFA 2  
Based on the presence of a grain-supported or mud-

supported fabric, we have separated two subtypes within 
this microfacies (Figs. 10, 11):  

MFA 2a Bioclastic-intraclastic packstone  
/grainstone/rudstone with fragments of rudists and 
corals. 

MFA 2b Bioclastic wackestone/floatstone with 
fragments of rudists and corals. 

The main feature of both these subtypes is represented 
by the prevalence of coral and rudist fragments, as 
compared to the other grains. Additionally, we have 
identified encrustations of bacinellid structures (Fig. 10J, 
K), Lithocodium (Fig. 10F, L), peyssoneliacean red algae 
and foraminifera on the large fragments of corals and 
rudists (Fig. 10F, G, J, K). The bioclasts also include 
gastropods, orbitolinids, miliolids, textulariids, 
Vercorsella sp., Troglotella sp. (Fig. 7C), 
Coscinophragma cribrossa, ostracods, fragments of 
echinoids and crabs (Carpathocancer triangulatus, 
Carpathocancer? plassenensis) (Fig. 11K), Crescentiella 
morronensis, green algae (Triploporella div. sp.[Fig. 
10H, Fig. 11C, H], Neomeris sp. and Salpingoporella 
pygmea [Fig. 6M, N]), as well as peyssoneliacean 
(Polystrata alba [Fig. 7R])  and solenoporacean 
(Parachaetetes sp. [Fig. 7L]) red algae. Occasionally, the 
fragments of rudists, crustaceans and gastropods form 
concentrations of shell debris. The large rudist fragments 
with bacinellid-type encrustations display fenestral 
structures that are sometimes filled with geopetal 
sediment and/or granular cement. The small rudist 
fragments (2–3 mm) are intact or only slightly 
microbored, indicating stages with high sedimentary 
rates. The muddy sediment (matrix) may contain 
subangular micritic intraclasts. Among the small 
bioclasts, miliolids are dominant. Grains are poorly 
sorted. Occasionally bimodal fractional sorting occurs: 
the large fragments of rudists, corals, gastropods and 
crustaceans represent the coarse fraction, while the sub-
millimetre bioclasts the fine one. Terrigenous subangular 
crystalline extraclasts are rare. They occur in amounts 
slightly higher as compared to those in the limestones      
assigned to MFA 1. Peloids and secondary dolomite     
crystals are relatively frequent, nevertheless in amounts 
not exceeding 15 % of the total clasts. The levels towards 
the top of the succession display fissures filled with 
calcite or occasionally with fine terrigenous sediment rich 
in iron oxy-hydroxides. 
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◄ Fig. 6 – Calcareous algae identified in the Urgonian 
limestones from the Perşani Mountains. A-B Cylindroporella 
ivanovici (Sokač) (A, sample 933; B, sample 848). C-D 
Triploporella sp. 1, sample 9781. E-G Griphoporella cretacea 
(Dragastan) (E,F, sample 978; G, sample 62). H-I Montiella 
elitzae (Bakalova) (H sample 291; I, sample 276). J-L Neomeris 
cretacea Steinmann (J, sample 276: K sample 901; L sample 
910). M-N, S, T Salpingoporella pygmea (Gümbel) (M, sample 
1069; N, sample 298; S, sample 276; T, sample 276). O, P 
Triploporella frassi Steinmann, sample 934. Q, R Triploporella 
sp. 2, sample 527. U,V Suppiluliumella sp. (U, sample 298; V, 
sample 293).  

 
Interpretation. The shape of the bioconstructor 

(corals, rudists, sponges) fragments varies from 
subangular to rounded, while the sorting is poor to 
moderate. These features indicate the alternation of rough 
and calm hydrodynamic stages. The fenestral structures 
(Figs. 10J, L; 11G, L) point to a restricted shallow 
subtidal environment (Enos, 1983), the latter being also 
suggested by the presence of green algae (Figs. 10H; 
11B, C, L).  
The grains are mainly represented by fragments of rudists 
and corals associated with bioclasts and intraclasts from 
the internal platform. This suggests that fragmentation of 
shelly biota occurred under conditions of occasional 
storm episodes and/or intense bioerosion.  
The presence of dasycladalean algae and of larger and 
smaller benthic foraminifera is an indication for normal 
marine environments. The fragments of rudists, corals, 
and other biota were transported short distances within 
the platform.  
Two cement generations are present in the grain-
supported limestone levels: the first generation is 
represented by the isopach cement that is common in 
marine/phreatic environments, while the second 
generation is represented by a fine equigranular pore 
filling cement that characterized subsurface and vadose 
meteoritic environments (Figs. 10C, I, H; 11I).  
 

MFA 3 Intraclastic-bioclastic grainstone/rudstone 
The main characteristics of this microfacies association 
are the high degree of sorting and the subangular to 
subrounded grain morphology, and the presence of grain-
supported fabric (Fig. 12A-D). As a rule, the microfacies-
grouped within this association represent either the base, 
or the top of the deposits assigned to the MFA 1 and 
MFA 2. Among the grain types, subangular intraclasts 
may represent up to 30-40%, while peloids, cortoids 
(including rare oncoids) can reach more than 25% (Fig. 
12B, D). Skeletal fragments of bivalves, gastropods, 
dasycladalean algae, foraminifers, and echinoids occur in 
variable amounts (Fig. 11A, C). Fragments of corals or 
other bioconstructors represent only less than 10% of the 
total bioclasts. Orbitolinids (Mesorbitolina texana) and 
Carpatoporella occidentalis may locally become 
dominant; however, more commonly the 
micropaleontological association consists of miliolids, 
gastropods, dasycladaleans (Griphoporella cretacea, 
Griphoporella sp., and Neomeris cretacea), crab 
fragments (Carpathocancer sp.) and ostracods. Bioclasts 
do not exceed 25 % of the rock volume. Terrigenous 
extraclasts are relatively scarce (<5 %); they are 
represented by subangular, submillimetre quartz clasts 

frequently showing fissures filled with Fe oxy-
hydroxides.  

Interpretation. The non-skeletal components (i.e., 
intraclasts, peloids, cortoids, oncoids) and the sparitic 
cement indicate an agitated subtidal environment. The 
skeletal fragments of dasycladaleans and the orbitolinids 
characterize well-oxygenated normal marine 
environments. The clast shape and the grain-supported 
fabric indicate a shallow subtidal environment, above the 
fair-wather wave base, and with strong hydrodynamics. 
These facies types accumulated on high-energy shoals at 
the platform margin (Halley et al., 1983).  
 

MFA 4 Fenestral bindstone/wackestone/packstone  
This microfacies association is characterized by the 
presence of fenestral and geopetal structures (Fig. 13A-I). 
The fenestrae may consist of open cavities or of voids 
fully or partly filled with sediment or diagenetic products 
(silt with Fe oxides or cement). 
The microfacies we grouped under the MFA 4 are: 
bindstone with bacinellid structures, Lithocodium, 
fragments of corals and rudists, and poorly bioclastic 
fenestral wackestone/packstone. The fenestrae and 
geopetal structures display various morphologies: 
elliptical, with an oval base and irregular top or irregular 
shape, while sizes vary from millimetres to 
submillimetres, and are filled with vadose silt or skeletal 
grains and peloids. As a rule, fossils are scarce in these 
microfacies. Occasionally, they may contain fragments of 
rudists or corals. The associated sediment is represented 
by wackestone/packstone with subordinate bioclastic-
intraclastic content. The bioclasts include rare echinoid 
plates, crab fragments, dasycladalean fragments, 
miliolids, gastropods, ostracods, and Crescentiella 
morronensis. Occasionally, the foraminifer 
Coscinophragma contributes significantly to the 
encrustations covering the rudists and corals fragments, 
while Bacinella-Lithocodium-type structures bind the 
whole assembly. We did not identify any terrigenous 
components. 

Interpretation. The fenestral structures, as well as 
early diagenetic features indicate peritidal (subtidal, 
intertidal and supratidal) environments (Shinn, 1968; 
Tucker & Wright, 1990). The micropaleontological 
association suggests a subtidal to intertidal environment 
with moderate to low hydrodynamics. This suggests an 
open lagoon within the platform interior. 
 

MFA 5 Grainstone /rudstone with “Bacinella”-
Lithocodium macroids  

We have identified oncoids only in a single section 
(Hamaradia). These oncoids showing a non-laminar 
structure and nodular texture, consist of “Bacinella”-
Lithocodium (Fig. 13J, K). They are 1 to 5 cm in size, and 
they can be assigned to the macroid class according to 
Peryt (1983). The cores of the oncoids incorporate 
bioclasts such  as micritized fragments of gastropods 
(Fig. 13J)  or  corals   (Fig. 13K),  while  the  cortex  
shows reticulated “Bacinella”-Lithocodium structures. 
The sediment in between the oncoids consists of 
intraclastic bioclastic wackestone/packstone. The skeletal 
grains are occasionally bound by bacinellid structures. 
Besides intraclasts, foraminifera (miliolids and fragments 
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Fig. 7 – Different macro- and microfossils identified in the Urgonian limestones from the Perşani Mountains. A 
Carpathoporella occidentalis Dragastan (= Ccoptocampylodon fontis Patrulius) and Terquemella sp., sample 930A. B 
Bacinellid-type structures, sample 319. C-D Lithocodium aggregatum Elliott and Troglotella incrustans Wernli and 
Fookes (C, sample 862A; D, sample 865). E Bryozoans, sample 283. F Calcimicrobial structure, sample 858. G-H 
Pachythecaliine colonial coral with porly dveloped septa, sample 9782 (H - close-up view of G); I-J Ostracodes (I, sample 
824; J, sample 830). K Sporolithon rude (Lemoine), sample 288A. L algae of the group “Solenopora” sp.-Parachaetetes 
asvapati Pia, sample 895. M Carpathocancer plassenensis Schlagintweit and Gawlick, sample 826.  N Worm tubes, 
sample 872. O, P Carpathocancer triangulatus (Mišik, Sotak and Ziegler), sample 872. Q Coscinophragma cribrosa 
Reuss, sample 824.  R Crusts of Polystrata alba (Pfender) and Sporolithon rude (Lemoine) on a coral, sample 843. 
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Fig. 8 – Different fossil organisms identified in the Urgonian limestones from the Perşani Mountains. A-C Crescentiella 
morronensis (Crescenti) (A, sample 841; B, sample 828; C, sample 889); D-G Complex crust made up of Koskinobulina 
socialis Cherchi & Schroeder (D-G), bacinellid-type structures (E), and red algae of Sporolithon type (F, G) (D, sample 847; 
E, sample 842; F, G sample 275); H-I. Epiphyton-like structures, sample 1069/2; J, L Calcified sponges, sample 935. K 
Encrusting foraminifer with pseudoalveolar wall structure, sample 935. 
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Fig. 9 – Microfacies characteristic for MFA 1.A-C Bindstone with bacinellid structures and fragments of rudists (A, sample 
818; B, sample 819; C, sample 288B).  D-F coral bounstone with ramified (D) or massive (E, F) corals. Note the presence of 
geopetal sediment in coral (E, F) (D, sample 848 ; E, sample 930, F, sample 836). G-I Rudist boundstone (G, sample 1035; H, 
sample 932; I, sample 931). J-L Coral (J, K) and sponge (L) bounstone (J, sample 1025; K, sample 9782; L, sample 333). 
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Fig. 10 – Microfacies characteristic for MFA 2. A Bioclastic-peloidal packstone, sample 850 B, C, L bioclastic grainstone, 
fine to medium  grained (B), coarse grained with gastropods and corals (C), or with rudists, bacinellid structures and geopetal 
sediment (L) (B, sample 579; C, sample 971; L, sample 227). D, E, K bioclastic-intraclastic packstone/wackestone with 
fragments of dasycladalean algae (E) and fenestral structures (K) (D, sample 847; E, sample 819; K, sample 827). F 
Bindstone with coral fragments encrusted by bacinellid structures, sample 225 . G-I Floatstone/rudstone with corals, rudist 
fragments and dasycladalean algae (Triploporella sp.) (G, sample 364; H, sample 342; I, sample 342). J Fenestral bindstone 
with bacinellid structures and geopetal sediment, sample 837. 
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Fig. 11 – Microfacies characteristic for MFA 2. A Bioclastic-peloidal grainstone with fragments of corals and calcareous algae, 
sample 256. B, C, G, J, L Rudstone to floatstone with rudists, corals and dasycladalean fragments (B, sample 276; C, sample 
281; G, sample 847;  J, sample 1003B; L, sample 836). H, I Bioclastic grainstone with frequent specimens of Carpathoporella 
occidentalis (H), or with orbitolinids (I) (H, sample 227; I, sample 292). K Bioclastic wackestone with fragments of moluscs 
and crabs (Carpathocancer sp.), sample 297. 
 



Microfacies of Urgonian limestones from the Perşani Mountains (Eastern Carpathians, Romania) 
 

                                                                                                                                                             
 

17 

 
 
 
of orbitolinids), and crab fragments (Carpathocancer 
plassenensis) frequently occur. The fissures are filled 
with siltic terrigenous sediment. 

Interpretation. The oncoids produced by microbial, 
algal or other encrusting organisms represent common 
elements in limestones formed on carbonate platforms. 
The type of skeletal fragments, as well as the size and 
non-laminar texture of the oncoids suggest a normal 
intertidal-subtidal marine environment representing open 
lagoon (Flügel, 2004).  
 

MFA 6 Carbonate conglomerates/breccia with 
terrigenous material and calcareous sandstones  
We have recorded such deposits at the base of most of the 
sections in the central (Gârbova crystalline zone) or 
southern part (Făgăraş crystalline zone) of the study area. 
The studied sediments are grain-supported with calcite 
cement and abundant terrigenous components. Up to 40% 
of the total rock volume may be represented by 
terrigenous material. Small (<0.5 mm) quartz grains and 
larger (1–5 mm) subangular or rounded crystalline schist 
grains are embedded in a carbonate matrix or cement 
(Fig. 14A-G). The carbonate clasts are reworked 
fragments of corals (broken, dissolved, with or without 
crusts), fragments of crustaceans (Carpathocancer),   

 
 
 
fragments of bivalves, and foraminifera: orbitolinids 
(complete or fragmented, with submilimeter quartz grains 
within their tests), rare textulariids, dasycladaleans 
(Neomeris sp., Triploporella frassi) and miliolids. The 
terrigenous clasts are subangular to rounded (Fig. 14A-F, 
G), and their sizes are in the centimetre range, 
occasionally exceeding 20 cm. The sources of the 
terrigenous material were the crystalline Gârbova series 
in the central area, and the Cumpana-Holbav series in the 
south. Lens-shaped carbonate sandstone bodies (Fig. 
14H, I) are interlayered within the conglomerates or 
limestones with terrigenous material. These sandstones 
contain up to 80–90% silt-sized terrigenous material. The 
carbonate fragments are usually represented by bioclasts 
and less often by granular aggregates. As a rule, the 
sandstones are well- to very well-sorted, while the clasts 
are subangular to rounded.   

Interpretation. The dominantly siliciclastic deposits 
point to significant terrigenous supply from the 
hinterland. Based on the textural, structural and 
compositional features of these facies associations, we 
hypothesize that these successions represent extensions of 
some alluvial fans (Handford & Loucks, 1993).The calm 
episodes have generated arenitic deposits, while the 
turbulent ones the conglomerates and breccia. This  

Fig. 12 – Microfacies characteristric for MFA 3. A-D Intraclastic-bioclastic grainstone/rudstone with frequent mollusks, and 
rare echinoderm fragments (A, sample 304; B, sample 304; C, sample 305; D, sample 298B). 
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Fig. 13 – Microfacies characteristic for MFA 4 and MFA 5. A-C, G Intraclastic-bioclastic wackestone/packstone with bacinellid 
oncoids, occasionally with rudist fragments (A, sample 401; B, sample 284A; C, sample 368; G, sample 285B ). D-F, H 
Fenestrate bindstone with bacinellid structures and Lihocodium, with geopetal sediment (D, sample 827/1; E, sample 837; F, 
sample 368; H, sample 1069). I Bindstone with bacinellid structures passing to a bioclastic packstone (left upper part), sample 
284B . J, K Bacinellid oncoids, with a complex core (J) made up of coral fragments, peloid and intraclasts, or with a core 
represented by a recrystalised gastropod (K) (J, sample 1004; K, sample 1005/1). 
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association can be related to a potential uplift stage in the 
platform evolution, as the angular carbonate fragments 
characterizing the MFA 2, MFA 4 and occasionally MFA 
3 associations are embedded together with the terrigenous 
clasts (quartzites, schists) within a carbonate matrix. Most 
probably, the breccia, conglomerates and 
microconglomerates interlayered with calcareous 
sandstones were formed in a littoral environment.  
 
DISCUSSIONS 
 
The microfacies analysis enables us to formulate some 
hypotheses on the depositional environments of  
formation for the Urgonian-type limestones in the Perşani 
Mountains. The data interpretation supports the 
identification of the following carbonate depositional 
systems:  

a) open platform margin with intraclastic-bioclastic 
shoals;  

b) open platform-interior with isolated 
bioconstructions; 

c) a marginal-littoral system (Fig. 4).  
 
a)  Open platform margin with intraclastic-bioclastic 
shoals 
 

 
 
 
 
Two models were generally used in interpreting the 
sedimentation in the Urgonian systems: (1) one assumes 
the presence of a barrier between the more or less 
protected areas of the platform and the external, open 
basin, and (2) a second one that does not imply a barrier 
(e.g. Pomar, 2001). In the studied area, we believe that 
the second model fits better with our data (Fig. 15). 
The early diagenesis and the types of components are 
arguments for the presence of some intraclastic-bioclastic 
shoals located at the platform margin (Fig. 15), 
characterized by the microfacies types grouped under the 
MFA 3 association. These shoals did not fully separate 
the internal and external platform. In general, the 
intraclastic-bioclastic shoals located at the platform 
margin are controlled by tidal currents or by fair weather 
and storm waves, along the shore line (Davies, 1970; 
Enos, 1977). Specific components differ among the 
platform margin and the littoral/tidal shoals.Thus, in the 
carbonate platform margin clasts are mainly related to 
bio-constructed facies types. In such environments, the 
development and evolution of the granular bodies has 
been mainly influenced by relative sea level changes, the 
actual topography, physical-mechanical factors (such as 
tidal currents, fair weather or storm waves) and by 
diagenesis (Halley et al., 1983). 
 

Fig. 14 – Microfacies characteristric for MFA 6. A-C, E, F Microbreccia (with Triploporella fraasi in A) (A, sample 934; B, 
sample 934; C, sample 250; E, sample 297, F, sample 297). D, H, I Carbonate sandstone (D, sample 968/3; H, sample 938; I, 
sample 975). G Conglomerate with quarzite fragments, and bioclasts represented mainly by mollusks and echinoderms, sample 
268). 
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b) Open platform-interior with isolated 
bioconstructions and lagoons. 
 
Rudist boundstones were the most typical biocenosis in 
these environments (Fig. 15). Often, they contain deposits 
from the MFA 1, MFA 2 and MFA 3 mixed in various 
concentrations. In these shallow-water environments 
rudists and other macrobiota are affected by intense  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
dissolution, encrustations (by foraminifera, red algae or 
problematic microorganisms), bioerosion, and 
mechanical fragmentation. Episodes of low to moderate 
energy and reduced sedimentation rates are recordedthe 
background sediment consisting of bioclastic packstone. 
On the contrary, when the water energy was high, the 
internal sediment consisted of bioclastic intraclastic 
grainstone; also, the rudist fragments lack borings. The 
shells of rudists, corals or other bio-constructors were 

Fig. 15 – Tentative reconstruction of the different paleoenvironments characteristic for the Urgonian limestones of the Perşani 
Mountains. 1, MFA 1: boundstone with rudists, corals and sponges; 2, MFA 2:   Floatstone/rudstone with corals, rudist fragments 
and dasycladalean algae, fenestral bindstone with bacinellid structures and corals, bioclastic-intraclastic 
grainstone/packstone/wackestone; 3, MFA 3: intraclastic-bioclastic grainstone/rudstone; 4, MFA4: fenestral 
bindstone/wackestone/packstone; 5, MFA 5: grainstone/rudstone with bacinellid oncoids; 6, MFA 6: conglomerate/breccia and 
calcareous sandstone; 7, crystalline basement. 
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slightly fragmented and reworked, being transported 
along small distances. In the MFA 1 we noticed very 
little fragmentation of these shells. In this depositional 
environment, the common facies types are characteristic 
for the shallow subtidal to intertidal marine domain. In 
these deposits, some of the sequences display a slightly 
diversified micropaleontological association dominated 
by Lithocodium aggregatum and bacinellid-type 
microbial structures. Their irregular growth resulted in 
fenestral structures. The bioclastic intraclastic 
wackestone with fenestral structures and the fenestral 
bindstone with bacinellid structures argue for a subtidal-
intertidal environment with relatively weak 
hydrodynamics.  
 
c) Marginal-littoral system 
 
The facies included within this system can be assigned to 
the sub-, inter- and supratidal zones (Fig. 15). In this 
case, the most internal part of the platform is 
characterized by a significant terrigenous supply resulting 
in the formation of beach sand deposits and expanded 
terrigenous fans. Such deposits have been described from 
Urgonian successions of the Santander region in Spain  
 
(Rat, 1959; Pascal, 1976; Garcia-Mondejar, 1979). In the 
case under study, we can argue for a littoral platform 
margin characterized  by important terrigenous supply 
consisting of mixed, carbonate-terrigenous sedimentation 
(MFA 6), or carbonate sedimentation only (MFA 4 
associated with MFA 5, and rarely with MFA 3). 
In addition to the carbonate components, the calcareous 
conglomerates and sandstones also include fragments of 
crystalline schist resulting from erosion of the hinterland 
(the crystalline of the Gârbova series, and/or other units 
of the Perşani sedimentary successions) (Patrulius et al., 
1966).  
 
CONCLUSIONS 
 

Our studies are the first attempt to characterize the 
microfacies of the Urgonian limestones from the central 
and southern parts of the Perşani Mountains. The late 
Aptian age of the investigated deposits is documented by 
the frequent occurrence of the orbitolinid Mesorbitolina 
texana. Based on grain composition, texture-structure, 
and diagenetic features, we have distinguished six 
microfacies associations (MFA1–MFA6). These have 
been attributed to several depositional systems of the 
carbonate platform: (i) open platform margin with 
intraclastic-bioclastic shoals; (ii) open platform-interior 
with isolated bioconstructions and lagoons; and (iii) 
marginal-littoral system. 
Rudists, together with corals and rarely calcified sponges 
represent the main source of carbonate; they formed 
patch reefs, but not large bioconstructors, as it is the case 
with Urgonian bio-systems in general (Masse, 1976; 
Pascal, 1976; Rat & Pascal, 1979). The hinterland built 
by crystallinic rocks of the Gârbova and Cumpăna-
Holbav Series and/or other structural units that form the 
basement of the Perşani Mountains were the source area 
for sandstones and calcareous conglomerates in the 
investigated area.  
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