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SOUTHERN CARPATHIANS, ROMANIA  
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Abstract Perturbatacrusta leini Schlagintweit & Gawlick, 2011 was described as a „microencruster of unknown 

systematic position” from Upper Jurassic reef carbonates of the Northern Calcareous Alps of Austria. New material 

from the Tithonian of the Buila - Vânturariţa Massif of the Southern Carpathians allows a genus emendation. 

Generally, the skeleton architecture points to a poriferan nature of Perturbatacrusta. Moreover, the overall 

differences to Radiomura Senowbari-Daryan & Schäfer, the genus to which Perturbatacrusta was compared in the 

original description, can be more accurately defined. 
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INTRODUCTION 

 

Upper Jurassic coral-sponge („stromatoporoid”) reefal 

facies of external platform settings is characterized by a 

diverse association of encrusting organisms often referred 

to as microencrusters (e.g., Schlagintweit & Gawlick, 

2008; Rusciadelli et al., 2011; Pleş et al., 2013). The 

microencruster assemblages of these intra-Tethyan reefal 

complexes differ from those of time-equivalent ramp 

deposits of the European Tethyan margin (e.g., Leinfelder 

et al., 1993, 2002). One characteristic incertae sedis 

encruster of the former associations is Perturbatacrusta 

leini, sometimes confused with another encruster, 

Radiomura cautica Senowbari-Daryan & Schäfer. The 

distribution of this taxon includes, besides the type-

locality in Austria, Romania, Bulgaria and Greece (see 

synonymy in Schlagintweit & Gawlick, 2011). New 

material from the Upper Jurassic of the Southern 

Carpathians, Romania (Pleş et al., 2013) permits new 

insights into its skeleton architecture that point to a 

sponge nature of Perturbatacrusta. 

 

GEOLOGICAL SETTING 

 

The Buila-Vânturariţa Massif represents a NE-SW 

trending calcareous ridge located in the central-southern 

part of the Southern Carpathians (Fig. 1). The carbonate 

deposits found here mainly consist of massive Upper 

Jurassic reef limestones (Kimmeridgian-Tithonian). 

Lower Cretaceous (Berriasian–Valanginian and 

Barremian–Aptian) deposits are known from restricted 

areas, being located on the top of the Upper Jurassic 

succession (Fig. 2). Besides corals, a wide range of 

micro-encrusters and microbial structures have been 

reported from these successions (Uţă & Bucur, 2003; Pleş 

et al., 2013).  

Within the carbonate deposits of the Buila-Vânturariţa 

Massif, Dragastan (2010) distinguished two 

lithostratigraphic units, the Vânturariţa Formation and the 

Stogu Formation. The Vânturariţa Formation includes 

three subunits: the Buila Member (Bajocian–Bathonian–

Callovian-Lower and Middle Oxfordian?–Kimmeridgian), 

the Bistriţa Member (Upper Oxfordian–Kimmeridgian–

Tithonian) and the Arnota Member (Neocomian). The 

Stogu Formation (Barremian–Aptian) is composed of the 

Costeşti Member (Barremian) and the Căprăreasa 

Member (Lower Aptian). 

The Jurassic deposits of the Buila-Vânturariţa Massif 

(Vânturariţa Formation) consist of detrital, silty and 

siliceous rocks in the Middle Jurassic, followed by 

bioconstructed carbonate deposits belonging to the upper 

parts of the Jurassic (Oxfordian–Kimmeridgian–

Tithonian) (Dragastan, 2010). In the W-NW part of the 

massif, the sedimentary levels of the Middle Jurassic are 

outcropping in small lenses, found in the western part of 

the Stogu peak or in the Buila Sector. The Upper Jurassic 

is almost completely present, the Kimmeridgian–

Tithonian interval being the most representative. It 

consists of massive reef deposits which form the main 

body of the Buila-Vânturariţa crest (Uţă & Bucur, 2003). 

The Neocomian (Berriasian–Valanginian) crops out over 

small areas, being covered transgressively by Urgonian 

facies limestones (Dragastan,  1980; Uţă & Bucur, 2003).  

The new material containing specimens of 

Perturbatacrusta leini comes from Upper Jurassic 

bioconstructed levels of two similar limestone sections of 

the Buila-Vânturariţa Massif. The first one, Costeşti 

Gorges, is located in the south-eastern part of the Buila-

Vânturariţa Massif and represents the eastern limit of the 

Arnota Mountain (Fig. 1). The second studied succession 

is located in the central part of the massif’s crest, in the 

Albu Mountain sector. 

 

FACIES AND MICROFACIES 

 

The dominant Upper Jurassic facies from both sections 

are represented by reef microbreccia levels associated 

with coral-microbial bioconstructions. Bioclastic-

intraclastic grainstones/rudstones (MFT 1) and coral-

microbial-microencruster boundstones (MFT 2) represent 

the major microfacies types for the carbonate successions 

from the Costeşti Gorges and Albu Mountain sections. 

The microbreccia levels attain great thicknesses and 

dominate the median and upper part of the limestone 

successions of both sections. We identified coarse 

bioclastic grainstones, bioclastic-intraclastic rudstones/ 

grainstones and reef bioclastic packstones. Some of these 

deposits  have  angular,  poorly  sorted clasts, represented 
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by reefal fragments such as corals, gastropods, microbial 

crusts, echinoderms and stromatoporoids. Their aspect 

and composition indicate a low energy level of transport 

in a reef slope environment. The bioconstruction deposits 

(Fig. 3) were intercepted mostly in the median part of the 

successions, alternating with MFT 1. In the Costeşti 

Gorges, the bioconstruction levels are smaller, compared 

to the Albu Mountain section in which these are more 

impressive. In terms of microfacies, they are represented 

by coral-microbial-microencruster boundstones, 

microbial-microencruster bindstones, and stromatoporoid 

boundstones. The abundance of stromatoporoids and 

microbial crusts is a characteristic feature of many of 

these Upper Jurassic reefal deposits of the Buila-

Vânturariţa Massif. 

The micropalaeontological association of the reef 

deposits from the Costeşti Gorges and Albu Mountain 

sections consists of stromatoporoids (Neuropora 

lusitanica Termier & Termier, Ellipsactinia sp., 

Thalamopora lusitanica Termier, Actinostromaria sp., 

and other unidentified taxa), benthic foraminifera 

[Lenticulina sp., Lituola? baculiformis Schlagintweit & 

Gawlick, Coscinophragma sp., Andersenolina alpina 

(Leupold), A. delphinensis (Arnaud-Vanneau, Boisseau & 

Darsac), Protopeneroplis ultragranulata (Gorbatchik), 

Troglotella incrustans Wernli & Fookes], calcareous 

algae [Salpingoporella pygmaea (Gümbel), Clypeina 

sulcata (Alth), Nipponophycus ramosus Yabe & Toyama, 

Thaumatoporella parvovesiculifera (Raineri)], and 

micro-encrusters [Crescentiella morronensis (Crescenti), 

Labes atramentosa Eliasova, Lithocodium aggregatum 

Elliott, Bacinella-type structures, Radiomura cautica 

Senowbari-Daryan & Schäfer, Perturbatacrusta leini 

Schlagintweit & Gawlick, Koskinobulina socialis Cherchi 

& Schroeder and further unidentified taxa]. The identified 

association allowed us to assign a Kimmeridgian – Late 

Tithonian (maybe as young as Early Berriasian?) age for 

the carbonate deposits of the two sections. 

Fig. 1 – Geological map of the Buila -Vânturariţa Massif (modified after Lupu et al., 1978) – 1-Magmatic rocks; 2-

Sebeş-Lotru metamorphic series; 3-Cozia metamorphic series; 4, 5- Triassic; 6-Bajocian–Callovian; 7-Callovian–

Oxfordian; 8-Kimmeridgian–Tithonian; 9 - Barremian–Aptian; 10-Albian–Cenomanian; 11-Coniacian–Santonian; 12-

Campanian-Maastrichtian; 13-Ypresian-Lutetian; 14-Lutetian-Priabonian; 15-Oligocene; 16, 17 - Lower Miocene; 18-

Middle Miocene; 19, 20-Upper Miocene; 21-23-Quaternary deposits; 24-Location of the studied sections (P1 and P2). 
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Fig. 2 – General lithological succession of the Buila-Vânturariţa 

Massif – 1-Metamorphic basement; 2-Middle Jurassic deposits; 

3-Upper Jurassic deposits; 4-Berriasian–Valanginian deposits; 

5-Barremian–Aptian deposits. 

 

MICROPALAEONTOLOGY 

 

? Phylum Porifera Grant, 1836 

Class, order, family unknown 

 

Genus Perturbatacrusta Schlagintweit & Gawlick, 2011, 

emended 

Emended diagnosis: Millimetre-sized, low domical, 

encrusting non-spiculate skeleton, consisting of 

horizontal and vertical elements that are equal in 

thickness. Internal horizontal elements and external 

surface of the skeleton are pierced by numerous canals 

(pores). Space between successive horizontal elements 

most likely represents a labyrinthic network of canals and 

walls. The calcareous skeleton is thick and homogeneous, 

light-grey, microcrystalline, with occasional incorporated 

(agglutinated) bioclasts. 

 

Perturbatacrusta leini Schlagintweit & Gawlick, 2011 

Fig. 4 

1995 Radiomura sp. - Carras, pl. 19, fig. 4. 

2006 Radiomura cautica  Senowbari-Daryan & Schäfer  - 

Săsăran, fig. 3.22-1. 

2007 Radiomura aff. cautica Senowbari-Daryan & 

Schäfer - Gawlick et al., fig. 14b-8. 

2008 Radiomura cautica Senowbari-Daryan & Schäfer - 

Ivanova et al., fig. 13f. 

2011 Perturbatacrusta leini n. gen., n. sp. - Schlagintweit 

& Gawlick, p. 131, fig. 5c-d (pars), g (pars), h, fig. 7a-g, 

fig. 8a-f. 

2011 Radiomura cautica Senowbari-Daryan & Schäfer - 

Catincuţ et al., pl. 3, fig. 8. 

2013 Perturbatacrusta leini Schlagintweit & Gawlick - 

Pleş et al, p. 37, fig. 6d (pars), Fig. 12a-e. 

 

Description: The millimetre-sized encrusting skeletons 

can be fixed either to metazoan skeletons (corals, 

sponges), or to lithoclasts of the intraformational breccias. 

The vertical section of the specimen shown in Fig. 4a has 

a basal diameter of ~4 mm and a height of ~1.7 mm. 

With a height/basal ratio of less than 0.5, the gross 

morphology can be classified as low domical (see 

Kershaw, 1984, for details). The round transverse section 

of another specimen (Fig. 4b) with a diameter of ~4 mm 

also falls into the same size category. The skeleton 

consists of convex horizontal and vertical elements more 

or less equal in thickness (~0.1 – ~0.2 mm). The 

horizontal elements do not form individual superimposed 

layers, but instead a three-dimensional network together 

with the vertical elements. The interior of the canal 

system is usually filled with sparry cement. In cases 

where Perturbatacrusta is covered by yellowish calcitic 

crusts of possible sclerosponge origin, these may enter 

deep into its skeleton (Fig. 4a). Single bioclasts such as 

small benthic foraminifers can also be observed inside the 

canal system, embedded in the sparitic cement. 

Transverse sections cutting the horizontal elements show 

that these elements are pierced by numerous canals (or 

pores) having a diameter ranging from ~0.15 to 0.19 mm 

(Fig. 4d). There are about 9 to 12 pores per mm2. The 

skeleton appears homogeneous light grey 

microcrystalline (high Mg-calcite?) and compact. The 

walls towards the canal system display a thin micritic 

lining followed by a small zone that appears slightly 

darker than the main portion with its light grey colour 

(Fig. 4d). In some cases, small bioclasts may be 

incorporated (agglutinated) into the skeleton tissue (Figs. 

4e-f). 

Remarks and comparisons: The principal architecture 

(e.g., skeletal elements parallel and vertical to the growth 

direction) and the pore openings all over the skeleton, 

interpreted as parts of an aquiferous system, point to a 

sponge nature of Perturbatacrusta. Also the depositional 

setting at the external platform margin (including the 

upper slope), with boundstones containing corals and 

sponges (sclerosponges, stromatoporomorphs) formed 

within agitated water, fits such an interpretation. Here, 

Perturbatacrusta represents a typical constituent of such 

microfacies with abundant microencrusters 

(Schlagintweit & Gawlick, 2008, 2011; Pleş et al., 2013). 

Radial astrorhizae-like structures, a central, axial canal 

(e.g., spongocoel) or spicules, however, were so far not 

observed in Perturbatacrusta. Generally, the architecture 

falls into the range of Mesozoic stromatoporomorphs 

(Stearn et al., 1999). We also note affinities to some  
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Triassic sphinctozoans, e.g., with thalamid skeleton (e.g., 

Reitner, 1992; Senowbari-Daryan, 1990). Without 

implication of systematics, the microstructure of 

Perturbatacrusta can be classified as homogeneous 

granular, likely of Mg-calcitic mineralogy. Such a 

microstructure is known for example from Paleozoic 

stromatoporoids (Stearn, 1966), and several groups of 

fossil demosponges (Gautret & Cuif, 1989; Wendt, 1989; 

Senowbari-Daryan, 1990; Mastandrea & Russo, 1995). It 

is primary microstructure, and not a byproduct resulting 

from micritization of another microstructure type (e.g., 

Gautret & Cuif, 1989). It is worth mentioning, however, 

that the microstructure (or types) of Mesozoic 

stromatoporomorphs is (are) different (e.g., Steiner,1932; 

Yabe & Sugiyama, 1935; Russo & Morsilli, 2007) from 

those described here from Perturbatacrusta leini. The 

occurrence of small bioclasts that may be incorpoarted 

into the skeleton tissue compares Perturbatacrusta with 

Calciagglutispongia Reitner, 1992. This monospecific 

taxon (type-species C. yabei, Kimmeridgian of Spain) is 

different from Perturbatacrusta by its size, architecture 

and a skeleton consisting of organic, calcified fibres. The 

agglutinated detritus is incorporated into the center of 

these fibres (Reitner, 1992). 

The   synonymy    list    shows   that   specimens   of  

Perturbatacrusta leini were assigned recurrently to 

Radiomura cautica Senowbari-Daryan & Schäfer. 

Radiomura cautica consists of aggregates of numerous 

hemispherical to irregular-shaped chambers that may be 

arranged either superimposed on each other, or in rows. 

Sometimes chambers are connected by openings. Typical 

is the microcrystalline fibrous wall structure (see 

Senowbari-Daryan & Schäfer, 1979). It reminds „lined 

up iron fillings within a magnetic field” (Senowbari-

Daryan, 2009: p. 120, translated from German). A second 

species of Radiomura has recently been described by 

Senowbari-Daryan (2009) from the Upper Triassic of 

Austria as R. amphoriformis that is essentially 

characterized by the amphora-like chamber shape. 

With its massive low-domical skeleton composed of 

horizontal and vertical elements and with a non-fibrous 

wall structure, Perturbatacrusta leini can be 

differentiated from Radiomura cautica. However, both 

taxa occur in the same depositional settings, i.e. external 

platform reefal to upper slope facies. Radiomura cautica 

is so far known from the Anisian (Illyrian) (Velledits et 

al., 2011) to the Middle Aptian (Gargasian) 

(Schlagintweit et al., 2012). Meanwhile Perturbatacrusta 

leini is reported from the Kimmeridgain–Tithonian 

(?Berriasian) interval. 

 

Fig. 3 – Main microfacies types from Costeşti Gorges (a-b) and Albu Mountain section (c-d). a Coral-microbial boundstone 

with micro-encruster agglomerations; b Crustose microbial bindstone with Nipponophycus ramosus Yabe & Toyama and 

cement crusts; c Stromatoporoid-microencruster boundstone; d Reefal bioclastic-intraclastic rudstone. 
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Fig. 4 – Perturbatacrusta leini Schlagintweit & Gawlick from the Upper Jurassic of Costeşti Gorges (a) and Albu Mountain 

(b-f) sections. a Specimen in vertical section fixed to a brecciated intraclast and overgrown by crusts composed of 

sclerosponges, incertae sedis Crescentiella morronensis (Crescenti) and microbialites. Note the pores (ostia?) on the convex 

upper side (arrows). b Transverse section, corresponding to the dotted line marked in a The black rectangle marks a zone 

where the massive horizontal elements with the vertical canals is cut. c-d Details from b showing the skeletal elements and 

canal system. e-f Details from d (black rectangle) showing bioclasts (foraminifer in e, Crescentiella? in f) incorporated 

(agglutinated) into the skeleton tissue. 
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