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Introduction 
 

The intention to establish the Global Stratotype Section and Points (GSSPs) of the 

Carnian, Norian and Rhaetian Stages resulted the profound stratigraphic investigation of Upper 

Triassic successions. Despite all attempts, however, only the base of the Carnian has been 

defined so far (MIETTO et al. 2012). Conodonts, the phosphatic tooth-like elements of an 

exctinct marine vertebrate are one of the leading fossil groups in Triassic biostratigraphy due to 

their rapid evolution, wide geographic distribution and excellent preservation potential. Upper 

Triassic, especially Norian and Rhaetian, conodont faunas are relatively poorly documented and 

illustrated, which hampers their biostratigraphic applicability and consequently the correlation 

of different sedimentary sequences. 

One of the classic areas of the Upper Triassic epoch in the western Tethyan Realm is the 

Transdanubian Range in Hungary. Its northeastern segments, the Danube-E blocks and the 

Buda Hills are well-known for the carbonates of platform and basin facies. The stratigraphic 

subdivision of these formations has not been satisfyingly solved so far due to their poor 

macrofossil content, scarcity of micropaleontological records and the extensive dolomitization 

of the rocks. The positive results of my preceding conodont biostratigraphic analysis on cherty 

dolomites of the Csővár borehole (Csv-1) (KARÁDI 2014, 2015) and the scarce reports of 

conodonts recovered from other dolomitized pelagic successions (e.g., KOLAR-JURKOVŠEK 

1982; BUDAI & KOVÁCS 1986; ROGHI et al. 1995; GALE et al. 2015) inspired the dense sampling 

of the cherty carbonates of the Csővár Formation (Danube-E blocks) and the Mátyáshegy 

Formation (Buda Hills). 

The main aims of my dissertation were 1) to give detailed systematic descriptions of the 

less known or up to now poorly documented Upper Triassic conodont species; 2) to provide a 

precise age assignment for the carbonates of basin facies of the Danube-E blocks and the Buda 

Hills based on conodonts; 3) to integrate the new biostratigraphic, paleoecologic and 

paleobiogeographic results into the geological and paleonvironmental models of the two areas. 

 

Material and methods 
 

Altogether 328 samples were collected from the Danube-E blocks and the Buda Hills. 

The first sampling involved the collection of sparse samples from surface and subsurface sites 

in order to get a general view about the age of the different localities. Samples were mostly taken 

from outcrops, in three cases from debris in the lack of good exposure. Samples were collected 
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from two boreholes, the Budaörs-1 (Bö-1) and the well Vérhalom (Vh-1), which are of key 

importance in understanding the geology of the Buda Hills. During the second sampling phase 

bed-by-bed collection was performed in the southeastern part of Valkó Hill, on the 

northwestern slope of Hármashatár Hill, in two chambers of Királylaki Cave and at the private 

house building site at 45 Rácz Aladár Road based on the preliminary results of the first sampling. 

Samples weighed 0.1-1 kg in the case of surface outcrops, 2-3 kg in the case of subsurface 

sites and 0.5 kg in the case of borehole material. Part of the samples from the Buda Hills were 

collected and processed by P. PELIKÁN. The majority of the samples were extracted in the 

Department of Paleontology of the Eötvös Loránd University using 10% acetic acid for 

dolomitic rocks and 20% acetic acid for limestone samples. Conodonts were present in 197 

samples. In general, platform elements and platformless P1 elements were more numerous than 

ramiforms. All elements have a Color Alteration Index (CAI) value of 1.  

The analysis of the conodonts involved taking scanning micro-photographs of the 

elements from three views. The images were taken partly at the Dipartimento di Scienze della 

Terra “A. Desio”, University of Milan, Italy and partly at the Department of Botany of the 

Hungarian Natural History Museum, Budapest. The thorough systematic descriptions were 

supplemented with adequate illustrations of the majority of the taxa. The documented 

assemblages were used for age assignment of the Csővár Formation and the Mátyáshegy 

Formation. The paleoecologic and paleobiogeographic characteristics of the faunas were 

investigated in order to reveal the relations of the Danube-E blocks and the Buda Hills and their 

possible paleogeographic positions. I had the chance to study conodont assemblages of the 

same age interval from Slovenia and Austria. 

 

Theses 
 

1. Taxonomic results 

 

1.1. I studied the conodont elements recovered from 197 samples. I identified 53 conodont 

species of 10 genera in total and gave the detailed descriptions of 27 species. I made the 

emendation of Misikella rhaetica and the distinction of Misikella sp. A, which is often 

classified erroneously to the former species. 

1.2. I documented previously unknown species in the conodont assemblages, such as 

Epigondolella aff. vialovi, Mockina aff. matthewi, Mockina aff. spiculata and Mockina sp. A. 

These can be regarded as new species. 
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1.3. For the first time, I documented Epigondolella transitia from a Tethyan succession. This 

species was previously only known from western North America. I also identified other 

taxa that are rare in the Tethys, namely Mockina carinata, Mockina englandi, Mockina 

matthewi, Mockina mosheri morphotype B, Mockina serrulata. 

1.4. I observed that the middle/upper Tuvalian conodont assemblage of the upper part of 

the succession in Pilisvörösvár and the approximately coeval faunas of the Danube-E 

blocks and the Buda Hills are not identical in faunal composition. 

1.5. I recognized the main trend in the Norian evolution of the Epigondolella lineage based 

on the rich conodont associations of the studied areas. This trend can be defined by the 

collective change in three morphological characters: the forward shifting of the pit, the 

posterior prolongation of the keel and the development of additional denticles in the 

posterior carina behind the cusp. This is the recurrence of the same trend that was 

documented in Late Carnian conodont evolution (MAZZA et al. 2011). 

 

2. Stratigraphic results 

 

2.1. I recognized that the bituminous limestone of Kálvária Hill north of Pesthidegkút and 

the succession in Pilisvörösvár contains the upper Julian monospecific Nicoraella 

budaensis fauna suggesting that these successions belong to the restricted basin sequence 

of the Csákberény Formation known from the Vértes Hills, the Pilis Hills and the 

Zsámbék Basin instead of the Mátyáshegy Formation of the Buda Hills. 

2.2. I perceived that the Csákberény Formation ranges up to the upper Tuvalian, at least at 

some locations, based on the middle/upper Tuvalian conodonts found in the upper part 

of the succession in Pilisvörösvár. Previously the age-range of this formation was 

uncertain and its upper limit was based on scarce data from the overlying Main 

Dolomite. 

2.3. I clarified the age of the carbonates of basin facies of the Buda Hills and the Danube-E 

blocks. The age of the Mátyáshegy Formation of the Buda Hills is upper Tuvalian to 

middle Sevatian in the southern range and upper Tuvalian to Rhaetian in the northern 

range. The Csővár Formation of the Danube-E blocks ranges from the upper Tuvalian 

to the Lower Jurassic. (Jurassic age is based on literature data.) The Mátyáshegy 

Formation and the Csővár Formation are coeval and both are continuous without major 

stratigraphic gaps. 

2.4. My new results revealed that the oldest age of the Upper Triassic sequences of basin 

facies of the Danube-E blocks and the Buda Hills s.str. (withouth Kálvária Hill) is upper 
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Tuvalian. Based on the evaluation of former biostratigraphic researches the same might 

be the case in the sequences of platform facies, since the presence of Julian to middle 

Tuvalian rocks between the Ladinian formations and the overlying upper Tuvalian to 

Rhaetian successions could not be proven. 

2.5. I recognized that the the conodont fauna from 159.9 m in the well Vérhalom (Vh-1) 

(northern range, Buda Hills) indicates an upper Sevatian age. The first Rhaetian 

sporomorphs were found at 130.7 m (HAAS et al. 2000). Thus, the 55 m thick interval 

containing the Norian/Rhaetian boundary could be shortened to 29 m. 

2.6. I recognized that the Misikella ultima Zone covers an approximately 80 m thick interval 

in the successions of the Csővár borehole (Csv-1) and the overlying succession of the 

Csővár quarry. Taking into account this observation, the ca. 25 m thick interval indicated 

by PÁLFY et al. (2007) for the entire Misikella ultima Zone in the Vár Hill succession on 

the opposite side of the valley seems to be too short. Therefore, the lower beds of the 

Vár Hill succession most probably belong to the Misikella ultima Zone instead of the 

older Misikella posthernsteini Zone, as thought before. 

 

3. Paleogeographic and paleoenvironmental results 

 

3.1. Monospecific Nicoraella budaensis faunas identical with those from Kálvária Hill and 

Pilisvörösvár are known from the Karavanke Mts (KOLAR-JURKOVŠEK et al. 2005; 

KOLAR-JURKOVŠEK & JURKOVŠEK 2010). I realized that the monospecific conodont 

assemblages of the same age from the Zsámbék Basin (KRISTAN-TOLLMANN et al. 1991) 

are very similar to the assemblages found in the Tarvisio area of Italy (unpublished 

material, M. RIGO pers. comm.). These observations suggest that the Kálvária Hill area 

and the Zsámbék Basin most likely might have been in direct connection with the 

restricted basins of the South Alpine region during the Late Triassic. 

3.2. I documented that the Carnian/Norian boundary interval in the Danube-E blocks is 

characterized by the decrease of genus Epigondolella and the mass occurrence of the 

opportunist genus Metapolygnathus, whereas in the Buda Hills genus Epigondolella remains 

dominant. I also recognized that the Alaunian faunas of the Danube-E blocks are 

represented by a large number of juvenile conodonts opposite to the assemblages of the 

Buda Hills, which are rich in adult specimens. These observations suggest that the 

depositional environment of the Csővár Formation was much more affected by 

environmental perturbations from the late Tuvalian to the Alaunian. Consequently, the 
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depositional environment of the Mátyáshegy Formation was more restricted also in this 

interval. Previously this was only proved for Sevatian and Rhaetian times based on the 

succession of the well Vérhalom (Vh-1) (HAAS et al. 2000). 

3.3. I documented that certain levels of the succession of the well Vérhalom (Vh-1) are 

characterized by the sole presence of genus Norigondolella. This indicates cooler water 

environment (TROTTER et al. 2015), which is consistent with the upwelling model 

presented by HAAS et al. (2000). 

 

4. Structural results 

 

4.1. Based on the Middle Norian conodont assemblages recovered from the limestone beds 

at the southeastern slope of Valkó Hill (Csővár area) I pointed out that the narrow zone 

between the two reverse faults, documented by BENKŐ & FODOR (2002), contain 

younger limestone blocks along with the ones derived from the upper Tuvalian to lower 

Lacian Pokolvölgy Dolomite. 

4.2. Based on the conodont assemblages I recognized a SE-NW striking syncline opposite 

to Ördög Cliff, between the southeastern end of Farkas Valley and Denevér Road 

(southern range, Buda Hills). The limbs of the syncline expose upper Tuvalian beds 

whereas Alaunian layers were proven in the axis. This structure is consistent with the 

model presented by WEIN (1977). 

4.3. My conodont investigations in Gellért tunnel (southern range of the Buda Hills) suggest 

that a sheared block of the Sashegy Dolomite occurs between a block of the Main 

Dolomite and a block of the Eocene breccia. The tectonic contacts of these formations 

seem to correspond with the dextral strike slip faults indicated by FODOR (2001). 

4.4. A structural line at the northwestern end of Csúcs Hill (northern range, Buda Hills) 

separates the Csákberény Formation of Kálvária Hill from the Mátyáshegy Formation 

and the Dachstein Limestone of the Buda Hills s.str. A segment of this structure was 

interpreted by KOZUR & MOCK (1991) as part of the Buda Line. However, the Buda 

Line is located more to the east (FODOR et al. 1994). My results confirmed the existence 

of this structural line. Its strike is parallel with the Vértessomló-Nagykovácsi fault zone 

and most probably it belongs to this fault zone. 
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