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Stop I. Budapest,  Gellért  Hill General view 
Upper Triassic 
Upper Eocene 
Quaternary 
Hydrogeology 

Stop 2.  Érd  - Diósd, exposure Middle and Late Miocene 

Stop 3. Vértesszőlős, protected site of early man Quaternary 
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Upper Triassic 
Jurassic 
Lower Cretaceous 
Neolithic chert mine 
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Upper Triassic 
bauxite (Paleocene) 

• Middle Eocene 

No geology proper at Stops 6 and 7. 
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Introduction 

At the previous Business Meeting of the AEGS Executive Committee which took 
place during MAEGS-8 in Budapest, on 23 September 1993, it was decided to hold the 
next EC Meeting also in Hungary, and - as an innovation - to complement it with a one-
day geological excursion. 

The megatectonic setting (in the Carpathian Basin) and the geohistory of Hungary 
have been presented by J. Haas in the Excursion Guide booklets of MAEGS-8. (These are 
still available.) Accordingly, there is no need to elaborate on these here. 

The present Field Trip will take you from Budapest to the Northeast of 
Transdanubia (some 250 km ride). 

The sedimentary formations on display range stratigraphically from the Triassic to 
the Quaternary. 

Cultural highlights (described separately, in the second part of this Guide) include a 
Neolithic chert mine, an ancient Roman settlement, the memorial of Hungary's first 
archbishop, the medieval residence town and necropolis of the Hungarian kings, a regional 
museum at  Tata,  the baroque-style centre of  Székesfehérvár  (Alba Regia), and the "Liberty 
Monument" in Budapest, with a large panorama of the 2-million capital cut into two parts 
(Buda and Pest) by the Danube. 

Enjoy the trip - and come back to Hungary again!  

Endre  Dudich 
President of the Association of 
European Geological Societies 
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Stop 1. Gellérthegy (Gellért  Hill),  235 m a. s. 1. 
(Dr. Endre Dudich) 

Gellert Hill is situated on the hilly right bank of the river Danube, facing the 
lowland area of the left bank (Pest), which is part of the Great Hungarian Plain. (The hills 
of Buda belong to the Transdanubian Central Range.) 

Gellert Hill is a tectonic horst of Upper Triassic (Norian) dolomite, intensely 
fractured and karstified. (Eocene paleokarst and post-Eocene tectonism have been 
identified.) The dolomite is at some places overlain by Upper Eocene (Priabonian) 
sediments of a transgressive half-cycle: conglomerate and breccia, bryozoan marl 
(epigenetically silicified by hydrothermal processes), and by Quaternary freshwater 
limestone. (The latter makes up the top of Castle Hill.) 

Two major fault systems could be identified, striking NNW-SSE (practically along 
the Danube), and  E-W,  respectively. 

Due to stepwise ("en echelon") downfaulting of blocks, the Triassic dolomite is at a 
depth of 800 m below St. Marguerite island, and at 1100 m below the Municipal Park, 3 
km farther to the East. The Triassic and Eocene rocks mentioned above are covered by 
the Eocene/Oligocene boundary Buda Marl Formation, by the Oligocene (partly euxinic) 
Kiscell Clay Formation and by different Miocene sediments. 

The disjunctive (tensional) faults allow the upward movement of thermal waters, 
originating from descending karst water, heated by the anomalous geothermal gradient 
heat flow of the thin crust. The temperature of the sources of Gellert Bath at the foot of 
the Hill, is 41°C. (Those of  Széchényi  Bath in the Municipal Park are of 74°C.) 

The abundance of hot waters along what has been called the "Buda thermal line" 
attracted the ancient Celts (Ak-Ink) and Romans  (Aquincum).  The baths were further 
developed by the Turkish pashas in the 16th century. Since the middle of the past century, 
Budapest has developed into a renowned balneological centre. 
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Stop 2.  Érd  - Diósd: abandoned sandpit and quarry (Middle to Late Miocene: Badenian, 
Sarmatian, Pannonian) 
(Dr. Pahl/killer) 

The exposures illustrate the late development and final closure of the Central 
Paratethys sea system. 

Divided by a normal fault of about 30 m displacement, marine Middle Miocene and 
lacustrine Upper Miocene sedimentary rocks are juxtaposed. 

The Badenian is represented by limestones. Near the fault a reefal structure is 
displayed. It is built of calcareous red algae, generally crustose in appearance. In a spot of 
about 20 m diameter, a coral patch reef has developed. 

The coral assemblage is of low diversity, Tarbellastrea reussiana, Porites cf 
leptoclada and Porites collegniana occur, together with red algae. The external form of 
the colonies is varied: massive and branching forms equally occur. Most or all colonies are 
embedded in an allochthonous position, probably transported and redeposited on a talus of 
minor size. The colonies are intensively bored, mainly by bivalves. The matrix contains an 
abundant fauna: molluscs, foraminifers, decapods and many other organisms of which 
only the crustaceans have been studied so far. These are typical of different ecological 
settings, but mostly littoral and shallow sublittoral. Characteristic is the presence of 
Pachygrapsus, indicating rocky littoral environment. Reef dwellers constitute about half of 
the assemblage. The most common forms are Charybdis  mai/hasi,  Chlorodiella 
mediterranea and Petrolisthes magnus. The mixed composition of the fauna points to a 
"post mortem" transportation and mixing of skeletal elements. The transportation, 
however, must have been a mild one, since the fragile crab carapaces are mostly well 
preserved, although invariably disarticulated. 

Covering, and possibly in part horizontally replacing, the reefal deposits, sediments 
of a shallow marine environment are exposed, containing fossils of more or less 
stenohaline biota. These are displayed in the NW part of the quarry. As a matter of fact, 
this is the material for which the quarry has been opened some 20 years ago. This is a 
calcarenite, here and there quite chalky. It was used for agricultural purposes (soil 
melioration). 

Upwards these layers grade to a similar calcarenite, which, however, contains a 
brackish-water fauna with eastern Paratethyan elements.. (The salinity of the water might 
have been about 20 to 25 permille.) The appearance of the brackish-water eastern 
Paratethyan elements marks the intensification of the connection of the Central Paratethys 
towards the East and the last, restricted connection to the Mediterranean. 

Due to the not continuous exposure it is not clear whether these late Badenian 
rocks are discomformably or conformably covered by Sarmatian beds. 

The Sarmatian consists here of calcarenites, similar to the Badenian ones. Their 
fauna is of low diversity, characteristic for a low salinity (below 10 or 15 permille). During 
their deposition this inland sea (or, rather, lake) lost its connections with the 
Mediterranean sea, and thus with the world ocean system. Its fauna became endemic. 
Nevertheless, this Sarmatian fauna is widespread. Similar or even identical forms occur 
from the Vienna basin to the region of the present-day Aral sea. 

In this exposure only moderately preserved moulds of molluscs can be observed, 
such as Irus gregarius, "Cerastoderma" vindobonensis, Pirenella picta and Cerithium 
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rubiginosum, together with tests of forams, some bryozoans, etc., all members of a low-
diversity fauna. 

The youngest beds in the exposure belong to the Pannonian, a stage formed in a 
lake that occupied a considerable part of the present-day Carpathian basin. (This lake 
replaced only a small, western part of the former Sarmatian lake.) The lower level is made 
of sands probably deposited on an alongshore bar near to a delta. It is almost depleted of 
fossils, although some mammal remnants have been found in the bottom layers. They are 
covered by dark bluish silts containing ill-preserved molluscs: limnocardiids and Congeria. 
These are the most characteristic representatives of the rich endemic fauna of the 
Pannonian lake. 

The deposits of this exposure give an idea about the final fate of the Central 
Paratethys basin system. 

During the history of this realm, from the early Oligocene, there were several 
events gradually disconnecting the basin from the world ocean system. By the late 
Miocene there was a major final event which led to the formation of a long-living isolated 
lake (from about 11 to 5.4 million years ago). In this lake an exceptionally rich endemic 
fauna developed, of which the ostracods and molluscs are of best known. The number of 
endemic mollusc species approaches one thousand. Most genera and even some 
subfamilies are confined to the basin. 

The study of these biota gives an insight into a major evolutionary event, an 
adaptive radiation process. This may serve as an excellent model for cladogenesis and 
anagenesis, since the space of this evolution was restricted, and there is a well preserved 
and virtually continuous record of change and diversification of the molluscs and 
ostracods which inhabited the lake. 
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Stop 3. - Vértesszőlős - a Middle Pleistocene Site of Early Man 
(Dr.  László Kordos)  

Vértesszőlős is one of the most important sites of Early Man in Europe where 
hominid remains, vertebrate and mollusc faunas, footprinted tracks, plant imprints, pollens, 
archaeological occupation levels, as well as traces of the deliberate use of fire have come 
to light in a travertine (freshwater limestone). 

The locality is situated at the village of the same name, at the southern foot of  
Gerecse  Mts. 

Sporadic vertebrate fossil remains have been discovered in the freshwater limestone 
during quarrying operations since the beginning of the 20th century. 

The early man site itself was discovered during a students' tour, collecting pebbles 
and bones, in 1962. 

The excavations directed by L.  Vértes  came to an end due to his unexpected death 
in 1968. For the time being the locality is an open-air exhibition, under the supervision of 
the Hungarian National Museum. 

The 8 to 10 m thick travertine deposit overlies the terrace of Alai& brook, at a 
relative height of 60 m. According to geomorphological and geological evidence it was 
formed during the Giinz-Mindel Interglacial and at the beginning of the Mindel Glacial. 

The culture-bearing layers were deposited in a travertine basin at three distinct 
levels. These are intercalated by loess and covered by further travertine deposits. 

In the quarry area several sites have been distinguished. 
Site I contains the settlement of Homo erectus. 
Site II, outside the exhibition area, is rich in vertebrate remnants (micromammals). 
Site III displays footprints of big mammals. 
The Early Man remains represent two assemblages. 
Vértesszőlős I consist of four teeth belonging to one individual of about 7 years of 

age which were collected from the first culture-bearing layer in 1965. 
Vértesszőlős II is, in fact, a single hominid occipital bone excavated in 1965 from 

the topographical horizon corresponding to layer I at a distance of 8 m from the 
freshwater limestone. The reconstructed cranial capacity is 1300 cubic cm. A. Thoma 
described it under the name Homo erectus seu sapiens palaeohungaricus. 

A total of 8890 stone artefacts and 105 bone objects have been found at the Lower 
Palaeolithic settlement of Vértesszőlős. These are mostly choppers (23 percent), flake 
side-scrapers (17 percent) and chopping tools (5.6 percent). All these are attributed to the 
so-called Buda Culture, named by L.  Vértes  after the first find of this type material from 
the caves of Castle Hill in Budapest. 

Vertebrate biostratigraphic correlation suggest an age of 320 to 250 thousand years 
for the travertine deposits of Vértesszőlős. The radiometric dating performed on different 
samples by several experts using various methods do not contradict this datation. 
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Th/ and ESR dating after G. J. Hennig et al. (1983): 

±20000* 
Vert -02 Th/U 128 ESR 127 +13 000* 

-12000 
+40000*  

Vért -03 Th/U 217 ESR 245 +25 000* 
-28000  

Vért -04 Th/U 325 
+ 000

ESR 172 + 17 000* 
-60 000  

Vért -05 Th/U >350 -1000 ESR 333+ 17C00 

Contaminated samples. ThIU dating after 1. K. Osmond (1973),J. K. O. — 5 500(X) 

two samples were analyzed on three occasions. 
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Stop 4.  Tata.  Calvary Hill Geological Conservation Area - Upper Triassic - Jurassic - 
Lower Cretaceous sections 
Mr.  Géza Császár)  

The Mesozoic rocks of Calvary Hill at  Tata  offer an almost complete overview of 
the Late Triassic, Jurassic an Early Cretaceous history of the Transdanubian Central 
Range. Type sections of several stratigraphic units have been selected from this locality. 
The geologically most interesting parts of Calvary Hill were declared a geological 
conservation area as early as 1958. Since that time the site has become a geological 
training base. It has been taken care of by the Hungarian Geological Survey. The geology 
of the locality was monographed by J.  Fülöp  (1976). 

In what used to be the lower quarry-yard an outdoor lapidary is being developed, 
where huge rock monoliths representative of the most typical rocks of Hungary are 
exhibited. In addition, an exhibition of the country's mineral raw materials is being 
assembled. 

Oldest rock cropping out in the area is the Rhaetian Dachstein Limestone exposed 
in 10 to 15 m of thickness, in the wall of the lower quarry-yard in the southwest part of 
the hill. 

In the exposed sequence, Lofer cycles characteristic of a backreef lagoon 
environment can be studied very well. The cyclothems, in general, show the following 
constitution. 

An undulate abrasion surface is overlain by a yellowish-grey intertidal dolomitic 
limestone of wavy microlamination with algal mats which is followed by a greyish-white, 
calcite-speckled Megalodus limestone bed deposited in the subtidal zone and truncated, 
again, by an abrasion surface. 

The contact between the Triassic and Jurassic can be studied over a length of 200 
m. The contact between the Dachstein Limestone and the Upper Hettangian - 
Sinemurian yellowish-red crinoidal-brachiopodal Pisznice Limestone overlying it is 
apparently conformable, the boundary plane being even, though abounding with sections 
ofMegalodus specimens. 

The Lower Liassic Pisznice Limestone Formation is 20 m thick. Its lower 10 m 
are characterised by a very light colour and the lack of distinct bedding planes. 

At its base there is an interval rich in crinoids, cephalopds, gastropods and 
brachiopods. Higher up, an increase in the amount of bioclasts is observed. 

Characteristic features of the lower member are the stromatactis-type structures 
running parallel to the bedding, representing cavities probably produced by burrows and 
filled by fine bioclastic, calcipelitic matter, and coated radiaxially by calcite. 

The middle 4 m thick member is strikingly well stratified with frequent lenses 
composed of skeletal elements of crinoids and with lots of brachiopods. 

The upper 6 m thick member is of darker shade, containing tiny lumps coated by 
Fe-Mn oxide. Brachiopods and internal moulds of ammonites are common. 

The next unit is a red crinoidal limestone that can be assigned to the Pliensbachian. 
Its basal beds are observable in the rock wall at the basal level of the conservation area; its 
middle part is exposed in the upper level, on the terrace behind the building for 
conservation of prehistoric mine pits. The rock is constituted by alternating calcipelite and 
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calcarenite (crinoidite), but these rock types coalesce which is probably due to motion of 
unconsolidated sediment and to bioturbation. 

The rock texture is generally biomicrite with rockforming Crinoidea, Globochaete, 
Foraminifera, Spongia and Ostracoda remains. The rich benthic assemblage is suggestive 
of a shallow-water paleoenvironment. 

The Kisgerecse Marl Formation of Toarcian age overlying, with a hardground, 
the Pliensbachian beds is only 0.6 to 0.8 m thick. It indicates a rapid change in the 
shallow-water paleoenvironment and the conversion of this into a deeper-water neritic 
one. It is characterised by a homogeneous red marl with limestone nodules. 

Of the fossils, ammonites, Bositra and Radiolaria are worthy of mention, to which 
benthic foraminiferal remains are added in subordinate quantities. 

The  Tölgyhát  Limestone Formation of Dogger age exposed at the terrace of the 
upper quarry level is 5 m thick. Composed of red nodular argillaceous limestone, it 
abounds with Fe-Mn oxide nodules of 1 to 2 cm size. Chondrites-type traces of animal life 
are observable on the bedding surfaces. The texture is biomicrite with Globochaete and 
Cadosina as well as Protoglobigerina and Bositra. 

In the upper part of the formation two peculiar sub-units appear: a 0.5 m thick 
coarse calcarenite-crinoidite bed at the base and a 0.4 m thick Bositra coquina layer above 
the former. 

The Upper Dogger Lókút Radiolarite Formation is represented by a brown chert 
bed of 0.8 to 1.2 m thickness which overlies the Pisznice Limestone with a hardground 
and is heavily condensed. 

Above the chert bed 0.3 to 0.8 m of greyish-white limestone bed with 
intraformational breccia follows which can be interpreted as talus deposit. The red micrite 
matrix between the breccia grains abounds with Cadosina and Protoglobigerina. On the 
basis of the ammonites this formation is of Oxfordian age. 

The Kimmeridgian is represented by an argillaceous limestone with manganese 
nodules interrupted by hardgrounds and abounding with ammonites (Pálihálás Limestone 
Formation). The microfacies is characterised by a rock-forming percentage of 
Lombardia, though other planktonic microfossils (Cadosina, Radio/aria, 
Protoglobigerina) are also common. 

The Tithonian-Berriasian sequence is composed of heavily condensed, purple-red 
and light grey cephalopodal, brachiopodal and calpioneflid-bearing limestones attaining a 
total of only 1 to 1.5 m thickness. The comparatively higher proportion reached by the 
benthonic organisms here (Foraminifera, Brachiopoda and Echinodermata) is 
conspicuous. 

Named Szentivánhegy Limestone Formation the unit in question is based upon 
the sections exposed in the conservation area and chosen as formation stratotypes. 

Repeatedly rejuvenated and refilled submarine fissure systems and subsyngenetic 
breccious talus deposits are readily observable in the Maim formations. 

The unevenly eroded surface of the Jurassic rocks was submerged again in Aptian 
time. It was during this transgression that the  Tata  Limestone Formation, a grey 
crinoidal limestone widespread in the Central Range, was formed. 

The basal beds of the formation can be studied. On the one-time rocky shore a 
brown stromatolitic coat of 1 to 2 dm thickness was formed, frequently affecting even 
fossils. In the basal bed, chart, quartz, sandstone and diabase pebbles are observable and a 
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very rich fauna of ammonites, bivalves, echinoids and gastropods is found. The roughness 
of the bottom is not reflected in the higher beds. The texture of the rock is extraclastic 
biosparite with a rock-forming proportion of skeletal elements of crinoids. The extraclasts 
derive primarily from the Maim sequence. 

The Geological Conservation Area is important even from the archaeological 
viewpoint. In the chert bed there are records of Neolithic to Copper Age flint mining. The 
implements discovered during excavations are exhibited in the conservation building. 

2 PI L) 
oo 
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Fig. 7. Mesozoic formations at the Calvary Hill,  Tata  and at the adjacent areas (after  
Fülöp,  1976) 
1. Surface outcrops of the Mesozoic formations - Subsurface formations: K2=Middle 
Cretaceous (Albian silty marl, Aptian crinoidal limestone), J=Jurassic (Malm-Dogger 
limestones and cherts, Liassic limestones), T3=Upper Triassic (Rhaetian Dachstein 
Limestone). 2. Pleistocene freshwater limestone, 3. surface contour line of the Mesozoic 
formations, 4. border of the  Tata  Nature Cónservation Area 
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Fig. 8. Stratigraphic column of the protected quarry of Calvary Hill,  Tata  (modified after 
J.  Fülöp,  1976) 
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