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Miocene rocks postdating the Csatka Formation form a continuous outcrop to the southeast of 
Sümeg, in the Nyelőke and Városi-erdő subareas and to the west of the fault constituting the edge 
o f the Köves-domb-Mogyorós-domb morphological unit. Smaller outcrops are known on the Szőlő
hegy and in form of outliers that escaped denudation in several points at the foot o f the Rendeki- 
hegy (Fig. 76).

The geological significance o f the Middle Miocene in the Sümeg area stems primarily from the 
resen ce o f coarse-detrital sediments o f not too wide areal extension, but o f diversified facies. Coarse- 

detrital sediments o f similar character can be found even in several stratigraphic horizons in the study 
area, therefore to identify, i.e. distinguish the respective gravel formations in the earlier stages o f geo
logical exploration proved rather difficult. Clues to solving the problem have been provided by pebble 
analyses. An essential problem to be solved has been the correlation o f Miocene formations o f mar
ginal facies or o f discontinuous stratigraphy with the basin-centre sequences farther away.

Exploration history

The literature dedicated to the Middle Miocene from the Sümeg area deals almost exclusively 
with coarse-detrital formations, as no carbonate sediment of this age can be observed in outcrop 
and it was not until exploratory drilling in recent years that such could be discovered in boreholes. 
The literature on coarse-detrital formations is extremely diversified, as these formation were assigned 
to different stratigraphic horizons by different authors.

J. BÖCKH in Volume II (1875-79) o f his work “ The geology of the southern Bakony Mountains” 
quotes his having found “ Leithakalk” and “ Late Mediterranean conglomerates” in a number of 
points to the south and southeast of Sümeg, around Deáki- and Dörögdi-puszta. These occurrences 
were regarded by him as coherent formations—a statement based on his observation in a number 
o f places o f a very remarkable amount o f gravels within the Leithakalk. The rightness o f his 
observations has been corroborated by a maze of data multiplied by repeated drilling activities.

L. L ó czy  (1913) emphasized the possibility o f repeated multiple redeposition o f the gravel 
beds. He regarded the Mediterranean gravels surrounding the Bakony as coastal deposits and, on the 
basis o f their location, he singled out three gravel horizons. The Mediterranean gravels o f Sümeg 
were assigned by him to the second horizon spanning the interval between 180 and 200 m depth. 
From the neighbourhood of Bárdió-tag to the southwest of Sümeg—from the southern foot of 
the Szőlő-hegy—he collected, from an altitude o f 200 m, even a fauna which would be determined 
by Z. Sc h r é t e r  (H elia stra ea  reu ssan a  M. E d w . et H., O strea  cam ellosa  B ro c c ., G igan tostrea  cra ssi-  
costata  Sow.). Having studied the coarse gravels interbedded within red clays in the Sümeg-Ta- 
polca-Devecser zone, he concluded that they represented a terrestrial formation and because of 
their being locally superimposed on the Tortonian (Upper Mediterranean) Leithakalk he considered 
them to have been formed in Sarmatian time.

The gravels on the northern side o f the Rendeki-hegy along the Csabrendek-Sümeg road and 
the excellently rounded boulders of the Haraszt deriving primarily from Upper Cretaceous and Eocene 
rocks were assigned, without any paleontological evidence to rely on, to the Pannonian. At the 
steepening o f the Tapolca-Sümeg road near Ódörögd-puszta he sampled Lithothamnium limestone.

During his mapping o f the Sümeg area, R. H ojnos  (1943) assigned the gravels forming a kind 
o f plateau on the hilltop of the Rendeki-hegy—gravels belonging in terms of present-day knowledge 
to the Oligo-Miocene Csatka Formation—to the Mediterranean stage. He quoted fossils sampled 
by L. L ó c zy  from the gravel sheet o f the Szőlő-hegy and he found himself specimens o f B a la n u s, 
but he did not discuss the relation o f the formation to the beds on the Csúcsos-hegy.

L. Str a u sz  (1952) performed a systematic examination o f the gravel formations o f Transdanubia 
and, on the basis of the roundness o f the quartzite pebbles or boulders, he regarded the gravels on the 
Csúcsos-hegy to be Miocene, a deposit from which the gravels encounterable on the slope of the Csú- 
csos-hegy had been subsequently removed by erosion and emplaced at their new site, where they 
would be rapidly buried together with the fallen Eocene blocks.

In his report on bauxite exploration activities performed at Sümeg and in its extended environs,
K. B a r n a b á s  (1951) described the quartzite, sandstone and crystalline schist pebbles from the hilltop 
o f the Csúcsos-hegy as fluviatile sediments deposited immediately before the Late Mediterranean 
transgression. In his opinion, that formation was a sub-isochronous, heteropical counterpart o f the 
quartzite gravels underlying the Tortonian Leithakalk in the vicinity of Iza-major which, in turn,
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seems to be a littoral formation that was, as suggested by the quartzite grains frequent in the Leitha- 
kalk, still being deposited during the formation of this latter. As put by him, since the Leithakalk 
is o f Tortonian age, the gravel must be so too or, in its basal part, it may be of Helvetian age, i.e. 
synchronous with the Helvetian gravels of the Csúcsos-hegy.

During Ыз mapping work of 1957, J. N o szk y  Jr . assigned the gravels, believed to be Grundian 
by L. L ó czy  and K. B a r b a n á s  and Lower Pannonian by A. R ó n a i and J. Sü m e g h y , to the Eocene— 
an assignation based primarily on the bauxite and variegated clays underlying the gravels. The 
strongly cemented conglomerate and what was referred to as “ schotterartiger”  unconsolidated, 
sandy gravel and even the huge boulders and the subspherical coarse pebbles were assigned to the 
Eocene, too.

He considered the red-brown, very compact, strongly cemented conglomerate rocks o f the Városi
erdő (the so-called Oltárkő =  Altar-Stones) to be of Miocene age and pointed out that materials 
deriving from the conglomerate can be found scattered over the hillocky area of the forest. In the 
southeast part o f the Városi-erdő, he found grey, slightly argillaceous sandstones dated Miocene by 
fossils.

The Oligo-Miocene gravel blanketing the hilltop of the Csúcsos-hegy was regarded as Miocene 
too and L ó c z y ’s standpoint was criticized, since, in judging the age, he had taken into consideration 
the elevation above sea level too, neglecting the role of recent crustal movements.

In 1969, it was P. J a k u s  who was mapping in the study area. He considered the coarse-grained 
and predominantly carbonate-constituted gravels of rather low topographic position along the 
Csabrendek-Sümeg road as o f Lower Miocene age, while the topographically higher-situated gravels 
composed almost completely o f siliceous matter were assigned to the Upper Pannonian. As described 
by him, the Miocene gravels are often superimposed on an Eocene limestone with traces of borer- 
bivalves and Anomia sp. was recorded, too.

Ä. J á m b o r  and L. K o rpá s  were the last to discuss the stratigraphic position o f the gravel for
mations o f the Transdanubian Central Range. In their summarizing work (1971), they assigned the 
gravels by the Siimeg-Csabrendek road, on the basis of the large holes bored by Lithodornus speci
mens in the underlying Eocene limestone, to the Lower Tortonian. [Let us note here that the opinion 
expressed in the paper just quoted on this matter is that o f L. K o r p á s , because in Á . J á m b o r ’s 
opinion (oral communication) that gravel, together with its counterpart on the northeast slope of 
the Vár-hegy o f Sümeg, is of Pannonian age.]

Extension, mode o f superposition, stratigraphic subdivisions

Miocene rocks postdating the Csatka Formation form a rather large, contiguous outcrop in the 
Városi-erdő and Nyelőke subareas (Fig. 76), where they overlie for the most part the Rezi Dolomite 
and, in lesser measure, in the Nyelőke subarea, the Upper Cretaceous Ugod Formation (Fig. 77). 
Their overburden is constituted, as evidenced by the results o f exploratory drilling for bauxite there, 
by 10 to 15 m of Pannonian formation. Occurring at sub-crop level in the Városi-erdő, the Middle 
Miocene rocks do even crop out in some places in the southern and southeastern parts o f the subarea. 
Their extension is considerable to the west of the railway line running on the western edge o f the 
Mogyorós-domb, where they are superimposed on Mesozoic formations. Here too they are overlain 
by Pannonian formations in 10 to 40 m thickness with a westward increase o f this parameter. In 
outcrop or in sub-crop position are relicts that have escaped denudation and that overlie the Rezi 
Dolomite, the Hauptdolomit and the Ugod Limestone in the Szőlő-hegy area. On the other hand, 
they overlie the Rendek Member at the northwestern foot o f the Rendeki-hegy and on its slope of 
the same exposition and the Ugod Limestone on the eastern slope.

Miocene rocks younger than the Csatka Formation may be subdivided into two large lithostra- 
tigraphic units. It is the identification o f the coarse-detrital sediments that is faced with difficulties 
in the stratigraphic assignation o f the formations. On the older basement, they are superimposed with 
a marked break in sedimentation. They are usually unfossiliferous, similarly to the case o f other coarse- 
detrital formations from the study area and, on account of their being exposed to daylight or in a sub
crop position, they often lack an overburden, their upper strata may have been redeposited into 
younger formations. An identification of these formations could be achieved by a great number of 
statistical analyses o f gravels during which the lithological composition, the grain size, the sorting, 
the roundness and the flatness o f the boulders and pebbles were examined.

As a result of these studies, the Middle Miocene coarse-detrital sediments can be assigned to 
one formation that can be identified with the Pusztamiske Formation—a lithostratigraphic unit 
listed in the stratigraphic scale proposed by the Miocene Working Group of the Stratigraphic 
Commission. Within the formation two facies are distinguishable: the abrasional conglomerate and 
gravel unit o f the Rendeki-hegy and the Szőlő-hegy on the one hand and the fluviatile gravel and
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conglomerate unit o f the Városi-erdő subarea clearly separable from the former even geographically, 
on the other. Given their limited geographic extension, in our opinion, it would be unjustified to 
distinguish or name either of the two separately as an independent unit, at least as far as the study 
area is concerned. Another lithostratigraphical unit of formation rank made up o f biogenic limestones 
and known from the northern part o f the Városi-erdő and in the Nyelőke subarea as well as in the 
southwest facies area o f the Middle Miocene can be identified with the Fertőrákos Limestone For
mation. It overlies partly the Pusztamiske Formation, partly being superimposed directly on Mesozoic 
rocks.
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Fig. 77. Lithologic logs of borehole that have exposed Middle Miocene rocks 
1. Gravel, conglomerate, 2. sand, 3. clay, 4. sandy clay, 5. bentonitic clay, 6. limestone, 7. sandy limestone and sandstone, 8. tuffite, — 

a)  Fertőrákos Fm „ b) Pusztamiske Fm. (The legend for the circular diagrams is given with Fig. 78.)
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Pusztamiske Formation

Abrasional conglomerate and gravel
Exposed to the surface or occurring at sub-crop level, the Pusztamiske Formation, generally only 

a few metres thick, is found exclusively to the north o f the Sümeg-Tapolca road, its denudation 
patches being known in the first place from the northwest slope o f the Rendeki-hegy or from its 
foot. Its geological features can be registered solely on the basis of its outcrops.

Its southernmost occurrences are on the Szőlő-hegy. The characteristics of the formation 
could be observed in a provisional exposure brought about as a result o f a construction project. 
Above the Hauptdolomit, at the base o f the unit, a gravel bed attaining a maximum of 0.5 m in 
thickness, but impossible to determine with precision, composed of well-rounded and/or strongly 
flattened boulders and pebbles of Ugod Limestone material averaging 3 to 4 and attaining a maximum 
of 15 cm in grain size, is interbedded with a loose, unconsolidated, medium-grained sand. It is overlain 
by sandstones and conglomerates o f calcareous or, locally, limonitic cement which was observed to 
contain, in 40 to 60%, well-rounded pebbles averaging 1 to 2 cm and attaining a maximum of 5 cm 
in size. These are composed, for the most part, of Triassic dolomitic limestone and Upper Cretaceous 
and Eocene limestone with subordinated quartz; the pebbles o f carbonate composition are usually 
lost to dissolution. The strata contain very poorly preserved internal moulds o f a few Anadacna 
(Area) sp., Modiolus sp., and Clavatula sp.

Beneath the Gerinc quarry, close to the large bend o f the Sümeg-Tapolca road, the formation 
is superimposed partly to the Dachstein Limestone, partly to the Ugod Limestone. The abraded 
surface o f a Middle Eocene Szőc Limestone o f limited extension observable at the top o f the Gerinc 
quarry is overlain, in one m thickness, by a lime- and clay-cemented conglomerate containing mostly 
flattened pebbles o f varied size with a maximum of 15 cm, composed of Szőc and Ugod Limestone 
or, subordinately, o f dark grey Triassic dolomite. At the northern end o f the Kopasz-hegy a small 
Ugod Limestone block is exposed on the surface o f which traces of borer-bivalves can be observed. 
It is quite probable that the abrasional gravel covered, prior to denudation, this area, too.

At the southeastern foot o f the Szőlő-hegy, in the bauxite openwork o f Bárdió-tag, the immediate 
overburden o f the bauxite is a 1.5-m-thick gravel bed consisting of flat dolomite pebbles o f 5 to 10 cm 
size. (Plate XLIX , Fig. 1-4; Plate L, Fig. 4). On the eastern slope of the Rendeki-hegy, near the 
Kozma-tag, the unit under discussion is exposed in a Senonian limestone quarry, being superimposed 
to the abrasional paleorelief o f the Ugod Limestone and filling even the cavities in the latter.

At the very base, a 0.2-m-thick conglomerate can be observed: the pebbles are from 0.2 to 5 cm 
with an average of 0.5 cm in size, poorly to fairly rounded, composed of quartz, quartzite and lydite. 
The rock in the exposure has a siliceous, locally bentonitic, matrix. It is overlain by 2 m of coarse
grained sandstone to small-grained conglomerate with a siliceous cement. Attaining a maximum of 
1 cm in grain size, the pebbles are made up mainly o f lydite, subordinately, o f light-coloured quartzite, 
being poorly rounded. The surface o f these beds too is abraded, the traces o f corrosion being observ
able on it. They are overlain by sandy gravels with boulders and pebbles 1 to 15 cm in size, well- 
rounded and flat. They are composed predominantly o f Ugod Limestone and Szőc Limestone rock, 
being constituted subordinately by lydite, quartz and quartzite. The surface o f the pebbles or boulders 
often carries the traces of borer-bivalves or o f organisms o f corrosive behaviour (Plate L, Fig. 3). 
Such a bed is exposed above the quarry. Superimposed on it, are Pannonian sandy gravels and gravelly 
sands. Rocks belonging to the abrasional unit are exposed in a few points at the northeastern foot 
o f the Rendeki-hegy, close to the road leading to Nyirespuszta too, where they are represented by 
well-rounded and flat boulders o f a maximum of 30 cm size composed o f Eocene and Cretaceous lime
stone and light grey quartzite and dark grey chert. An outcrop of rather considerable size of the unit 
under discussion is known from the north to northwest foot of the Rendeki-hegy. At the closure of the 
large valley at the northern foot o f the hill, abrasional gravels of predominantly Eocene material 
composed o f boulders and pebbles attaining a maximum of 40 cm in size are known to occur.

Peculiar exposures of the unit under discussion are found in several quarries of the Haraszt 
(Plate L, Fig. 2) and in outcrop close to the former (Plate L, Fig. 1), where on the abraded surface 
o f the Polány Formation there are large blocks of the Eocene Szőc Limestone. Above these or partly 
flowed between and even below the blocks, there is a formation constituted by flat pebbles and boul
ders of mainly Eocene and Cretaceous limestone material, measuring a maximum of 40 cm and an 
average o f 5 to 15 cm, cemented by a calcareous, sandy and locally limonitic matrix, with some blocks 
exhibiting traces o f borer-bivalves (Fig. 78). Subordinately, pebbles composed o f light quartzite, 
bituminous dolomite, radiolarite and meta-sandstone, 1 to 4 cm in size, can also be observed, cavities 
left over in the place of dissolved pebbles being quite frequent. Reduced to a few m in thickness, they 
are overlain generally by talus. Denudation patches are observable by the Sümeg-Csabrendek road as 
well, being superimposed on corroded blocks of 1 to 2 m size o f Middle Eocene Szőc Limestone resting 
on the surface o f abraded Upper Cretaceous rocks. The pebbles of the lime- and limonite-cemented
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conglomerate attain a maximum of 15 cm in size, being quite flat. Their elastics used to be limestone 
which, however, has been lost, for the most part, to dissolution, so it is quartz that predominates 
now. Traces of dissolution ore often visible on the conglomerate blocks. Reduced in thickness, the 
conglomerate is overlain by Pannonian sediments.

The biostratigraphic assignation of the unit cannot be solved, because the fauna composed of 
few and poorly preserved fossils in it Í3 confined to the Szőlő-hegy, being insufficient for biostrati
graphic evaluation. Since the Middle Miocene formation s are closely interrelated genetically, the 
chronostratigraphic evaluation and the paleoenvironmental analysis o f the lithostratigraphic units 
will be carried out jointly.

Pusztamiske Formation: other, non-abrasional representatives
Non-abrasional representatives o f the Pusztamiske Formation are known to occur to the south 

of the Siimeg-Tapolca road and in the southwestern Middle Miocene facies area. Rocks belonging 
to this category were cut by drilling, above the Rezi Limestone and, subordinately, above the Ugod 
Limestone in a number of bauxite exploratory boreholes spudded in the Nyelőke and the Városi
erdő subareas. Superimposed on them, in a minor tectonic block, both in the northern Városi-erdő 
and the Nyelőke subarea, is the Fertőrákos Formation with which it is even intertongued, as evidenced 
by some boreholes. Outcrops of the unit under consideration occur over a small area in the northeastern 
Városi-erdő, the rest of the subareas being characterized by the superposition o f Pannonian forma
tions on them.

In the southwest, the borehole Süt-1 (Fig. 76, 77) exposed only a couple of metres o f a Puszta
miske Formation represented by siltstones and fine-grained sandstones overlying the Ajka Formation. 
Composed mainly of quartz, the pebbles are fairly rounded, varying between 1 and 2 cm in size. Put 
down farther south, the borehole Siit-3 stopped in the Fertőrákos Formation in the upper part of 
which gravelly layers are interbedded in a thickness of a few metres. Attaining a maximum of 3 
cm and averaging between 0.5 and 0.8 cm in size, the pebbles are well-rounded, composed mainly 
of quartz, though radiolarite and chert and Eocene limestone pebbles could be observed in lesser 
measure, too. A notable exposure in the Városi-erdő is the Oltárkövek (Altar Stones) outcrop soaring 
4 to 5 m high above the gravel blanket of its neighbourhood, in a length o f 60 to 70 m and a width 
o f 20 to 25 m—a phenomenon due to a strong limonitic cementation along faults. The conglomerate 
is cemented by coarse-grained sandstone, the pebbles constitute 80 to 90% of the rock and vary between 
0.3 and 15 cm in size, being characterized by a roundness that is generally fair, locally good, and some-

a

F ig . 78. Composition o f abrasional gravels and conglomerates as observed in the exposure of Haraszt
Lithology of gravels: a) Cretaceous limestone, b) Triassic carbonate, c) other limestone, d) grey chert, e) black chert, f )  brown chert, g) white 
quartz, h) other noncarbonate rock, i)  black quartzite, j )  lydite (black shale). —  The radius o f the circles indicates the grain size o f the

+  c+  2bpebbles: ------------- ; fat numerals give pebble roundness according to the Rukhin scale
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times poor. The pebbles show graded bedding, a mixing o f the coarsest material with the finest one 
being seldom observable. The orientation o f the large boulders is suggestive o f cross-bedding. The 
pebbles and boulders are composed, for the most part, of quartz and quartzite, to which some chert 
and dolomite is added.

A few hundred m to the north o f the Oltárkövek, the borehole Siit-24 drilled for a better under
standing of the Middle Miocene formations (Fig. 77) has yielded but very little information owing 
to the extremely bad core recovery, the Pusztamiske Formation having been exposed by it, in the 
41.3-75.0 m interval, between the Fertőrákos Formation and the Rezi Dolomite with a tectonic 
contact toward the underlying formations. The unit here is constituted, for the most part, by gravels, 
with short intervals (41.3-42.00 m, 58.0-59.0 m, 73.0-75.0 m) being represented by lime-cemented 
conglomerates, the amount o f pebbles in which is 60 to 70%. The size of the pebbles varies between 
0.2 and 1.5 cm in general and 3 and 4 cm in particular. Well- to fairly-rounded, they are composed 
mainly of white quartz and quartzite, with a lot o f black quartzite on some places. Primarily at the 
base, the chert (radiolarite) and mica-schist grains o f weathered surface are more abundant, in the 
most basal layer some dolomite occurs, too. In the consolidated intervals unidentifiable shell frag
ments o f molluscs crushed to tiny particles were observed in rare cases. In the upper part of the 
Pusztamiske Formation the matrix contained some volcanic matter as well.

The boreholes located to the north o f Siit-24 did not cut the formation within a belt o f a few 
hundred metres, here the Fertőrákos Formation overlies the pre-Tertiary basement. On the other 
side o f the afore-mentioned belt, in some boreholes, the Pusztamiske Formation re-appears—a pheno
menon observed in a down-faulted part of the overburden, faulting along lines o f east-west direction, 
superimposed on the bauxite deposit near the Bárdió-tag, a deposit prepared for openwork in 1977 
and since stripped off and re-buried. The bauxite-covering abrasional conglomerate and the Fertő
rákos Limestone Formation are interlain by 6 to 8 m of variegated—yellow, greyish-brown to red
dish-brown—gravelly sands in which the pebbles are composed of quartz, varying between 1 and 
6 cm in size and being well-rounded (Plate XLIX , Fig. 1 ; Plate L, Fig. 5).

The gravelly sand is exposed at the base of the Szőlő-hegy too, in a very small patch. It was prob
ably here that L. Lóczy sampled the fauna cited above.

Isolated from the Városi-erdő subarea, as a result of denudation, is situated the Nyelőke subarea, 
where the formation is found above the Ugod Limestone and or the Rezi Dolomite, respectively, 
generally in a thickness o f 20 m or so. As shown by the results o f bauxite-exploratory drilling here, 
the formation is composed o f gravels and gravelly sands and, subordinately, o f gravelly, sandy clay 
(Fig. 77). In some boreholes it is immediately underlain by 1 to 2 m of low-quality, redeposited bauxite. 
The overburden of the formation is constituted, as a rule, by Pannonian formations and, in a small 
tectonic block, by the Fertőrákos Formation. An interesting sequence was exposed by the borehole 
Bd-16 drilled specially for geophysical exploration purposes in which the Pusztamiske Formation 
is 40 m thick with interbedded layers o f the Fertőrákos Formation in its middle part. The gravels 
o f the formation in the borehole are composed predominantly o f quartz and quartzite with pebbles 
o f small size and generally well-rounded. Variegated clay intercalations occur in several horizons. 
In the northern part o f the subarea a bentonitic clay intercalation within the coarse-detrital rocks 
o f the Pusztamiske Formation is common, and the boreholes have exposed intertonguing beds of 
the Pusztamiske and Fertőrákos Formations.

Fertőrákos Limestone Formation

The area o f distribution o f the Fertőrákos Limestone Formation is smaller than that of the 
Pusztamiske Formation, being confined to the northern part of the Városi-erdő and the Nyelőke 
or a Middle Miocene outcrop to the west of the Mogyorós-domb, respectively. Here the Fertőrákos 
Limestone overlies the Pusztamiske Formation or intertongues with it or has transgressed over the 
pre-Tertiary basement.

In the southwestern facies subarea, it is exposed in the boreholes Siit-l and Siit-2 (Fig. 76, 77), 
being represented by light grey unstratified bioclastites. Composed for the most part o f Lithotham
nium nodules or their fragments o f varying size, the limestone contains sporadical mollusc internal 
mould detritus or fragments and casts (Pirenella sp., Cardium sp., Turritella sp.) and, locally in very 
great quantities, Heterosteg ina, too. Pebbles in it are quite frequent; in the borehole Siit-3 the Puszta
miske Formation is interbedded in a subunit o f considerable thickness. The borehole exposed the 
unit in 40 m thickness, but did not penetrate it completely. In its lower part, the interbedded layers 
o f tuffs and bentonitic rocks are very frequent. In the borehole Siit-l the Fertőrákos Formation 
is superimposed, with a thin gravelly basal layer, on the Senonian.

The borehole Siit-24 exposed, above the Pusztamiske Formation, a Fertőrákos Formation of 
21m  thickness which has a tectonic contact with the overlying Pannonian (Fig. 77). The u p p e r
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p a r t  o f the unit (20.4—33.8 m) is constituted by greyish-white, tuffaceous bioclastites composed 
for the most part o f Lithothamnium-bearing limestone detritus and, subordinately, but heavily 
enriched at intervals, bryozoans and echinoids and, locally, a few intact Chlamys elegans (An d r z .) 
appear or, respectively, Chlamys sp., Cardium and Ostrea sp. can be observed. The rock varies between 
84 and 93% in CaC3 content. It contains a dissemination or, locally, bands of a few cm thickness of 
tuffs or tuffites. The tuffs are strongly decomposed, containing a lot of glauconite and biotite. Glauco
nite often fills the inside of Foraminifera present in great quantities. The microfossils are heavily 
fragmented and recrystallized, consisting, as shown by I. K orecz-La k y , of the following forms (listed 
in the order of increasing abundance): Beterostegina simplex d ’Or b ., H. costata d ’Or b ., H. costata 
carinata P app -K ü pper , Asterigerina planorbis d ’Or b ., Rotalia calcar (d ’Or b .), R. boueana (d ’Or b .), 
Elphidinm crispum (L.), Cibicidesdutemplei (d ’Or b .), C. boueanus (d ’Or b .), Gyroidina soldanii d ’Or b ., 
Eponides haidingerii d ’Or b ., Amphistegina haueriana d ’Or b ., and Discorbis sp.

In t h e  l o w e r  s u b u n i t  (33.8-41.3 m) the amount of volcanic matter shows a marked 
increase, the CaC03 content varying between 56 and 97%. The bioclasts are generally enriched to 
form lenses; along with Lithothamnium the bryozoans acquire a significant role and the quantity of 
echinoids increases too. As determined by M. Bohn-H a va s , a few Phalium miolaevigata Sacco , 
Cardium sp. and Chlamys sp. can be found. The composition of the microfauna shows a pattern similar 
to the case of the upper subunit, the only difference consisting in the appearance o f a few genera 
or species that are absent there, namely: Robulus cultratus M onte., R. vortex (P. M.), Bolivina dilatata 
Rss., Elphidium macellum (F. M.), Nonion boueanum (d ’Or b .), Uvigerina sp.

In terms of the results o f the micromineralogical analyses carried out by M. Sa l l a y , quartz 
and plagioclase feldspar are predominant, the latter being usually heavily weathered. Glauconite 
(represented in most cases as the fill o f fossils) is strikingly abundant, biotite is fair and muscovite 
may be found occasionally, too. The heavy mineral content constitutes a few to a maximum of four 
per cent of the residue left over after an attack by a 10% solution o f HC1 and sieving. Predominant 
heavy mineral is magnetite which is often limonitized; in the upper reaches of the formation some 
pyrite occurs, showing a downward growth in quantity, to become prevalent in the lowermost sample 
already. A little bit of garnet, epidote, tourmaline, rutile, disthene and, sporadically, some horn
blende, chlorite and zoisite are observable, too.

The mineral grains are usually fragmentary or rounded, idiomorphic and hypidiomorphic grains 
being few. In the lower part of the formation interbedded layers of tiny quartz pebbles are observ
able in a thickness of 10 to 20 cm, showing a downward increase in amount.

The bauxite-exploratory wells drilled to the north of Siit-24, cut, in a thickness o f 20 to 25 m, 
in a zone o f approximately 500 m width, a Fertőrákos Limestone Formation superimposed directly 
on the Rezi Dolomite. To the north of this zone the Pusztamiske Formation re-appears beneath the 
Fertőrákos Limestone. All that can be said about the geological features of the Fertőrákos Limestone 
upon the description is, that it is a bioclastite composed mainly of Lithothamnium detritus, locally 
very sandy or gravelly and that tuffaceous intercalations were observed in all sections. The bauxite 
openwork o f Bárdió-tag has exposed the formation in a facies similar to the tuffaceous limestone 
intersected by Siit-24. The microfossils from the rock were determined by M. H orváth  as follows: 
Lenticulina cf. inornata (d ’Or b .), Uvigerina sp., Discorbis sp., Asterigerina planorbis (d ’Or b .), 
Elphidium ficht elianum (d ’Or b .), E. flexuosum s. 1., P rot elphidium tuberculatum (d ’Or b .), Beterostegina 
sp., Anomalina sp., Cibicides cf. letkésiensis (Fran ze n a u ), Beterolepa dutemplei (d ’Or b .), Melonis sp.

In the Nyelőke subarea, some bauxite-exploratory boreholes exposed the Fertőrákos Formation, 
partly above the Pusztamiske Formation, partly directly above the Ugod Limestone, as represented 
by Lithothamnium limestone facies with varying amounts of volcanic material. In the borehole 
Bd-16, in the upper part of the lower third o f the Pusztamiske Formation there is a four-metre- 
thick intercalation of Fertőrákos Formation represented by a strongly tuffaceous, a little bit sandy 
bioclastite facies (Fig. 79).

Bio- and chronostratigraphy
A chronostratigraphic assignation can be done on the basis of the fossil content o f the Fertőrákos 

Formation and an analysis of the stratigraphic position of the tuffites interlain between the Puszta
miske and the Fertőrákos Formations.

Upon proposal and definition by A. Papp  and I. Cic h a , it was in 1968 that the Badenian stage, 
a chronostratigraphic unit o f the Middle Miocene in the Central Paratethys, was introduced in the 
international literature. Situated between the Karpatian and the Sarmatian stages, the stratigraphic 
unit was defined on the basis o f the planktonic foraminiferal fauna, but for the western part of the 
Central Paratethys and the Vienna Basin, respectively, a correlation o f the zonal scale based on, the 
planktonic biozones and the evolution o f the genera Uvigerina and Beterostegina was given too. 
Upon a K /Ar dating of volcanic rocks deriving from the Central Paratethyan area the absolute age 
o f the boundaries of the Badenian stage is respectively 16.5 ±  0.5 m.y. and 13.0 + 0.3 m.y., the Lower-
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F ig . 79. Profiles presenting the characteristics of the individual facies of the Middle Miocene 
1. Gravel, 2. sand, 3. silt, 4. clay, 5. marl, 6. limestone, 7. tuffite. —  Pa Pannonian, M  Miocene, E  Eocene, C Cretaceous, T  Upper Triassic

Middle and Upper Badenian boundary being dated as 15 .0  m.y. (D. V a s s  et al. 1978). On the basis 
o f a radiometric measurement of the Miocene pyroclastics of Hungary the “ Middle Rhyolite Tuff” 
representing the Karpatian/Badenian boundary is dated as 16 .4  +  0 . 8  m.y., the average age of the 
tuff bands within the Badenian andesite volcanics being 14 .5  +  0 .4  m.y. (G . Hámok et al. 1980).

The microfossil content o f the Fertőrákos Formation was analyzed in samples from the borehole 
Süt-24 and the bauxite openwork of Bárdió-tag. As shown by L. K orecz-Laky , the faunal assemblage 
determined by her from the limestones of Süt-24 is characteristic o f the Lower Badenian, while 
the foraminiferal assemblage from the openwork o f Bárdió-tag is typical, according to M. Horváth, 
o f the Badenian. As pointed out by M. Bohn-Havas, the megafossil assemblage from Süt-24 has 
a composition that is typical o f the Badenian.

The Pusztamiske Formation contains no biostratigraphically evaluable faunal element, only 
one exposure, the abrasional conglomerate o f Szőlő-hegy, has yielded iiternal moulds o f molluscs 
characteristic o f the Badenian. In determining the unit chronostratigraphically, we must start from 
its mode of superposition or, respectively, from the time of formation of the interbedded, tuffaceous 
and bentonitic layers.

That the mode o f superposition o f the Badenian on the older Miocene in what used to be basin 
margins is often an overlapping, transgressive and unconformable one and that it is continuous, 
without any break in sedimentation, in the one-time basin interior is a matter o f common knowledge. 
Nagygörbő (Ng)-l, a structure-exploratory borehole put down at a distance o f 8 km to the south
west o f Sümeg, exposed a continuous Oligocene-Miocene sequence that could be dated chronostrati
graphically on the basis o f the lithological features, the fossil content and the appearance o f volcanics 
that correlate with the readily recognizable Lower and Middle Rhyolite Tuffs (A. Jámbor-L . K orpás 
19 74 ). K/Ar dating o f the basal bed o f the Middle Rhyolite Tuff by the Institute of Nuclear Physics 
of the Hungarian Academy of Sciences gave a result of 1 3 .5 + 0 .6  m.y. Since the absolute age of the 
Badenian volcanics as found by the K /Ar method is 16 .5  to 13 m.y., the afore-mentioned figure 
corresponds to the upper part o f the Badenian. Let us note in this context that though the Litho-

2 1 0



thamnium limestone bed, a marker taken to be the К arj > at i a n - B ad e ni a n boundary, lies above the 
sampling point of the analyzed sample, the results obtained for the microfauna suggest that the lower 
boundary of the Badenian is to be drawn deeper, at the base o f the calcareous sandstone situated 
well below the tuff.

The lithologic log of the borehole Sut-25 put down at a distance of 400 m from the southwest 
limit o f the study area, a sequence of transition to the sequences o f marginal facies studied by us 
correlates well with that part of the borehole Ng-1 assigned to the Karpatian or the upper part of 
the Ottnangian, respectively. In the borehole that Karpatian/Badenian boundary was drawn with 
the appearance of the Lithothamnium limestone with interbedded tuff layers and these interbedded 
tuff bands were identified with the “ Middle Rhyolite Tuff” . In the light o f all these circumstances 
the Fertőrákos Limestone Formation is of Badenian age. To determine its stratigraphic identity with 
higher precision is faced with difficulty, because the composition of the foraminiferal fauna o f the 
unit is characteristic not only of the Lower Badenian, but the whole Badenian stage as well. The 
tuffaceous-tuffitic layers associated with the rocks of the formation can be correlated with the “ Middle 
Rhyolite Tuff” which would support an assignation to the Lower Badenian, but the information 
available does not enable us to decide unambiguously whether the material we have to do with 
is a primary pyroclastic matter or a redeposited one. The absolute dates from the borehole 
Nagygörbő-1 indicate the presence o f the Upper Badenian. The transgressive, overlapping occurrence 
o f the Fertőrákos Limestone in the study area, a phenomenon li akable to the Leithaian orogenic phase, 
suggests an Upper Badenian age, too. Closely interrelated genetically with the Fertőrákos Limestone 
and often even intertonguing with it, the abrasional and other—non-abrasional—rocks of the Puszta- 
miske Formation are o f Badenian age.

P a leoen v iron m en t

The Middle Miocene formations of the Sümeg area are products o f different paleoenvironments 
closely interrelated with one another. Attaining a couple o f tens of m in thickness, the coarse-detrital 
beds o f the Pusztamiske Formation are products of fluvial sedimentation deposited in the immediate 
neighbourhood of the base level, on a planated surface. These sediments ore often interbedded with 
bauxite-like rock varieties very little resistant to erosion whose preservation on a rough terrain subject 
to erosion is very unlikely. The red stain o f the resulting deposits in the immediate vicinity o f the 
lenses seems to have been provoked by the admixture via infiltration of material removed from the 
exposed bauxite bodies. The deeper areas that controlled the direction of transport are supposed to 
have lain to the northwest-west of the study area ; in the northeast, in turn, there extended a consider
ably elevated zone in front o f which there were minor isolated, morphological units that lay in a 
deeper topographic position, but were still emergent too.

The cyclicity o f the sediment material may be due, for that matter, to rhythmic changes in the 
energy o f the depositing agent but the enrichment o f metamorphic rock variants in the material 
o f higher grain size is striking to the eye. These derive probably from periodical denudation o f the 
Csatka Formation’s material that covered the surface of the northeastern swell. The same explanation 
is plausible for the origin o f the Eocene, Upper Cretaceous and Triassic carbonate pebbles belonging 
almost exclusively to the coarser grain size classes. The stream-transported quartz and quartzite 
material must have travelled a considerable distance before being deposited —a fact evidenced by 
the marked roundness of the pebbles.

Having lain close to the base level even initially, the terrain would durably submerge as a 
result o f differencial movements—a change indicated by the good roundness o f the pebbles, their 
being flattened, the periodical appearance of marine mollusc detritus and, respectively, by the 
appearance o f biogenic carbonate formations. The oscillative changes in altitute seem to have been 
related with the initiation o f volcanism indicated by the tuffs appearing in the upper part o f the 
formation and by the bentonite resulting from their subaquatic decomposition, respectively. The 
centre o f eruption seems to have lain far away from the sedimentary basin. The tuffs may be in part 
redeposited ones.

It was the onset of differential, oscillative movements that led to the formation of the abrasional 
conglomerate or gravel unit. In the northeast the abrasion by seawater affected an emergent and 
steep rocky coast, blocks and slabs several metres in size having broken off and fallen into the fore
front. The presence of oscillation here too is indicated by the appearance in several horizons of traces 
o f borer-organisms, partly on basement outcrops, partly on conglomerate blocks. The pebbles formed 
o f the material o f basement carbonate rocks are well-rounded, those deriving from the Csatka Forma
tion and made up of quartz are less so. Volcanic material o f distant origin appears here too, naturally 
it does so as a heavily decomposed substance, i.e. in form of a bentonitic matrix.

Upon oscillation movements, the relatively low-situated swell areas in front o f the northeastern 
subarea got for a varying length o f time submerged. Composed for the most part of L ith oth am n iu m
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detritus, the bioclastic reef sediment had its depositional environment in the upper neritic zone of 
a shallow-water sea of normal salinity. An extremely shallow water is indicated by the strongly 
crushed nature of the mollusc fauna and the F o ra m in ifera . Their having been formed at the beginning 
o f the cycle is suggested by the appearance of the tuff horizons and the detectability of the oscillation 
movements owing to the intertonguing of the gravelly beds. The paleoenvironment o f the upper 
part of the Fertőrákos Formation cannot be reconstructed owing to its being lost to erosion, but 
a durable submergence of the swell parts o f the northeastern subarea during the subsequent history 
is quite certain.
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