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Alcsútdoboz 2 penetrated, the 1450 m thick a complete Lower Triassie 
-Upper Permian sequence and stopped in its basement, in older anchimeta- 
morphic rock.

The drill penetrated, beneath the Lower Triassie, 600 m of Permian de
posits unconformably overlying the anchimetamorphic schists and divisible 
into three units : the mainly fluvial Balatonfelvidék Formation, the Tabajd 
Evaporite Formation of continental sabkha facies and the Dinnyés Formation.

The Dinnyés Formation is represented by cyclic lagoonal facies. Deposited 
in a photic subtidal shallow-water environment, its carbonate sediments- 
during the regressions-were dolomitized in parallel with the formation of 
evaporites.

The top of the Dinnyés Dolomit Formation is made up of alternating 
yellowish-grey dolomites, dark grey dolomites, dolomitic limestones and light 
grey limestones. These are overlain by that light grey oöidal limestone which, 
by virtue of its geological features, has been assigned already to the Alcsút
doboz Limestone Formation.

The Permian/Triassie boundary in this continuous sequence can be drawn 
within the oöidal interval, i.e. in the lowermost few metres of the Alcsútdoboz 
Formation (Fig. 3).

A l c s ú t d o b o z  L i m e s t o n e  F o r m a t i o n

The Upper Permian beds of the Dinnyés Formation are overlain, in the 
interval of 920.9-706.0 m, by a limestone sequence interrupted by calcareous 
marl intercalations.

Hitherto unknown from other boreholes and differing in lithology from 
both the under- and overlying rocks and identifiable with certainty even by 
the fossil content, this Lower Triassie unit of a thickness of about 200 m is 
proposed to be designated as the Alcsútdoboz Limestone Formation.

The lower boundary of the formation, which essentially coincides with 
the Permian/Triassie boundary, can be drawn with the appearance of the 
oöidal limestone overlying the alternating algal dolomitic-limestone sequence 
of the Dinnyés Dolomite Formation.

At the top, the thin-bedded grey limestone, with which the formation 
ends, is followed without any transition by red silty marl beds of the Hideg
kút Formation.

Within the formation, with a view to the lithological characteristics vis
ible to an unaided eye, three segments are distinguishable :
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1 At the base, from 920.9 m to 878.0 m, there are limestones alternating 
with marls, the two rock types grading progressively into each other.

2 The segment between 878.0 and 829.0 m is constituted by grey fossil- 
rich calcareous marls densely banded with thin oolitic limestone laminae 0.5 
to 5.0 cm in thickness (Pl. II and III).

3 Constituting about the half of the formation thickness, the upper seg
ment (829.0-706.0 m) is made up of a continuous sequence of light grey, 
greenish grey, compact limestone of splintery fraction.

The chemical, thermoanalitic and X-ray diffraction results are summarized 
in Pig. 4. Fig. 5 contains the results of microfacies studies, Fig 6, the organic 
microfacies data. The facies curves plotted from the analytical results are 
presented in Fig. 5.

Facies interpretation

The formation was deposited in a comparatively uniform, lagoonal en
vironment. The undisturbed microlamination observable in a considerable part 
of the rocks is suggestive of accumulation under the zone of wave action. 
The resulting sediment is interrupted only by thin interlayers, manifestations 
of bioturbation, worm-tracks and slumping.

In the oolitic facies the gastropods are more fragmentary, the lime-mud 
was washed out of the interstices and, subsequently, during the diagenesis, 
a coarse sparite cement formed in the pores. This type of sediment was de
posited in the zone of heavy wave action, in an environment of high hydro- 
dynamic energy, probably on oöidshoals that were partially blocking the 
lagoon.

No sizable deepening can be reckoned with even in the marly segments, 
since the oolitic, and gastropodal-oölitic interlayers occur there, too. In the 
marly interval of 882.0-834.0 m there is a striking reduction in the number 
of echinoderms and a simultaneous marked growth of algae, suggesting 
change in salinity.

In the upper interval of the formation, from 785 m onwards, there is a 
sudden enrichment of marine microplankton, phenomenon observable thro
ughout the upper interval and suggesting that the lagoon was increasingly 
communicating with openwater environments.

H i d e g k ú t  F o r m a t i o n

The Hidegkút Formation in the bore profile spans the 706.0-593.0 m 
interval. The actual thickness is about 100 m. The formation can be divided 
into a lower silty-pelitic and an upper carbonate (dolomite-limestone) interval. 
Although slightly affected by tectonic crushing, the lower boundary is sharp. 
The upper boundary is less so. The topmost red dolomite bed is overlain by 
the grey limestone beds of the Csopak Marl Formation which, however, in 
the basal segment are slightly dolomitic.

In three horizons within the formation an alkaline mica-diabase rock 
was cut by the drill. (The analyses of volcanics and their evaluation are dealt 
with in a separate paper in the “ Appendix” .)

The Hidegkút Sandstone Member (706.0-631.0 m) consists: of alternating 
red siltstone and calcareous siltstone beds (Plate VII), locally with sandstone



139

lenses and/or quite thin sandstone layers. The siltstone beds may be interru
pted by light-grey limestone layers or lenses 5-10 cm thick.

The Hidegkút Dolomite Member (631.0-593.0 m) is constituted by alter
nating greenish-grey and light grey and, at the top, reddish dolomite, argil
laceous dolomite and limestone.

The mineralogical composition and the organic and anorganic microfac
ies analyses are given in Fig. 7-9.

Facies interpretation

In the light of the Foraminifera occurring in the basal beds and of the 
skeletal detritus of Echinoidea appearing higher up the section, the lower 
member of the formation is certainly marine, deposited in an environment 
of normal salinity (for the facies curve, see Fig. 8).

The undisturbed and thin bedding and the clay to silt grain size suggest 
a low-energy environment of deposition. The bulk of the sediment is terri
genous. Much of the interbedded carbonate is of bioclastic origin, having 
been produced mainly by an enrichment of skeletal elements of echinoderms. 
The predominantly red colour of the rock indicates that the inflow of terri
genous material was not reduced owing to the rapid sedimentation and the 
low amount of organic matter and that, consequently, the red colour of the 
terrigenous transported material has been preserved.

The grey, oöidal intraclastic limestone beds forming the lower part of 
the upper member (Hidegkút Dolomite Member) were formed in a more 
agitated, shallow-water environment that had usually a high hydrodynamic 
energy.

The thin-bedded, intraclastic and oöidal dolomites of low organic matter 
content with evaporate-dissolution pores and/or gypsum-anhydrite and other 
sulphate minerals of the upper member may have been deposited in the quite 
shallow and periodically agitated water: of a probably episodically supersa
turated and, from time to time desiccated lagoon. At the upper boundary 
of the formation, very probably, an emergence took place.

C s o p a k  M a r l  F o r m a t i o n

Composed of calcareous-marly rocks, the Csopak Marl Formation is sur
rounded by dolomites—the Aszófő Dolomite Formation at the top and the 
dolomite bed closing the Hidegkút Formation at the base (Fig. 7). Intersected 
over a length of 270 m in the interval of 593.0 and 323.0 m, the slightly folded 
sequence of varying dip has a virtual thickness of 245 m.

The lower formation boundary is sharp. The upper boundary is less 
distinct, inasmuch as the mineralogical composition in its vicinity and the 
microfacies are considered. A transitional interval about 10 m thick can be 
observed within which the silty—marly Csopak Marl Formation grades into 
the almost purely dolomitic Aszófő Dolomite Formation of monotonous micro
facies.

Like in the boreholes studied in other parts of the Mid-Mountains, the 
formation consists of three parts. The lower part (593.0-530.0 m) consists 
of dark greenish-grey marls and calcareous marls interrupted by 0.5-2 m
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thick light grey limestone (lumachelle, echinoderm-bearing calcareous sand
stone). At the base of the middle part (530.0-440.5 m), up to 498.0 m, there are 
greenish-grey, red-mottled marls with 1-20 mm thick limestone laminae and 
10-15 mm thick grey limestone lenses. They are overlain, between 498.0 and 
440.5 m, by more or less homogeneous red siltstones. In the upper part 
(440.5-323.0 m) there is a recurrence of the greenish-grey calcareous marl with 
limestone lenses (with red siltstone intercalations between 420.0 and 400.0 m), 
and the sequence ends with monotonous greenish-grey marls (369.5-323.0 m), 
and, finally, with calcareous marls.

The mineralogical composition and the organic and anorganic microfacies 
analyses are given in Figs. 10-12.

Facies interpretation

The sudden appearance of a different microfauna in the oöidal limestone 
of an upward-decreasing dolomite content after the sabkha-facies dolomite 
bed with which the Hidegkút Formation ends, the striking increase in the 
sporomorph content and, subsequently, the appearance of organic marine 
microplankton 14 m above the lower formation boundary suggest a lasting 
water cover of the sedimentary basin, i.e. its developing into a shallow-water 
lagoon with reductive conditions in the sediment (Fig. 11, facies curve). A 
farther increase in pelagicity is suggested upwards in the profile by the biogenic 
limestone intercalations becoming more and more rare, by an increase in the 
amount of the pelitic material and, furthermore, by the small size of land- 
derived vegetal detritus (less than 30 ixm), by the abundance of fern and moss 
spores of similarly small size, by the minor quantity of wind-transported 
bisaccate pollen grains and by the appearance of ammonites-process that can 
be restored in detail from the sequence of minor cycles that tend to get more 
and more disconnected up in the profile.

The red marl and claymarl observable in the middle interval of the forma
tion were deposited in quiet waters relatively deep. The high coalification rank 
of the sporomorphs and planktonic organisms enriched in the red interval 
(index of preservation between 3.5 and 4.0) suggest a non-oxidative sedimentary 
environment. The red colour is probably a relict feature of the fine land- 
derived elastics.

The upper interval of the formation may represent the mirror-image of 
the lower one with an inverse order of appearance of particular units. In the 
upper interval, the biogenic, plastoclastic carbonate rock types, indicative of 
shallow and agitated waters, are becoming again quite common and there is a 
continuous transition towards the facies of a lagoon on the way of getting 
restricted that appears at the upper formation boundary (Aszófő Dolomite 
Formation).

A s z ó f  ő D o l o m i t e  F o r m a t i o n

Between 47.0 and 323.0 m the drill intersected the Aszófő Dolomite 
Formation in a total length of 276 m. At the 25° dip measured, this corres
ponds to a virtual thickness of about 240 m. Since the formation showing 
uniform geological features throughout the western Transdanubian Mid- 
Mountains [Szentbékálla (Szbk) 1, Aszófő, Iszkasztgyörgy 3] is consistently
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about 300 m thick, the borehole may be supposed to have exposed the major 
part (about two-thirds) of the formation (Miocene beds rest un conformably 
above it).

The formation is made up almost completely of homogeneous, yellowish- 
brown dolomite (Pl. X II, 1). Greater variability, if any (marl and limestone 
intercalations), can be observed merely near the lower boundary, in the 
transitional interval (310.0-323.0 m).

Produced by tectonic deformation, the comminution of the dolomite is 
conspicuous over much of the exposed interval. Another typical feature, 
pulverulence accounting for about 30% of the whole thickness, may be attrib
uted to primary sedimentary characteristics.

The mineralogical composition and the results of organic and anorganic 
microfacies analyses are given in Figs. 13-15.

Facies interpretation

When fresh, the Aszófő Dolomite is grey, thinbedded, laminated, fairly 
pure dolomite, comparatively rich in disperse organic substances and contain
ing pores left over as a result of dissolution of anhydrite or possibly dotted 
with undissolved anhydrite nodules. The lithology is monotonous, no cyclic 
variation could be observed (for the relevant facies curve, see Fig. 14). The 
microfacies suggest a low-energy, hardly agitated depositional environment. 
The peloidal sediment and the thinly laminated structure are indicative of a 
quiet-water lagoon well protected from wave action.

Exhibiting features of transition out of the Csopak Marl Formation, the 
lower calcareous-pelitic beds of the formation seem to have been deposited, 
as suggested by the sporadically occurring marine foraminifers and the skeletal 
elements of echinoderms, in a basin of normal salinity that may have, at 
least periodically, communicated with the open sea. The overall poverty of 
the fossil assemblage and the increasingly more dolomitic features suggest 
formation on an oxygen-deficient basin bottom.

Constituting the bulk of the formation, the anhydritic dolomite may 
have been deposited in a relatively deep inner basin, a restricted, 'supersa
turated lagoon.


