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INTRODUCTION

In spite of the diverse, environmentally easy to evaluate and esthetically “nice and enjoyable” character of rocks
of the Pelsonian formations in the Balaton Highland,  there are only a few papers  published on the microfacies char-
acteristics of the area. Following the appearance of the classical stratigraphical-palaeontological “Balaton mono-
graph” by L. LÓCZY (1913, 1916) and after the long period of time of about half a century without published scien-
tific results, the first paper dealing with microfacies aspects, came out as late as in 1980 (SZABÓ et al. 1980). 
In the eighties, as a
result of geological 
mapping and “National
Geological Key Section
Programme” performed
by the Geological Insti-
tute of Hungary, a very
significant amount of
core/surface samples
were collected and in-
vestigated from various
points of view. One of
them included thin-
section microfacies ana-
lyses. In spite of the
thorough, labour-con-
suming thin-section stu-
dies, based on the inves-
tigation of several hun-
dreds or perhaps one
thousand slides, results
of the microfacies ana-
lyses, apart from a few
ones (ORAVECZ-SCHEFFER 1980, 1987), went unpublished to the archives. The project “Middle Triassic basin evolu-
tion of the Balaton Highland (Hungary), based on sedimentological and palaeoecological studies” sponsored by the
National Scientific Research Fund (OTKA) and led by A. Vörös yielded two papers including parts on microfacies
characteristics (BUDAI et al. 1993, VÖRÖS et al. 1997). 

In the present work microfacies characteristics of the formations of the Pelsonian substage on the Balaton Highland
will be summarised and documented by photomicrographs taken on thin sections from the following surface/borehole
sections: Köveskál (Horog-hegy), Szentantalfa–1, Dörgicse–1, Aszófõ (Farkó-kõ) I and II, Felsõörs (Forrás-hegy =
Malom-völgy) and Szentkirályszabadja, (“military airport”) (Figure M-1). Lithostratigraphic subdivision of these sec-
tions are shown in Figure G-2 in the chapter “Geological setting” and in Figures S-3, S-5, S-9, S-11 and S-12 in the chap-
ter “Stratigraphy” of this volume. Major lithostratigraphic units (formations) provide the framework for the description
of microfacies characteristics.
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Figure M-1. Situation map showing the most important localities of the Balaton Highland providing
Pelsonian microfacies samples. The distribution of Pelsonian formations is shown dark shaded (barbed line

marks the Litér overthrust) 
1 — Köveskál, Horog-hegy; 2 — Szentantalfa Szaf–1 borehole; 3 — Dörgicse Drt–1 borehole; 4 — Aszófõ,

Farkó-kõ;  5 — Felsõörs, Forrás-hegy (Malom-völgy); 6 — Szentkirályszabadja, airport quarry



DESCRIPTION OF MICROFACIES

Tagyon Formation 

Rocks belonging to the Tagyon Formation, one of the most characteris-
tic Pelsonian lithostratigraphic units in the Balaton Highland, came from
boreholes Szentantalfa–1 and Dörgicse–1 and from several surface outcrops
from the quarry “military airport” at Szentkirályszabadja.

Stratotype of the Tagyon Formation is the Dörgicse–1 borehole section
(BUDAI et al. 1990, 1993). Microfacies types of the formation, on the basis
of thin-section studies of the stratotype section, are as follows:

— Microoncoidal grainstone/packstone (Plate M-I, 1). Abundant.
Microoncoids mainly of 0.1–1.0 mm grain size form the vast majority of
the components. In the bigger microoncoids dispersed dolomite rhom-
bohedra around 0.06 mm can often be seen. Other components are rep-
resented by benthonic foraminifers, mollusc (gastropod) shell-frag-
ments, dasycladaceans, echinoderms and ostracods. In general their
quantity is low, from among them foraminifers and dasycladaceans are
relatively frequent. The cement is almost exclusively sparry calcite,
developed as (1) centripetally oriented elongated crystals and (2)
inequigranular mosaic crystals. In a few samples some micritic matrix
can also be seen. Pores of various size and shape are filled with cement
of aforementioned types.

— Dasycladacean grainstone/packstone (Plate M–I, 2). Rare.
Dasycladacean skeletal elements are abundant, partly recrystallized but well
recognizable.

— Vadose carbonates – vadolite. Common. A characteristic feature of
this rock-type is the frequent normal or reverse graded bedding (Plate M–I,
3). The main components are vadoids (sensu PERYT 1983) of 2–15 mm in
size (Plate M-I, 3, 4). Normal or composite peloidal-micritic grains (Plate
M- I, 5), or infrequently bioclasts of algal or molluscan origin (Plate M-I,
5) function as a nucleus. This in turn is coated by a thin, more or less isopa-
chous, but occasionally non-isopachous cortex (Plate M-I, 5). Vadoids fre-
quently exhibit point contact or meniscus cement (Plate M-I, 5). The inter-
stices are partly filled by small microids (peloids), partly by calcite crystals
of centripetally oriented elongated appearance or of mosaic morphology. 

— Fenestral, peloidal stromatolite either with bioclastic-fenestral or
homogeneous micritic-peloidal development. Medium frequency. The bio-
clasts are rare; the fenestrae are medium or abundant. Bioclasts are repre-
sented by benthonic foraminifers and ostracods. Geopetal pore-fillings are
visible in some of the fenestrae (Plate M-I, 6).

— Calichified/brecciated microbial mats (medium) and vadose carbon-
ate crusts and calcretes (rare). Due to subaerial exposure the intertidal
microbial mat underwent “calichification” which resulted in “bleaching”,
micritization and partial recrystallization and brecciation. The vadose car-
bonate crusts are unbroken or brecciated (Plate M-II, 1). 

— Recrystallized carbonates. Common. The original texture has largely
or totally been obliterated. The majority of samples consists of inequigran-
ular, hypidiotopic/idiotopic sparite.

The distribution of microfacies types of Dörgicse–1 borehole is shown
in Table M-1.

The microfacies types may be grouped according to their depositional
and early diagenetic environments. The microoncoidal and the
Dasycladacean grainstone/packstone represent euphotic depositional envi-
ronment and marine phreatic early diagenetic conditions. The fenestral
microbial mat deposits were formed on the tidal flat. The calichified micro-
bial mats indicate subaerial exposure of the tidal flat and marine vadose
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 1 2 3 4 5 6 
75.8 m      + 
76.8 m +      
77.2 m +      
79.0 m      + 
79.2 m      + 
80.0 m     +  
81.5 m      + 
81.8 m     +  
82.2 m      + 
82.7 m      + 
83.4 m      + 
84.9 m      + 
88.2 m    +   
89.2 m    +  + 
93.9 m  +     
97.5 m   +   + 

100.0 m +      
102.4 m    + +  
103.8 m    +   
105.0 m   + + +  
106.6 m    +   
106.8 m      + 

 108.8 m      + 
110.8 m +      
112.7 m +      
114.7 m   +    
115.1 m   +    
115.4 m +   +   
116.8 m +   +   
118.3 m    +   
119.4 m    +   
120.5 m    +   
121.4 m    +   
122.4 m    +   
123.0 m    +   
123.3 m    +   
124.4 m    + +  
124.5 m    +   
125.0 m     +  
125.5 m +      
126.3 m    +  + 
127.0 m +   +   
128.1 m +      
129.3 m +      
130.2 m +      
131.5 m    +   
134.0 m +      
134.6 m     +  
135.8 m      + 
137.1 m +      
138.4 m    +   
138.6 m +      
139.7 m     +  
141.2 m +      

Table M-1. Distribution of microfacies types in 
Dörgicse–1 borehole

1. microoncoidal GRST/PCKST
2. Dasycladacean GRST/PCKST
3. Fenestral peloidal stromatolite deposits
4. Calichified brecciated microbial mats
5. Vadolite-vadose carbonates
6. Recrystallized carbonates



diagenetic circumstances, whereas the
vadose carbonates (vadolites) can be con-
nected to meteoric vadose environment.
The main facies types frequently fluctuated
in the succession of the Tagyon Formation
exposed in the Dörgicse (Drt–1) borehole as
it is shown in Figure M-2. 

The predominant part of samples from
Szentantalfa–1 borehole proved to be
microoncoidal grainstones/packstones
(Plate M-II, 2), analogous with the microfa-
cies type 1 in Dörgicse–1 borehole, whereas
a little part of them exhibits recrystallized,
obliterated texture, corresponding to micro-
facies type 6 in borehole Dörgicse–1.

Surface samples from the abandoned
quarry at the military airport at Szent-
királyszabadja provided a spectacular
Pelsonian microfacies in the Balaton
Highland. The majority of the studied sam-
ples are micro/pisooncoidal – peloidal grain-
stones and may contain various bioclasts and
vadoids/vadose carbonate crusts of various
frequency (Plate M-II, 3). Bioclasts include
skeletal elements of undetermined calcified
cyanobacteria (Plate M-II, 4, 5), dasy-
cladaceans (Plate M-II, 6), unbroken gas-
tropods (Plate M-II, 7), other molluscs includ-
ing rare cephalopods (Plate M-III, 1), ben-
thonic foraminifers, echinoderms and ostra-
cods. From among them the first four is rela-
tively frequent. Vadoids are generally of
pisoid size and are quite numerous in some of
the samples (Plate M-III, 2–5). Other, less
common microfacies types include dasy-
cladacean grainstones (Plate M-III, 6), fenes-
tral microoncoidal grainstones (Plate M-IV,
1). Recrystallized, obliterated textures and
rare, stromatolite/microbialite-like textures
also occur scarcely (Plate M-IV, 2).

The above microfacies features essential-
ly support the facies interpretation of the
Tagyon Formation given by BUDAI (1993)
and HAAS (1998): the formation is represent-
ed by shallow marine, cyclic, peritidal-subti-
dal carbonate platform sediments deposited
in normal marine, inner platform environment. Nevertheless, microfacies types 3–5 in the Dörgicse (Drt–1) borehole
section and the frequency of vadolites/vadose carbonate crusts in the quarry section at Szentkirályszabadja clearly indi-
cate that vadose conditions must have been more widespread than it was previously assumed (BUDAI et al. 1993, VÖRÖS

et al. 1997) and this must be reflected in the facies/environmental interpretation in a more pronounced way.

Felsõörs Formation

Surface sections exposing the Felsõörs Formation in the Balaton Highland are found at Felsõörs (Forrás-hegy),
Aszófõ (Farkó-kõ) I and II and Köveskál (Horog-hegy). The Felsõörs Formation is subdivided to the Forráshegy,
Horoghegy and Bocsár Members (BUDAI 1993) which exhibit different microfacies types. 

The microfacies of the Forráshegy Member (beds 44–67) at Felsõörs, Forrás-hegy is spiculitic micrite,
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Figure M-2. Vertical change of early diagenetic environments (as deduced from the
evaluation of microfacies types) in the Tagyon Formation exposed in the lower part

of Dörgicse (Drt–1) borehole (stratigraphic column after BUDAI et al. 1990)
Legend: 1 — platform dolomite; 2 — subtidal limestone (akin to Lofer cycle C member);
3 — peritidal limestone (akin to Lofer cycle B member); 4 — limestone and tuffaceous
limestone of basin facies; 5 — oncoids; 6 — desiccation cracks; 7 — gastropods; 
8 — foraminifers; 9 — dasycladaceans; 10 — ammonoids; 11 — crinoid fragments;

12 — brachiopods; B. = Bithynian



wackestone/packstone (standard microfacies: SMF–1, sensu FLÜGEL 1972, 1978) (Plate M-IV, 3). The main rock-form-
ing components are sponge spicules dominating over a few other biogenic grains such as fragments of echinoderms, mol-
luscs and brachiopods, as well as ostracods and benthonic foraminifers. The micrite matrix has been recrystallized to
microsparite or finely crystalline sparite. 

Filamentous micrite (SMF–3) appears as frequent microfacies type in the upper part of the section (beds 67–81),
though an early occurrence in bed 46 was also recorded. 

Bioclastic (crinoid–brachiopod–mollusc) micrite mainly of packstone, rarely wackestone texture (SMF–5) (Plate M-
IV, 4, 5) represents the Horoghegy Member (beds 68–81) in the Felsõörs, Forrás-hegy section. The coarse to very coarse-
grained skeletal elements of echinoderms (mostly crinoidal particles) (Plate M-IV, 6, 7), brachiopods (Plate M-IV, 8;
Plate M-V, 1) and molluscs (gastropods) (Plate M-V, 2) are the main rock-forming components. Molluscan bioclasts
have completely been recrystallized. Ostracods and benthonic foraminifers are much less in number. The micrite matrix
has been slightly recrystallized.

The distribution of the three above mentioned standard microfacies types in the Felsõörs section is shown in Figure M-3.
The microfacies types of Aszófõ (Farkó-kõ) sections (Figure S-5) can be categorized into three main groups. 
Group 1: microfacies types of basinal facies:
Filamentous bivalve micrite, wackestone (SMF–3) (Plate M-V, 4). Common. Filaments (thin planktonic bivalve

shells) are abundant. Other bioclasts are represented by a few echinodermal and cephalopodal skeletal elements. In the
majority of samples the micrite matrix has partly been recrystallized. 

Spiculitic micrite, predominantly wackestone, rarely mudstone (SMF–1) (Plate M-V, 3). Abundant. Sponge spicules
are the predominant biogenic grains. A few echinoderm and cephalopod skeletal elements may occur. The micrite matrix
has partly been recrystallized. 

Filamentous-spiculitic or spiculitic-filamentous micrite, mainly wackestone, rarely mudstone (SMF–3 or SMF–1)
(Plate M-V, 5). Medium. It is the combination of the two aforementioned
rock types. The micrite matrix has partly been recrystallized. 

Spiculitic-foraminifer micrite, wackestone (SMF–1). Very rare. This
microfacies type, though represented by one sample only, is worth men-
tioning because of the frequent occurrence of benthonic foraminiferal
genus Ophthalmidium (?). 

Spiculitic micrite with other bioclasts, wackestone or mudstone (SMF–
1). Common. From among biogenic grains sponge spicules prevail, other
bioclasts are of echinodermal, molluscan and/or brachiopodal origin. Their
number is not very high but more than it is in the filamentous micrite and
spiculitic micrite microfacies types. Similarly to the above microfacies
types, the micrite matrix has partly been recrystallized. 

Bioclastic micrite mudstone or rarely wackestone (SMF–3). Common.
Bioclasts are made up mainly of echinoderm skeletal grains in a size of
some hundred microns, rarely mollusc and/or brachiopod shell fragments
and very rarely benthonic foraminifera. In the micrite matrix a lot of small
rhombohedral carbonate crystals can be seen. 

Slightly siliciclastic micrite, mudstone. Rare. Siliciclasts are represent-
ed by a few silt-sized quartz and muscovite grains. The micritic matrix has
largely been recrystallized to microsparite.

Group 2: microfacies types originally deposited on a shallow subma-
rine height or in/near platform margin environment, later redeposited in
deeper local basins:

Bioclastic-peloidal/oncoidal micrite/sparite, packstone or grainstone
(SMF–13) (Plate M-V, 6–8; Plate M-VI, 1–3). Medium frequency. The pre-
dominant part of the components are hardly identifiable, mainly fine-grained,
more or less recrystallized micritic peloids. Nevertheless, in a few cases
microbial coatings around nuclei of bioclast origin can be recognized indi-
cating that these grains are oncoids. Bioclasts are fairly common. They are
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Figure M-3. Distribution of standard microfacies types (SMF) in the Pelsonian part of 
the Felsõörs section 

SMF–1: spiculitic micrite, wackestone/packstone; SMF–3: filamentous micrite, wackestone;
SMF–5: Bioclastic (crinoid–brachiopod–mollusc) micrite, packstone/wackestone. In the
upper part of the section (beds 68–81) SMF–1 and SMF–3 (of deeper marine facies) serve as

matrix of SMF–5 (redeposited from shallower environments). For legend see Figure S-3
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represented by fragments of echinoderms, brachiopods and molluscs. Their size varies from a few millimetres to 1 or 2 cen-
timetres. The interstitial material consists of micrite and mosaic sparite, or a combination of them. The sediments represent-
ing this microfacies-type were produced in shallow submarine environment and subsequently redeposited in the basin.

“Mixture” of bioclastic-peloidal/oncoidal packstone/grainstone and echinoderm micrite mudstone or scarcely filamen-
tous micrite mudstone (SMF–13 + SMF–3) (Plate M-VI, 4, 5). Medium frequency. It was pointed out above that bioclastic
(echinoderm) micrite mudstones are of basinal facies, whereas bioclastic-peloidal/oncoidal packstones/grainstones were pro-
duced in a shallow environment. On the basis of co-occurrence of these microfacies types one can conclude that the shallow
water bioclastic-peloidal/oncoidal sediment mass or particles were carried down from their original depositional environment
to the deeper local basins, where they redeposited and “mixed” with the basinal “embedding” sediment types.

Group 3: microfacies types affected by obliterative diagenetic recrystallization:
Generally finely crystalline, equigranular or inequigranular carbonates, whose original depositional texture is oblit-

erated totally or nearly totally. Common. A few preserved echinoderm plates represent original components. 
The microfacies of rocks exposed by Köveskál (Horog-hegy) section is bioclastic packstone, representing SMF–5

(Plate M-VI, 6–8). Main rock-forming components are the skeletal detritus of echinoids, crinoids, molluscs (including
gastropods) and brachiopods. Subordinately a few ostracods and benthonic foraminifers and very rarely holothurian scle-
rites, phosphatic grains and Globochaete (?) also occur. Both thin and thick mollusc shells can be seen. Their original
shell microstructure has completely been recrystallized, whereas brachiopod skeletal grains preserved their microstruc-
ture. The grain size of the majority of bioclasts is between 0.5 and 2 mm. No siliciclasts are present. The original micrit-
ic matrix has been recrystallized to microsparite or finely crystalline sparite.

Microfacies characteristics of rocks of Felsõörs Formation indicate various depositional environments. Rocks
exhibiting SMF–1 and SMF–3 were deposited in a deep open basin (sensu WILSON 1975), in accordance with BUDAI

(1993) and HAAS (1998), whereas rocks of SMF–5 deposited on slopes. One can conclude shallow water platform mar-
gin sedimentation from bioclastic-peloidal/oncoidal rocks displaying SMF–13. Masses or particles of this platform-
derived material must have carried down at times to the deeper local basins (VÖRÖS et al. 1997) where they mixed with
the basinal embedding sediments and formed the special “mixture” of SMF–13 and SMF–3.

REFERENCES

BUDAI T. 1993: Tagyoni Mészkõ Formáció. Felsõörsi Mészkõ Formáció. [Tagyon Limestone Formation. Felsõörs Limestone
Formation.] — In: HAAS J. (ed.): Magyarország litosztratigráfiai alapegységei. Triász [Lithostratigraphical units of Hungary.
Triassic]. Magyar Állami Földtani Intézet [Hungarian Geological Institute], Budapest, pp. 43–48.

BUDAI T., DOSZTÁLY L., ORAVECZ-SCHEFFER A. & IVANCSICS J. 1990: Összefoglaló jelentés a Dörgicse Drt–1. sz. fúrás vizsgálatáról
[Comprehensive report on the Dörgicse Drt–1. borehole]. — Manuscript, Hungarian Geological Survey Documentum Center,
52 p.

BUDAI, T., LELKES, GY. & PIROS, O. 1993: Evolution of Middle Triassic shallow marine carbonates in the Balaton Highland (Hungary).
— Acta Geologica Hungarica 36 (1), pp. 145–165.

FLÜGEL, E. 1972: Mikrofazielle Untersuchungen in der Alpinen Trias. Methoden und Probleme. — Mitt. Ges. Geol. Bergbaustud., 21,
pp. 6–64.

FLÜGEL, E. 1978: Mikrofazielle Untersuchungsmethoden von Kalken. — Springer, 345 p.
HAAS J. 1998: A Dunántúli-középhegység triász képzõdményeinek rétegtana. [Triassic stratigraphy of the Transdanubian Range.] —

In: BÉRCZI I. & JÁMBOR Á. (eds): Magyarország geológiai képzõdményeinek rétegtana. [Stratigraphy of the geological formations
of Hungary.] MOL Rt. & MÁFI, Budapest, pp. 225–244.

LÓCZY L. 1913: A Balaton környékének geológiai képzõdményei és ezeknek vidékek szerinti telepedése. — In: A Balaton tudományos
tanulmányozásának eredményei 1 (1), pp. 1–617. (Hungarian edition.)

LÓCZY, L. 1916: Die geologische Formationen der Balatongegend und ihre regionale Tektonik. — In: Resultate der wissenschaftlichen
Erforschung des Balatonsees 1 (1), pp. 1–716. (German edition.)

ORAVECZNÉ SCHEFFER A. 1980: Középsõtriász mikrobiofáciesek a Szentantalfa–1. sz. fúrás rétegsorában. (Middle Triassic microbio-
facies in the lithological log of borehole Szentantalfa–1.) — A Magyar Állami Földtani Intézet Évi Jelentése az 1978. évrõl
(Annual Report of the Hungarian Geological Institute of 1978), pp. 205-231.

ORAVECZ-SCHEFFER, A. 1987: Triassic foraminifers of the Transdanubian Central Range. — Geologica Hungarica series
Palaeontologica 50, pp. 1–331.

PERYT, T. M. 1983: Classification of coated grains. — In: PERYT, T. M (ed.): Coated Grains. Springer, Berlin, Heidelberg, New York,
Tokyo, pp. 3–6.

SZABÓ, I., KOVÁCS, S., LELKES, GY. & ORAVECZ-SCHEFFER, A. 1980: Stratigraphic investigation of a Pelsonian-Fassanian section at
Felsõörs (Balaton Highland, Hungary). — Rivista Italiana di Paleontologia e Stratigrafia 85 (3-4), pp. 789–806.

VÖRÖS A., BUDAI T., LELKES GY., MONOSTORI M. & PÁLFY J. 1997: A Balaton-felvidéki középsõ-triász medencefejlõdés rekonstruk-
ciója üledékföldtani és paleoökológiai vizsgálatok alapján. [Middle Triassic basin evolution of the Balaton Highland (Hungary)
based on sedimentological and paleoecological studies.] — Földtani Közlöny 127 (1–2), pp. 145–177.

WILSON, J. L. 1975: Carbonate Facies in Geologic History. — Springer Verlag, New York, Heidelberg, Berlin, 471 p.



184 GYÖRGY LELKES & ATTILA VÖRÖS

Plate M-I.
Photomicrographs illustrating microfacies types of the Tagyon Formation in the stratotype borehole Dörgicse Drt–1.

Thin sections, plane polarized light.

1. Microoncoidal grainstone with a few benthonic foraminifers (arrows). Microoncoids are of various size. Small dolomite rhombo-
hedra are common in the larger oncoids. Dörgicse Drt–1 borehole, 100.0 m

2. Dasycladacean grainstone/packstone. Abundant dasycladacean skeletal elements, partly recrystallized but well recognizable. The
interstitial material is either micritic matrix or sparry calcite cement. Dörgicse Drt–1 borehole, 93.9 m

3. Vadolite. Vadoids are the main rock-forming components. Note characteristic graded bedding. Dörgicse Drt–1 borehole, 105.0 m,
sample 11014.

4. Vadolite made up of vadoids of strikingly different grain size. Dörgicse Drt–1 borehole, 125.0 m, sample 11012.
5. Photomicrograph showing microfabric of vadoids. The nucleus of a vadoid can either be a normal or composite peloidal-micritic

grain or, infrequently, a bioclast of algal origin (upper right margin of the picture). Note the more or less isopachous, but occasion-
ally non-isopachous cortex that is thin compared to the size of the nucleus and the point contacts between the vadoids. Dörgicse
Drt–1 borehole, 124.4 m, sample 11016.

6. Fenestral, peloidal microbial deposit with geopetal pore fillings in some of the fenestrae. Dörgicse Drt–1 borehole,105.0 m
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Plate M-II.
Photomicrographs illustrating microfacies types of the Tagyon Formation from cores Dörgicse 

Drt–1 (1) and Szentantalfa Szaf–1 (2) and from the quarry at the military airport at Szentkirályszabadja (3–7). 
Thin sections, plane polarized light.

1. Brecciated calcrete (vadose carbonate crust). Dörgicse Drt–1 borehole, 88.2 m.
2. Micro/pisooncoidal grainstone. The majority of grains in this picture actually are pisooncoids. Szentantalfa Szaf–1 borehole, 88.2 m
3. Peloidal grainstone containing numerous vadose carbonate crusts, vadoids (bigger dark grains), a few molluscan shell fragments

and two unbroken gastropods (arrows). Szentkirályszabadja, military airport, sample 40300.
4–5. Undetermined calcified cyanobacterial structure, a relatively frequent component of the Tagyon Formation at

Szentkirályszabadja. Military airport, samples 1009 and 1008, respectively.
6. Dasycladacean skeletal elements contribute significantly to the construction of the Tagyon Formation at Szentkirályszabadja.

Military airport, sample 1017.
7. Unbroken gastropods and mollusc shell fragments. Szentkirályszabadja, military airport, sample 40300.
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Plate M-III.
Photomicrographs illustrating microfacies types of the Tagyon Formation from the military airport at

Szentkirályszabadja. Thin sections, plane polarized light.

1. Detail of an unbroken ammonoid shell, a rare representative of cephalopods, in a molluscan oncosparite intercalation between
two calcrete horizons. Note the microbial coating on the ammonoid shell. Szentkirályszabadja, military airport, sample 1002.

2–5. Vadoids showing various microfabrics. 
2. Numerous vadoids of pisoid size in a fine grained sediment consisting of peloids, microoncoids and a few biogenic grains
such as mollusc shell fragments, gastropods and echinoderms. Szentkirályszabadja, military airport, sample 1008; 
3. Distorted vadoids with fine grained peloids and bioclasts (mollusc and dasycladacean skeletal fragments, gastropods and ben-
thonic foraminifers) between them. Distortion of some of the vadoids might be caused by desiccation contraction.
Szentkirályszabadja, military airport, sample 1007; 
4. Vadoid (in the middle of the picture) displaying regular concentric lamination in a fine grained peloidal/microoncoidal sedi-
ment. Szentkirályszabadja, military airport, sample 21098; 
5. Typical point contact between two grains exhibiting strikingly different microfabrics. Szentkirályszabadja, military airport,
sample 21125.

6. Dasycladacean grainstone. A few of the abundant dasycladacean skeletal elements are distinctly visible whereas the majority of
them has been recrystallized and display either faint ghosts or more frequently, grey spots. Dark, irregular spots are actually
pores filled with reddish ferruginous microsparite and/or very finely crystalline sparite. In the lower middle part of the picture
one gastropod can also be seen. Szentkirályszabadja, military airport, sample 40295. 
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Plate M-IV.
Photomicrographs illustrating microfacies types of the Tagyon Formation from Szentkirályszabadja and that of the

Felsõörs Formation from Felsõörs, Forrás-hegy (= Malom-völgy). Thin sections, plane polarized light.

1. Fenestral microoncoidal grainstone with some vadose carbonate crusts and vadoids of microid/pisoid size. Szentkirályszabadja,
military airport, sample 1012.

2. Microbial(?) stromatolite. In the lowermost part of the picture details of two iron-stained unidentified hemispheroids with pseudo-
fibrous microfabric are visible, whereas the encrusting lighter carbonate crusts exhibit a festoon-like microfabric. The scattered tiny
black spots above the hemispheroids are peloids and encrusting foraminifers. The irregular dark lenses among the light carbonate
crusts consist of fine peloids. Szentkirályszabadja, military airport, sample 21097.

3. Spiculitic-bioclastic wackestone/packstone, SMF–1. Sponge spicules dominate over the fine detritus of echinoderms, molluscs and
brachiopods. Note the silicification of the micritic matrix. Felsõörs, Bed 58, Forráshegy Member.

4. Echinoderm-mollusc-brachiopod packstone, SMF–5. Predominantly coarser bioclasts and a few microoncoids occur in micritic
matrix. Felsõörs, Bed 76, Horoghegy Member.

5. Mollusc–brachiopod–echinoderm packstone, SMF–5. Note the relatively frequent unbroken gastropods and significant difference
in the grain-size of the components. Felsõörs, Bed 76, Horoghegy Member.

6. Bioclastic (crinoid) packstone, SMF–5. Apart from the big half ossicle and the smaller crinoid particles the picture shows a com-
pletely recrystallized mollusc shell fragment in the middle of its left side. Felsõörs, Bed 69, Horoghegy Member.

7. Chalcedonic quartz replacement of some one third of the volume of a big crinoid plate, SMF–5. Felsõörs, Bed 73, Horoghegy
Member.

8. Bioclastic (mollusc–crinoid–brachiopod) wackestone (SMF–5) with fragments of thin-shelled molluscs, a few crinoid skeletal ele-
ments and an oblique longitudinal section of a brachiopod (Tetractinella ?) shell showing foliated microstructure. Felsõörs, Bed 81,
Horoghegy Member.
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Plate M-V.
Photomicrographs illustrating microfacies types of Felsõörs Formation from Felsõörs, Forrás-hegy and Aszófõ, 

Farkó-kõ. Thin sections, plane polarized light.

1. Bioclastic wackestone/packstone (SMF–5) with transverse section of an unbroken rhynchonellid brachiopod, a few echinoderm
plates (lower right corner of the picture) and numerous thin mollusc shell fragments. Micritic material, mosaic sparite and silica fill
the inner part of the brachiopod. Felsõörs, Bed 73, Horoghegy Member. 

2. Bioclastic packstone, SMF–5. Bioclasts consist of numerous recrystallized mollusc shell fragments, less smaller echinoderm plates
and a tooth. Micritic interstitial material. Felsõörs, Bed 69, Horoghegy Member.

3. Spiculitic micrite, wackestone, SMF–1. Sponge spicules of medium frequency. The original micritic matrix has been recrystallized
to microsparite. Aszófõ I, Bed 7, Bocsár Member.

4. Filamentous bivalve micrite, wackestone, SMF–3. Fragments of thin-shelled bivalves (“filaments”) are abundant in the micritic
matrix that has been recrystallized to microsparite. Aszófõ II, Bed 6, Bocsár Member.

5. Filament wackestone with sponge spicules (SMF–3/SMF-1). Aszófõ I, Bed 10, Bocsár Member, sample 34478.
6. Bioclastic-peloidal/microoncoidal grainstone (SMF–13) with echinoderm skeletal elements, mollusc shell fragments and one ben-

thonic foraminifer (arrow). Aszófõ II, Bed 23, Horoghegy Member.
7. Bioclastic-peloidal/microoncoidal grainstone, SMF–13. Bioclasts include big echinoderm (crinoid) plates and one fragment of a

brachiopod. Aszófõ II, Bed 16, Horoghegy Member.
8. Bioclastic-peloidal/microoncoidal packstone, SMF–13. Bioclasts are represented mainly by coarse crinoid ossicles and mollusc and

brachiopod skeletal elements. Aszófõ II, Bed 18, Horoghegy Member, sample 21117.
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Plate M-VI.
Photomicrographs illustrating microfacies types of Felsõörs Formation from Aszófõ, Farkó-kõ and Köveskál, Horog-

hegy. Thin sections, plane polarized light.

1. Bioclastic-peloidal/microoncoidal packstone, SMF–13. Note the big recrystallized bivalve shell, the scattered smaller echino-
derm skeletal elements and the calcareous alga in the upper right corner of the picture. Aszófõ II, Bed 18, Horoghegy Member,
sample 21117.

2. Bioclastic (mollusc–crinoid)–peloidal/microoncoidal grainstone(?) (SMF–13) with a few pisooncoids (upper right corner) and
one embryonic ammonoid shell (upper left corner). Aszófõ II, Bed 31.

3. Bioclastic–peloidal/microoncoidal packstone, SMF–13. Bioclasts consist of mollusc, brachiopod and echinoderm skeletal ele-
ments. Aszófõ II, Bed 17, Horoghegy Member.

4–5. “Mixture” of bioclastic–peloidal/oncoidal packstone/grainstone and echinoderm micrite mudstone or scarcely filamentous
micrite mudstone (SMF–13 + SMF–3). 
4. Detail of a microoncoidal grainstone lithoclast displaying SMF–13 (lower part of the picture) embedded in a very scarcely
filamentous and echinoderm micrite mudstone, SMF–3 (upper part of the picture). Aszófõ II,Bed 24, Horoghegy Member, sam-
ple 21118. 
5. Lower part of the picture shows detail of a microoncoidal–echinoderm–mollusc grainstone lithoclast representing SMF–13,
whereas in the upper part of the picture the embedding material (practically unfossiliferous micrite mudstone, SMF–3) can be
seen. Aszófõ II, Bed 23, Horoghegy Member.

6–8. Bioclastic packstone, SMF–5. The skeletal detritus of echinoids, crinoids, molluscs (including gastropods) and brachiopods are
the main rock-forming components. Thin and thick mollusc shells have been completely recrystallized. Köveskál, Horog-hegy,
Horoghegy Member, samples H–I/2, H–I/1 and H–IV, respectively.
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