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Introduction

In the West Carpathians, the Triassic is one of the thickest
and most frequent mesozoic formations. It is in all the principal
tectonic units of the Inner Carpathians, and in the Klippen Belt.
It is only missing in the Outer Carpathians, in the basement cf
the flysch; due to the continental ridge, the so-called “Vindelice-
Beskydy wall” (D. Andrusov 1965], or due to the transport
of the Lower and Middle Triassic during the Upper Triassic.
Then the submarine ridge emerged and formed a source of detrital
material of the Lunz beds and of the Carpathian Keuper (A. Bie-
Iy —]. Bystricky 1964).

Since the beginning of the geological investigations in Slo-
vakia, the stratigraphy of the Triassic sediments is based on
the correlation of lithostratigraphical units of -the West Car-
pathians with those of the Triassic in the East Alps. Lithostrati-
graphic units equivalents of which are in the East Alps, are
denominated by terms of the Alpine stratigraphical nomenclature
{for example: Gutenstein limestones, Wetterstein limestones, and
others). For lithostratigraphic units formerly regarded as Creta-
ceous, without their equivalents in the Cretaceous of the East
Alps, new terms were introduced (for example: the Cho¢ dolo-
mite, the Veternik limestone, the Rachsthurn limestone, and
others). The terms became unnecessary after the lithostrati-
graphic units mentioned proved to be Triassic sediments; the
terms were, however, used for quite a long time in literature.

At present these lithostratigraphic units are distinguished in
the Triassic:

The Lower Triassic

1. beds of the Seissian; 2. beds of the Campilian (Lower and
Upper); 3. basal quartzites (the equivalents of the Alpine Sem-
mering quartzite, D. Andrusov 1968).

The Middle Triassic:

4. the Gutenstein limestones and dolomites; 5. the Annaberg
limestones and dolomites; 7. the Steinalm limestones and do-
lomites; 8. the Schreyeralm limestones; 9. the Wetterstein
limestones; 10. the Wetterstein dolomites; 11. the Reifling lime-
stones.



The Upper Triassic:

12. the “Aon beds”; 13. the Lunz beds; 14. the Reingraben
shales; 15. the Raming limestones; 16. the Oponitz limestones
(the Cardita beds); 17. the Hauptdolomite; 18. the Carpathian
Keuper; 19. the Tisovec limestones; 20. the Furmanec limestones;
21. the Dachstein limestones; 22. the Hallstatt limestones; 23. the
Aflenz limestones; 24. the Zlambach beds; 25. the Rhaetic lime-
stones (non divided); 26. the Kdssen beds.

For some lithostratigraphic units no terms exist because of
difficulties with their correlation (for example limestones and
dolomites of the Middle Triassic in the High-Tatra zone].

The Triassic in the West Carpathians has been studied for more
than hundred years, its biostratigraphy has only 15 years’ tra-
dition. Its stratigraphy is based on paleontological studies of
Cephalopoda (V. Andrusovova), Lamellibranchiata (M. K o-
chanovad), Gastropoda (M. Kochanova), Brachiopoda (M.
Siblik, J. Michalik), Foraminifera (O. Jendrejdkova),
calcareous sponges (E. Jablonsk¢), conodonts (R. Mo ck],
Dasycladaceae (J. Bystrick y) and other problematica (M. M i-
§ik, K. Borza), and on data from earlier literature (only par-
tially revised so far).

This guide to excursion cannot comprise a detailed treating
of all the stratigraphical problems; we can only concentrate to
problems concerning individual profiles and facial areas de-
monstrated by the excursion route.

To enlighten the problems concerning the Triassic of the
West Carpathians, first the survey of its geologic structure (in
fact, in literature the Triassic is mostly treated according to in-
dividual tectonic units) and of its facial areas is presented.

In the excursion route we shall find the Triassic of:

1. The Gemeric: a) Slovak Karst (localities: Meliata —
“the Meliata series”=the? “Upper Permian”; Skalica — Gemer-
skd Hérka=Middle Triassic; Kedovo=Middle Triassic; Gombasek
— Middle Triassic; Zakdzané — Middle Triassic; Silicka Brezovd =
Middle — Upper Triassic; Drnava — Upper Triassic — Liassic).
b) The Stratenskd hornatina mountains (locality of Geravy —
Upper Triassic). ¢) The Murdnska ploSina plateau (the locality
of Velkad Lika — Lopu$nd = Middle and Upper Triassic; Rhaetic;
Liassic]).

2, The Hronic: a} The Nizke Tatry mountains: the Choc-
nappe {localites: Hybe = the Kossen beds, Svarin = Middle and
Upper Triassic; Liptovsky Hrddok = the Lunz beds; Turik = Mid-
dle and Upper Triassic; Liptovskd Osada = Upper Triassic
(Hauptdolomite]; Liptovskd Osada = Middle and Upper Triassic



— (the Raming limestones}. b) The Velkd Fatra mountains: the
Sturec nappe (localities: Maly Sturec=Middle Triassic).

3. The Fatric: a) The Velkd Fatra mountains: the KriZna
nappe (the locality Cremo3né — Upper Triassic). b) StrdZovska
hornatina mountains: KriZna nappe (localities: Valaskad Belda —
Upper Triassic, Spania Dolina = Upper Triassic — Carpathian
Keuper; Donovaly — Middle — Upper Triassic).

4. The Tatric: a) Nizke Tatry mountains: basal quartzites
of the Lower Triassic (the locality of Donovaly].

The division and terminology

The Triassic is divided in accordance with the international
stratigraphical scale, regarding the new results of biostrati-
graphical division — as far as permitted by correlation.

So far in the Lower Triassic the Scythian stage with the sub-
stages of the Seissian and the Campilian are distinguished. The
new division (into three stages: the Gandarian, Owenitan,
Spathian]) is still impossible because of insufficient knowledge
of fauna (particularly ammonites) of the Lower Triassic.

In the Middle Triassic the Anisian stage is divided into: a)
the Lower Anisian (formerly “Hydaspian’}; b) the Pelsonian;
c¢) Illyrian (sensu J. Pia 1930).

According to R. Asseretto (1969), the bottom border of the
Illyrian is indicated by the appearance of the genus Paraceratites
and so includes into the Illyrian also the zone with P. binodosus
formerly regarded as the Ammonite zone of the Pelsonian, and
the zone with Aplococeras avisianus. At present there is a ten-
dency to regard the zone with Aplococeras avisianus as the most
lower zone of the Ladinian (Fassanian) (H. Kozur 1972).

The Ladinian is divided into: a) Fassanian; b) Langobardian.

The Carnian in the Upper Triassic is divided into: a) Corde-
volian (the first appearances of g. Trachyceras); b] Julian, c)
Tuvalian;

and the Norian into: a) Lower Norian (formerly called “Lac.”,
now non-designated); b) Middle Norian (Alaunian); c) Upper
Norian (Sevatian).

The Rhaetic is non-divided.

Naturally, by refferring the Cordevolian to the Carnian, termi-
nological problems concerning lithostratigraphic units were
evoked. When the Cordevolian was regarded as the most upper
substage of the Ladinian, the Ladinian/Carnian boundary was
approximately identic with the contact of two facially different
lithostratigraphical units (the Upper Triassic commenced with the
“Aon beds” or the Lunz beds). When the Cordevolian is referred
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to the Lower Carnian, then the boundary of the Middle and
Upper Triassic is in a lithologically indivisible sequence, in the
so-called Wetterstein limestones (Fassanian to Cordevolian)
or in the Reifling limestones (Illyrian to Cordevolian) and in the
Ramsau dolomites. Consequently, the stratigraphical definition
of these lithostratigraphic units must be revised.

THE GEOLOGICAL STRUCTURE OF THE WEST CARPATHIANS

The West Carpathians consist of two fold systems: of the Outer
Carpathians (the flysch zone) in the North, and the Inner Car-
pathians (The Central Carpathians) in the South. Both-systems
differ in their lithostratigraphic contents and in the agée of their
origin. In the Outer Carpathians, the principal tectonic processes
producing the- flysch nappes, passed during the Miocene (the
Helvetian-Sa\ﬂian phase) and lasted to the Upper Tortonian.
Then the flysch nappes were thrust further nothwards over the
Miocene of thé foredeep (the Styrian phase). In the Inner Car-
pathians the principal alpinotypical orogenetic processes passed
after the Turonian and before the Senonian {the Mediterranean
phase). In the|interval between the Middle Turonian and Conia-
cian a complicated nappe structure was formed; the consequent
orogenetic processes (Laramide, Illyrian, Savian), were reflected
in faults and overthrusts.

On the contact between these tectonic zones is a narrow Klip-
pen belt,complicated and chaotic structure of which is due to
several alpine| folding phases. The Middle-Cretaceous folding
produced north-vergent nappes; the post-Paleogene (Helvetian -
Savian) damaged the formed system of nappes, and produced
south-vergent slices and folds. \

Since the Triassic is known only in the Klippen Belt and in the
Inner Carpathians, we shall only present the sketch of the geo-
logical structures of the two tectonic units.

The Klippen Belt

The Klippen Belt is about 550 km long, 2—5 km wide; the
maximum width is 20 km. It is designated according to its cha-
racteristic feature — viz. the morphology of its relief. Limestone
klippes project from the gently dissected relief composed of
marly and flyschoid sediments (“Klippen mantle”}. The lime-
stone klippes have different size and shape (several m to a few
km), composed of Jurassic and Lower-Cretaceous limestones and
Triassic dolomites. According to the relationship between the



limestone klippes and the “klippen mantle” several types of the
klippes are distinguished.

Most frequently the limestone klipper is separated from its
mantle tectonically (the “so-called Pieniny type”); in other types
the limestone klippes (Jurassic — Neocomian] are incorporated
in a continuous bed sequence, or the “klippen mantle” rests
transgressively on the limestone klippe. The block klippes (olisto-
lites) also appear.

According to the Jurassic and Lower-Cretaceous facies the
following principal facial zones were distinguished in the Klip-
pen belt: -

1. The zone with the Czorsztyn facies characterized by shal-
low-water sediments (crinoidal limestones in the Doggerian,
the RogoZnik breccia in the Tithonian and Lower Neocomian].
This is the most northern zone.

2. The zone with the Kysuca (“Pieniny”) facies with deepsea
sediments (spotty marls in the Liassic, radiolarites in the Dogger
and Malm]).

3. The zone with the Klape facies with crinoidal and nodular
limestones of the Upper Liassic and Middle Dogger without the
Liassic spotty marls and without radiolarites).

Among the zones mentioned are some intermediary sequences
of regional or local importance.

The distribution of the klippes of ithe three principal facial
zones represents them as facial areas of the three principal tec-
tonic units thrust northward over each other in the form of nap-
pes {the Czorsztyn Kysuca and the Klape nappes), during the
Upper Cretaceous.

In the V&h r. valley (PovaZie], along the southern border of
the Klippen Belt runs the Manin zone partially connected with
the Klippen Belt and partially with the most northern tectonic
unit of the Inner Carpathians — with the Tatric. In some places
the Manin zone is dissected as the Klippen Belt, in other parts
are only north-vergent recumbent folds (without any traces of
the post-Paleogene southern vergency). For this reason the Manin
zone is once regarded as Klippen belt (D. Andrusov 1968),
another time — as the marginal zone of the Inner Carpathians
(M. Mahel!l 1967, 1968). The tectonic position of this zone is
not the only cause of contradictory interpretation — such is also
its lithological - stratigraphical content. Once Liassic — Turonian
sediments are regarded as its lithological—stratigraphical filling
(D. Andrusov 1968), another time also the Triassic (the Car-
pathian. Keuper and Rhaetian) — the lower part of the Kysuca
nappe in the Klippen Belt (M. Mahel 1967, 1968).



For the paleogeography of the Triassic in the West Carpathians
particularly important is the so-called “Pieniny ridge” (D.
Andrusov 1938, 1968). It was between the Klape and Manin
sedimentation areas (D. Andrusov 1968) as a source of “exo-
tic material” (Crystalline, Carboniferous; Permian quartzose por-
phyries, Melaphyres, Triassic, Jurassic limestones of the so-called
“Upohlav conglomerates” of the Albian or Cenomanian age (K.
Borza 1972). “The Pieniny ridge” emerged and yielded material
for conglomerates of the Klape zone (in Pieniny also for those
or the Czorsztyn zone) in the Aptian to the Maastrichtian (K.
Borza 1972).

The Inner Carpathians

The pre-Senonian (Mediterranean) folding produced extensive
nappes thrust from the south to the north over a distance of
about 60—100 km.

The main pre-Senonian units:

The Tatric {formerly: Tatrides).

The Fatric (formerly: “the Lower Subtatricum”, “the Ultra-

tatrides”).

The Veporic (formerly: Veporides).

The Hronic (formerly: Middle Subtatricum, “the Ultravepori-

des”).

The Gemeric (formerly: Gemerides and “Upper Subtatricum”).

The Tatric

is the most northern sedimentation area of the Mesozoic of
the Inner Carpathians. It is the most lower tectonic unit emerg-
ing from below the higher nappes of the Fatric .in the form of
tectonic (windows) inliers, in individual mountain-ranges. The
Tatric comprises all crystalline cores of the “Core mountains”
and the respective Paleozoic and Mesozoic as their original sedi-
mentary mantle.

The crystalline cores consist mostly of granitoids, partially of
crystalline schists.

~The Paleozoic is locally represented by continental Carboni-
ferous and the Permian in the facies “verrucano”. The substan-
tial part of the sedimentary mantle is the Mesozoic (Lower
Triassic — Lower Turonian) with numerous hiatuses (especially
in the Rhaetian), a part of the Tatric (the High-Tatric zone)
emerged in the form a of horst in the Liassic. -
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In spite of considerable facial varieties of the Jurassic, the
tectonics of the Tatric is quite simple, only in some mountains
(the Vysoké Tatry, Nizke Tatry mountains) are recumbent folds
(with crystalline cores) or partial nappes issuing from the moun-
tains in which they exist.

The partial tectonic units:

a) the High-Tatric zone (only in the Vysoké Tatry mountains);

b) the Lubochiia zone (the Mald and Velkid Fatra mountains,

the Strd¥ovskd hornatina mountains);

c) the Dumbier zone (the Nfzke Tatry mountains, the Tribeé

~mountains).

These zones with different Jurassic are mostly tectonic units
superimposed on each other from the south to the north: the
Lubochiia zone over the High-Tatric, and the Dumbier zone over
the Lubochiia zone.

The Fatric

is an extensive tectonic unit superimposed from the Tatric.

The Fatric consists of the. crystalline, younger Paleozoic and
mostly of the Mesozoic. At present the crystalline is only near
Banska Bystrica (the Staré Hory mountains} and on the
northern margin of the Suchy mountains. The Permian is the
”verrucano” facies. The Mesozoic (Lower Triassic - Cenomanian)
is without stratigraphic hiatuses.

The partial units:

a) the Vysokd nappe — unextensive; only in Western Slovakia
(the Malé Karpaty mountains, the Suchy mountains) it is cha-
racterized by shallow-water Jurassic facies (the so-called “Vysoka
series” and “Bel4 serie”; M. Mahel 1967, 1968).

b) The KriZna nappe — the most extensive nappe in the Inner
Carpathians. Since the Vysokd nappe is spatially limited, the
KriZna nappe rests immediately on the Mesozoic of the Tatric.
Its structure is simple: only in some places it consists of several
partial nappes or digitations (Banskd Bystrica). It is a typical
shear nappe with the typical oblique truncation (“Troncature
basale’). For this reason in its frontal parts the Mesozoic se-
quence commences with the Middle Triassic, in the south by the
Lower Triassic, then with the Crystalline and the Permian.

Since the Fatric rests on the Tatric and crops out only to the
north of the tectonic “Certovice line”, the line is regarded as
a scar comprising the root parts of the Fatric. Along the line
the Veporic is superimposed on the Tatric.
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The Veporic

It is the principal tectonic unit formed of the crystalline and
of its original sedimentary mantle. The crystalline (crystalline
shales with granitoids) of the pre-Carboniferous age was aifected
by alpine diaphthoresis and dissected into 4 subzones (from N
to S: Lubietovd, Kraklov4, Krdlova hola and Kohit subzones].

The Permian is in the “verrucano” facles with gquartzose por-
phyries and the rorresponding vein type, especially in the Lubie-
tovd subzone. The Mesozoic of the Veporic is generally dynami-
cally metamorphosed; in both northern zones (Lubietovd and
Kraklova) it is resembling the Mesozoic of the KriZna nappe and
called the Velky Bok series.

Both southern zones (Krélova hola and Kohiit} have intensively
metamorphosed sedimentary mantle with incomplete bed se-
quence. It is the so-called “Foederata series” (“the Dob$ina
Mesozoic”, M. Mahel 1956, “The StruZenik series”, M. Mahel
1965, 1967).

The Hronic

(the Middle Subtatricum; the Cho¢ mappe s.l.). On the KriZna
nappe — in tectonic superposition — are masses or small klip-
pes of limestones and dolomites so far designated “the Choé
nappe”. In “the Cho¢ nappe” several bed sequences were di-
stinguished according to the facies of the Middle Triassic: “the
Biely Vah facies”, “the Cierny Vah facies”, “the StrdZev facies.
They were interpreted as facial areas of one principal sedimen-
tation area, digitations of “the Cho¢ nappe” (M. Mahel 1967),
or as partial tectonic units of “the Cho& nappe”. The partial units
of “the Cho¢ nappe” with the Triassic Biely Vah facies were
designated as “the Svarin partial nappe”, those with the Cierny
Vah facies — as “the partial nappe of Boca” and the “partial
nappe of MaluZind” (A. Biely 1967 in Andrusov D. 1967).
The so-called “StraZov facies” were considered typical of the
higher nappe called the StrdZov nappe (D. Andrusov, 1938,
A . Biely—]. Bystricky—0. Fusan 1968).

The new data on the facies and stratigraphy of the Triassic
in these tectonic units show that it is a group of nappes of a
principal tectonic unit called the Hronic.

Consequently, the Hronic is principal tectonic unit with the
crystalline about which no data are available so far. We only
know that it is separated from the nothern main tectonic unit
— the Veporic — by an extensive tectonic plane resembling the
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Certovica line. In the plane is a scar comprising the entire root
area with the crystalline. The tectonic plane is called the “Lu-
benik — Margecany line” and separates tectonically the Veporic
from the principal inner tectonic unit — from the Gemeric.

Its partial units are:

a) the Sturec nappe [the most lower one),

b]) the Choé¢ nappe s. s. (“the Svanm partial nappe”, “the Biely

Véah partial nappe”}.

The Hronic bed sequence commences with the Middle Carboni-
ferous without limestone layers, still with the bodies of basical
rocks. The Permian is in a particular bed sequence presented as
“the Melaphyre series”. The Triassic commences with basal
quartzites and terminates in the Rhaetian of varied facies.

Among younger Mesozoic beds are Lias — Dogger crinoidal
limestones, Dogger and Malm nodular limestones; shales Titho-
nian and Neocomian marly shales and limestones in the form of
small slices and shreds. Middle — and Upper — Triassic Lime-
stones and dolomites previal absolutely.

The Sturec nappe is a nappe in the Middle — and Upper —
Triassic dolomite facies. These are most frequent in and typical
of the Velka Fatra mountains (Velky and Maly Sturec, after
which the nappe is called).

The Choé& nappe is a nappe with the Reifling limestones in the
Middle Triassic and with the Lunz beds in the Upper Triassic
which are present in the mountain group of the Choé¢ (in the
Chocské pohorie mountains). Properly these are the so-called
“Biely Vah facies”,; present also on the northern slopes of the
Nizke Tatry mountains in the valley of the river Cierny Véah.

The Sturec and the Cho& nappes (s.s.) appear mostly as nappe
outliers situated side by side on a common basement, i.e. on the
Neocomian {or the Cenomanian) of the Krina nappe. In some
places the nappes appear in a distinct tectonic superposition
(the northern slopes of the Nizke Tatry mountains, the StraZov-
skd hornatina mountains): the Cho& nappe on the Sturec nappe.

The Gemeric

is the most inner principal tectonic unit of the Inner Car-
pathians. It is formed of the Paleozoic of the SpiSskogemerské
rudohorie mountains and of the Mesozoic of the Slovak Karst,
of the Stratenskd hornatina mountains and of the Galmus
mountains.

The Mesozoic rests paraautochthonously on the Paleozoic of
the SpiSsko-gemerské rudohorie mountains. The Mesozoic in the
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Scheme of prePaleogene tectonic units of West Carpathiansg

Fig. 1.
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distinct nappe position,
thrust over the more
northern tectonic units
(the Veporic or over
the nappes of the Hro-
nic), is defined as nap-
pe outliers of unknown
mutual relationship.
The nappe outliers are
therefore designated as
the Murari nappe with
the partial Vernéar nap-
pe (both resting on the
nappes of the Hronic
around Banska Bystri-
ca), and the StrdZov
nappe with the partial
nappes of Veternik and
Havranica in the Malé
Karpaty mountains,
with the Nedzov par-
tial nappe in the Ned-
zovské (Cachtické) po-
horie mountains; and
the partial nappe of
Tlsté in the Velka Fat-
ra mountains and the
Tematin partial nappe
in the PovaZsky Inovec
mountains.

The relationship be-
tween the Gemeric and
the external main tec-
tonic units (the Vepo-
ric and Hronic) was
explained above.



FACIAL AREAS OF THE TRIASSIC IN THE WEST CARPATHIANS

The facial areas of the Triassic were sketched by V. Uhlig
(1903, 1907). When defining the principal tectonic units (nap-
pes), V. Uhlig distinguished the High-Tatric, Sub-Tatric facial
areas, the facial area of “the Inner Belt” and that of the Hun-
garian Transdanubian Central mountains; and explained their
mutual relations based on the principle of the tectonic indepen-
dence of the main facial areas. The new. data on the strati-
graphy and facies of the Triassic (for example: the determination
of the Ladinian age of “the Cho¢ dolomites” regarded as Upper-
Cretaceous by V. Uhlig) completed or changed V. Uhlig's
scheme, still they did not deny the main principle of the idea
of the nappe structure: that each nappe is an original sedimen-
tation area of the nature of a longitudinal geosynclinal zone.
At present — in the same sense — the following facial areas
are distinguished in the Triassic: the Tatric, Fatric (= KriZna},
Veporic (StruZenik; M. Mahel, 1967, 1968, 1971), the Hronic
(= Cho¢) and the Gemeric.

In 1960 M. Ma h el tried without success to interpret the main
facial areas as autochthonous zones rimming the crystalline
cores of individual moutain ranges.

The definition of the principal facial areas of the Triassic
(i.e. of the main tectonic units: nappes, and autochthonous
units) is based_upon various geoclogical events and especially
upon the criterion of facies of the Upper Triassic (the facies
of the Carpathian Keuper in the Tatric and KriZna nappe facial
areas; the facies of Hauptdolomite and of the Lunz beds in the
Choc¢ facial area; and the facies of light-coloured massive li-
mestones in the Gemeric (facial area); their detailed classi-
fication is, however, still obscure. Unexplained is the relation-
ship between a partial facial area and a tectonic unit {the main
or the subsidiary); and it is not clear whether tectonic units
regarded as partial units are not tectonic units of the first
order {for example the case of the StrdZov nappe, of the partial
nappes of the Cho& nappe: the “Biely Vah” and “Cierny Véah
nappes’”’, and others). We do not know for sure in which case
there is a “Vielfaziesdecke” or a “Teilfaziesdecke” in the sence
of A. Tollmann (1966). With respect to the facies of the
Triassic and of the Lower Cretaceous, the KriZna nappe is a ty-
pical “Faziesdecke”, but regarding the facies of the Jurassic,
it is a “Vielfaziesdecke”. The Cho¢ nappe (sensu M. Mahe!l
1968} with both “partial nappes” is a “Vielfaziesdecke”, but its
partial nappes are “Faziesdecken”, etc.
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The correlation is considerably obscured by different, very
arbitrary usage of the term “series”. Once it is used in litho-
stratigraphical sence (as the largest lithostratigraphical unit ot
the regional scale corresponding to the English terms group or
formation), other time in facial or tectonical sence (M. Mahel,
1967, 1968]). In some cases “a series” means facial areas of the
Triassic (in the Cho¢ nappe: the Biely Vah, the Cierny Vah se-
ries; in the Gemerides: the Stratenskd, the Vernar, the Muraii
series, etc.); in other cases facial areas of the Jurassic are
meant (in the KriZna nappe: »the Zliechov series” = the Liassic
in the facies of spotty marls, “the Beld series” = the Liassic in
the facies of crinoidal limestones]. If these “series” are at the
same time regarded as tectonic units (M. Mahel, 1967, 1968],
then most complicated is tectonics of the Tatric where — on the
basis of the Triassic facies mainly of the Jurassic and Lower
Cretaceous — even more “series” were distinguished than crystal-
line cores.

Because of the above obscurities the definition of facial areas
of the Triassic is based solely on lithofacial and stratigraphical
criteria. '

The criterion of simultaneity being the category of division of
the international chronostratigraphical scale (= “Series” in En-
glish, “Serie” in French, in German; “otdel” in Russian; cf.
D. Andrusov—E. Scheibner 1964, p. 169) the following
facial areas may be distinguished:

The Lower Triassic

a) the facial area of quartzites, quartzose sandstones and
conglomerates; b) the facial area of variegated sandstones, clayey
and marly schists.

The first one occupies the entire region of the Tatric, of the
KriZna nappe, and in the Seissian it extends to the region of the
Cho¢ nappe; the second covers the entire region of the Gemerics
and in the Campilian extends to the Cho¢ nappe.

The Middle Triassic

a) the facial area of the Steinalm — Wetterstein limestones
and dolomites; b) the facial area of the Reifling limestones; c)
the facial area of the Annaberg limestones and Ramsaudolomites.

a) The facial area of the Steinalmm — Wetterstein limestones
and dolomites occupies the entire region of the Gemeric (the
Slovak Karst], the Muraii nappe (the Muraiiskd ploSina plateau,
the Stratenskd hornatina mountains, the Galmus mountains, the
so-called Vernar Belt in the Nizke Tatry mountains, the Drienok
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nappe in the Zvolenskd hornatina mountains), of the StrdZov
nappe (in the Velka Fatra, StraZovska hornatina, PovaZsky. Inovec,
Malé Karpaty and Nedzovské pohorie mountains]. By its litho-
logical and biofacial nature the facial area represents an exten-
sive “reef complex”, dissected irregularly to “reef cores” and
“lagoons”. In some places the Steinalm and Wetterstein lime-
stones are separated by a sequence of the Schreyeralm limestones
or of Reifling limestones. They — as “basin facies” — represent
sediments affected rather by volcanism in the Biikkk mountains
than by altered bathymetric conditions.

b) The facial area of the Reifling limestone covers properly
the region of the ChoC nappe in the so-called Biely Vih Facies.
Most typical of this area are the Reifling limestones. In their
basement are Ramsaudclomites of the Pelsonian, or Pelsonian-
Annaberg limestones.

This being the most southern part of the Cho¢ nappe, nearest
to the previous facial area of the Steinalm — Wetterstein lime-
stones, the Reifling limestones may be regarded as its basin
sediments.

The influence of the southern facial area is only in the Lower
Carnian (Cordevolian — Lower Julian) in the deposition of bio-
herms of the Raming limestones.

c) The facial area of the Annaberg limestones and Ramsau-
dolomites occupies the northern part of the Hronic (the so-called
Cierny Véah facies = the Sturec nappe), the entire region of the
KriZna nappe and a considerable part of the Tatric (with the
exception of “the High-tatric zone”).

The stratigraphy and facies of this -area are insufficiently
described so far.

Perhaps, the partial facial areas could be determined accord-
ing to the stratigraphical diapason of dark limestones {the Gu-
tenstein-Annaberg limestones, and the limestone layers in the
Ladinian dolomites). The relationship of this facial area to be
southern facial area of the Reifling limestones is unknown (the
partial “Cierny Vah nappe” is facially so different from “the
partial Biely Vah nappe” that it may perhaps be regarded as an
independent nappe, the more so that its spatial extension may
be traced along the whole West Carpathians).

The Upper Triassic

. The facial areas in the Upper Triassic are much more distinct
than those in the Middle Triassic. It is mostly -due to the facies
of the Carpathian Keuper in the sedimentation area of the
northern zones (the Tatric, the KriZzna nappe) and due to dolo-
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mites anl limestones present in the sedimentation area of the
southern zones (the Cho€ nappe, the Gemeric).

On the basis of the existing data the. following facial areas
may be distinguished in the Upper Triassic:

a) the facial area of the Dachstein limestones (Dachstein Kalk,
Dachstein-Riffkalk); b) the facial area of Hauptdolomite; c) the
facial area of the Carpathian Keuper.

a) The facial area of the Dachstein limestones is most southern
and occupies the entire region of the Gemeric. It is an extensive
reef complex of facies of the reef core (the Tisovec and Furma-
nec limestones) and of lagoons (the Dachstein limestones), rim-
med by the facies of the Hallstatt limestones (the Norian) and
of the Zlambach beds (the Norian — Rhaetic) on the south; and
by dark cherty limestones (equivalent to the Aflenz limestones)
— the basin sediments on the north. Northwards this facial area
links up with the facial area of Hauptdolomite (the Triassic of
Vernér).

b) The facial area of Hauptdolomite is very extensive. It covers
the northern part of the Gemeric, the entire region of the Stra-
Zov and Cho¢€ nappes (all its partial nappes) and extends to tle
KriZna nappe.

In the areas of the Reifling limestones, in the substratum of
Hauptdolomite are Lunz beds, which only in this place reach the
maximum thickness (aprox. 300 h), while in other regions (the
northern part of the Gemerides, the KriZna nappe, the Sturec
nappe) they are only some tens of metres thick which is hardly
enough for the differentiation of the Cordevolian dolomites
(Ramsaudolomites) from the Tuvalian dolomite (Hauptdolomite).

The stratigraphy of this facial area is only partially known,;
still the data on the area of the Nizke Tatry mountains (the
valley of the river Revica) and the Velkd Fatra mountains show
that in the Carnian (Tuvalian) Hauptdolomite is not only la-
goonar sediment of the reef complex of the facies area of the
Dachstein limestones, but a particular reef complex of facies
of the reef core and of lagoons.

c) The facial area the Carpathian Keuper is the most northern
known area of the Upper Triassic in the West Carpathians. [t
covers the region of the KriZna nappe, of the Tatric, the inner
parts of the Klippen Belt (D. Andrusov 1968) lastly referred
to the Manin unit (M. Mahel 1967, 1968). Differences in the
development of the Carpathian Keuper of the Tatric and of the
KriZna nappe are in more abundant conglomerates and coarse-
grained quartzose sandstones in the Tatric, and in more distinct
“Keuperdolomite” in the KriZna nappe. Differences in strati-
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graphical diapason (Carnian — Norian in the Tatric) Norian in
the KriZna nappe} are not paleontologically evidenced so far.
The stratigraphical — facial table for the .Triassic shows that
distribution of individual facial areas of the Middle and Upper
Triassic does not fully correspond to the course of the main
tectonic units. An exception is the facial area of the Reifling
limestones, related only to the so-called “Biely Vdh partial nap-
pe” (= Cho¢ nappe). The facial area of the Steinalm-Wetter-
stein limestones is a common substratum of the facial area of the
Dachstein limestones and of the predominant part of the facial
area of Hauptdolomite. Observed is also local extension of the
reef complex to the area of the basin sedimentation (the Raming
limestones in the facial area of the Reifling limestones). The
shifting and interpenetration of various.facial areas.in the Middle
and Upper Triassic cause different or contradictory tectonic in-
terpretation, especially of the partial units of the Cho¢ nappe
to which sometimes also the StrédZov nappe is referred (M. M a-
hel 1967, 1968).



The Slovak Karst

The Slovak Karst is the most southern range of the West Car-
pathians in the Slovak territory. The Mesozoic of the Slovak
Karst, mostly the Middle Triassic light-coloured massive lime-
stones (limestones of the Stelnalm and Wetterstein types) re-
present the surphicial and subsurphicial karst phenomena (the
caves Domica, Gombasek, RoZiava — Krasnohorskd Dlhd Lika,
etc.). At the first sight, the mountain range has the appearance
of a simple limestone table dissected by canyon-like valleys
into individual karst plateaus. Actually, it is a peneplanated
‘system of N-W striking folds. Frequently the limbs of folds are
broken or cut off younger overthrusts. In the cores of anti-
clines are Seissian beds, while in the cores of syncline remnants
of the Upper Triassic and Jurassic preserve (as late as the Dog-
ger or Malm}. On the present-day surface no beds younger than
Malm (Lower and Middle Cretaceous] are known. Most likely,
they were eroded and denuded off during the long continuous
emergency prior to the Senonian and during the earlier Tertiary
In the south, Aquitanian transgreded on the peneplanated Meso-
zoic Wetterstein limestone; on other regions the latter is over-
lain by a_gravel formation (Pannonian]), in the east by a “coal-
bearing] ies” with intercalations of fresh-watter limestones
{Pontian) or by Upper Cretaceous conglomerates with bauxite
lenses on their base. The conglomerates are referred to the
Senonian. The Paleozoic of the SpiSsko-gemerské rudohorie
mountains is overlain by the Mesozoic of the Slovak Karst. The
contact of the latter with the Paleozoic is tectonical, the north-
ward thrust in the form of an overthrust mass is, however, not
so conspicuous as In the Muranskéa ploSina (Plateau).

The thrust is only traceable in tectonic outliers (Radzim, Krés-
na Hoérka hill) and in tectonic reduction (boudinage) along the
northern periphery of the Mesozoic. Products of the tectonic
activity during the Cretaceous orogenetic phase (a system of
folds, the northward thrust) are considerably disguised by
younger N-striking longitudinal thrusts. Basing upon the thrusts,
some partial fold structures are distinguished (from the north
southwards: the Hadfava — Jasov, Silica — Turiia, PleSivec — Bre-
zova and the Kedovo fold structures). The age of these thrusts
is not definitely known so far; the overthrust of the Mesozoic
on the Pontian sediments indicated the Miocene orogenetic
phases. An extensive system of transverse faults is also a product
of several orogenetic phases.

The so-called Meliata formation (cf. the locality Meliata) is
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underground of the paleontologically proved beds of Seissian age.
The Meliata formation is represented by light-coloured massive
or thick-dedded, coarse-crystalline limestones, varied radio-
larites and a thick sequence of dark, red and green clayey
shales. In the shale sequence are large bodies of anhydrite and
gypsum. In the Meliata formation are also deposits of haematite,
strata of diabase and their tuffs. The age of the Meliata forma-
tion cannot be strictly defined. Its position below the beds of
Seissian age indicates Upper Permian. Most likely it is equi-
valent to the marine Upper Permian or to the most lower Seissian
in the Biikk Hills in Hungary, or to both.

The sequence of beds in the Mesozoic of the Slovak Karst is
as follows:

Lower Triassic

a) Varied sandstones and varied cleyey shales con-

taining Claraia clarai (Emmr.), Claraia aurita (Hau.) (Kobe-
liarovo, Hucin]).

b) Varied clayey and marly shales with sandstones and
micaceous limestone layers (containg Tirolites spinosus Mo js.,
Costatoria costata (Zenk.), Turba rectecostatus (Hauer) etc.
Locally (PleSivéckd planina) appear oolitic limestones, the so-
called “Gastropodenoolit” with lamellibranchiates and gastropods
{Lower Campilian]).

c)- Grey and green marly shales alternating with
bedded green and grey limestones, mostly with darkgrey to dark
limestones; fauna: Tirolites cassianus (Quenst.), Carniolites
carniolicus (Mo js.}, Dinarites evolutior Kittl,? Diaplococeras
circumplicatum (Mo js.), Costatoria costata (Zenk.] and other
typically Campilian {Upper Campilian) fossils.

The Campilian terminates with limestone breccia reflecting
partly the local emergency and partly their tectonic origin.

Middle Triassic

a]’Gutenstein limestones and dolomite. Dark,
bedded limestones, poor in fossils. So far only infrequent small
gastropods ( Natica sp.) and among foraminifers Pilammina densa
Pantic¢ (Borza 1970) are known. The limestones are overlain
by grey, dark-grey bedded dolomites of the same outlook as the
dolomite layers in the Gutenstein limestones. They are designated
as Gutenstein dolomites. They also comprise beds of red lime-
stones a'nd reddish dolomites.

Gutenstein limestones and Gutenstein dolomites are referred
to the Lower Anisian.
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b) Steinalm limestone. They are light, massive, orga-
nodetrial limestones with lenses of light or pinkish saccharoidal
dolomites. .

Two zones with Brachiopoda are in this bed sequence: the
Zone of Decurtella decurtata (loc. Stitnik, J. Bystricky 1964,
M. Siblik 1971; loc. Aggtelek — Z. Schréter 1935]) and
the Zone of Piarorhynchia trinonosi (loc. Brzotin; Zakazané. —
]. Bystricky 1964, M. Siblik 1971). When correlated with
the dasycladecean zones, both the above zones correspond to the
zone of Physoporella pauciforta. The most upper dasycladacean
zone of the Steinalm limestones — the zone of Diplopora annu-
lattissima — is equivalent to the zone with Ammonites in the
Upper part of the Schreyeralm limestones, in red nodular lime-
stones (ci. locality Ke&ovo). Stratigraphical range of the Stein-
alm limestones corresponds to the Pelsonian or Pelsonian ahd
Illyrian (sensu R. Assereto 1969}, in some places extending
into the Zones with Aplococeras avisianus.

A more detailed division of the zone of Physoporella paucifo-
rata cannot be done so far. Foraminifera from the Zone of Phy-
soporella pauciforata: Citaella dinarica (Koch. —Dev. et Pan-
tic}, Citaella cf. insolita (Ho.), Pilammina densa Panti¢c.

Lamellibranchiata (only small specimens embryonal tests):
Daonella pichleri Guemb., Valdidenella dieneri Alma, J. By s-
tricky 1964; loc. Gemer. Hérka).

Calcareous spongies (Sphinctozoa): Colospongia catenulata
Ott, Dictyocoelia manon (Muenster), Vesicocaulis alpinus
O tt. Bryozoa .are frequent, taxonomically non-classified.

The limestones with Diplopora annulatissima contain this
only species of Dasycladacea. Frequent are crinoid segments,
rare Ammonites, and common species of Foraminifera (cf. loc.
Keéovo).

c) Schreyeralm limestone. The sequence regarded
as equivalent to the East-Alpine Schreyeralm limestones consists
of two facies differing in colour or in facies. The two facies
are situated either near-by or above each other. At the bottom
are dark or black, bedded, nodular limestones with dark cherts,
or thick — bedded and organodetrital limestones. Higher up are
red or pink, bedded, nodular limestones with layers of red yel-
low cherts. In some profiles one of the facies is predominant.

¢1) Dark nodular limestones recall the Reifling limestones by
their facies. They contain mostly Conodonta (cf. loc. Gomba-
sek). In lenses of crinoidal limestones are Brachiopoda and
Foraminifera (Pilammina densa Pantié&; cf. loc. Gombasek].

Amon these in the PleSivecka planina (plateau) are Tetracti-
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nella trigonella (Schloth), Koeveskallina koeveskalyensis
(Stur), “Spiriferina” c¢f. pia Bittn., Decurtella vivida
(Bittm.), Decurtella(?) illyrica (Bittn.), Pexidella marmorea
(Bittn.).

c2) Dark grey, thick-bedded organodetrital limestones are
mostly on the PleSiveckd planina (plateau) (Berc.). From these
limestones originates fauna of Ammonites Ptychites acutus
Mojs. (J.Bystricky 1964) and Conedonts (R. Mo ck 1971)
indicating the Illyrian: Enantiognathus petraeviridis (Huck-
riede), E. ziegleri (Diebel), Gondolella excelsa (Mosher],
Hibardella lautissima (Huckriede), Hindeodella (Metaprio-
niodus) suevica (Tatge), Lonchodina hungarica Kozur —
Mostl, L. posterognathus (Mosher), Neoplectospathodus
muelleri Kozur —Mostl, Ozarkodina tortilis Tatge, Prio-
niodina (Cypridodella) muelleri (Tatge), P. (C.] venusta
{Huckriede).

c3) Red and pink nodular limestones contain Ammonites in
more localities (cf. Zakazané, Skalica; J. Bystricky 1964,
V. Andrusovovd 1967}, indicating the zone with Aplococe-
ras avisianus [Flexoptychites flexuosus M o js., Ptychites acutus
Mo js., Ptychites megalodiscus Beyrich, Discoptychites sp.,
Monophyllites sphaerophyllus H a u er, Pleuronautilus sp., Atrac-
tites sp., Orthoceras cf. campanile Mo js., Norites apioides
Arthj.

Conodonts from these limestones are from the PleSivecka pla-
nina (plateau} (loc. Berc), and Silickd planina (plateau) (cf.
Ioc. Gombasek). On the PleSivecka planina is the assemblage
Chirodella dinodoides (T at ge), Dichodella alternata Mosher,
Diplododella bidentata (T atge), Enantiognathus petraeviridis
(Huckriede), E. ziegleri (Diebel), Gladigondelella tethydis
(Huckriede), Gondolella excelsa (Mosher), G. momber-
gensis Tatge, G. navicula Huckriede, Hibbardella lautissi-
ma (Huckriede), Hindeodella {Metaprioniodus) pectiniformis
(Huckriede), Hindeodella { Metaprioniodus} spengleri {Hu c k-
riede), H (M.) suevica (Tatge), Lonchodina hungarica K o-
zur—Mostler, L. posterognathus (Mosher), Neohindeo-
della dropla (Spasov-—~Ganev), Neoplectospathodus . muel-
leri Kozur—Mostler, Ozarkadina tortilis Tatge, Prionio-
dina (Cypridodella) muelleri (Tatge), P. {C.) venusta (Hu c k-
riede]. (R. Mock 1971.}

Foraminifera are known only partially so far: the species Ci-
taella cf. insolita (Ho.) and Nodosaria armeniensis Efim. (cf.
loc. Gombasek).

The Schreyeralm limestones in the above sense, i. e. dark
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nodular limestones and red nodular limestones are referred to
Upper Illyrian here (cf. the stratigraphical table) and regarded
as equivalent to the zone with Diplopora annulatissima: The am-
monites found in these limestones allowed to refer them to the
zone with Aplococeras avisianus. More accurate age determina-
tion is not possible; since in their substratum is Piarorhynchia
trinodosi (Bittn.) typical of the Paraceratites trinodosus zone,
i. e. of the Illyrian.

Recently, in both sequences of the Schreyeralm limestones
conodonts were found facilitating age determination with respect
to the new conception of the zone with Paraceratites trinodosus
sensu Assereto 1971 and of a zone with Aplococeras avisia-
nus (R. Assereto 1969).

Both sequences of the Schreyeralm limestones belong to this
“excelsa assemblage zone” (H. Kozur—H. Mostler 1972),
in the sense of zonar division of the Middle Triassic into zones
of conodonts. Dark limestones in Berc (the Plegivecka planina)
and dark nodular limestones of the Gombasek winding paths
(the Silick& planina) with Gondolella excelsa belong to subzone
I referred to the Illyrian (the zone with Paraceratites trinodosus
sensu R. Assereto), while the overlylng red nodular limesto-
nes with Gondolella excelsa and Gladigondolella tethydis are
referred to “subzone II” comprising the zone with Aplococera
avisianus and the zone with Protrachyceras reitzi.

Dark limestones overlying the Schreyeralm limestones of Fas-
sanian age contain conodonts of the “subzone IL.”.

According to the sequence of beds in the profiles mentioned,
red nodular limestone, i.e. the lower sequence, should be ref-
fered to the zomne with Aplococeras avisianus, and dark, some-
times cherty overlying limestones — to the zone with Protrachy-
ceras reitzl.

Consequently, we may expect that two ammonite zones are in
the Schreyeralm limestones: the zone with Paraceratites trino-
dus in dark limestones (in Berc only indeterminable ammonites
were found so far), and the zone with Aplococeras avisianus in
red nodular limestones. The first one is generally considered an
Anisian zone, the second — the uppermost zone of the Illyrian
(R. Asssereto 1969, 1971) or the lowermost zone of the Ladi-
nian (H. Kozur— H. Mostler 1972).

The relationship of these zones to the dasycladacean zone is
not quite clear (E. Ott, 1972, regards the Avisianus zone as the
Uppermost Illyrian with Diplopora annulata).

Near Kecovo the zones with Diplopora annulatissima is between
the - Steinalm limestones with Physoporella pauciforata and the
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Wetterstein limestones Diplopora annulata. On the contact be-
tween the zone with Physoporella pauciforata and the zone with
Diplopora annulatissima are lenses or red limestones containing
conodonts of the “subzone I".

Since the zone with Diplopora annulatissima is situated higher
up, it corresponds to the lower part of the “subzone II" (the
Avisianus zone), and D. annulata zone begins in the upper part
of the “subzone II.” (the Reitzi zone).

The correlation shows that D. annulatissima zone is chrono-
logically equivalent to red nodular limestones of Berc and Gom-
basek winding paths. This is in accordance with the exact data
about the presence od D. annulatissima in red Schreyeralm lime-
stones in the Murédnska ploSina (plateau).

The problem of the Anisian — Ladinian boundary may be solved
by the examination of all the finds of Ammonites fauna and by
a complex evalution of other fossil groups. At present it does
not seem right to refer the Avisianus zone to the Ladinian (the
first appearances of Diplopora annulata. It is, however, necessary
to take in consideration that the sequence of the Schreyeralm
limestones is facially variable, and laterally interbedding dark,
red and light-coloured limestones in the sequence.

In Mokrd Liika (the Silickd planina), in the overlier of the
Steinalm limestones and in the substratum of the Fassanian
cherty limestones only dark nodular cherty limestones appear
as a lateral equivalent of both sequences of the Schreyeralm
limestones, and in other places (the plateau Koniart) they are
represented only by light-pink and red limestones. Lithological
criteria cannot be applied in this classification.

In the Ladinian are two different facies arranged either side
by side or above each other:

the facies of dark, bedded limestones with cherts, and the fa-
cies of lightcoloured massive organodetrital limestones — the
Wetterstein limestones.

d) The dark, bedded limestones overlie the
Schreyeralm limestones. In some regions they contain
dark-grey cherts and recall — to a certain extent — the Reifling
limestones (only they are not nodular). In their lower. part
are local layers of dark shales, of green quartzose argillites, and
thin layers of green tuffs and tuffites.

The dark cherty limestones did not yield any macrofossils.
Found were only conodonts (loc. Berc in the PleSiveckéa planina,
R. Mo ck 1971), viz. Gondolella excelsa (Mosher) and Gladi-
gondolella tethydis (Huckriede), Enantiognathus petraeviri-
dis (Huckriede), Hindeodella (Metaprioniodus) suevica
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(T atge), Prioniodina {Cypridodella) muelleri (Tatge), P. (C.)
venusta (Huckriede), — as assemblage of species known
from red nodular limestones (the Schreyeralm limestones) in
the substratum.

The dark, bedded limestones without cherts contain on their
base Daonella tyrolensis Mojs., D. indica Bittner (cf. loc.
Gem. Hoérka); in the place of the lateral transition into the
Wetterstein limestones they contain Teutoporella herculea
(Stopp.) Pia, and conodonts (cf. loc Gombasek) indicating
their commencement in the Fassanian.

The upper stratigraphical boundary may be determined accord-
ing to the presence of Teutloporella nodosa (Schafh.) on the
base of the overlying Wetterstein limestones (K. Balogh 1953).
In their overlier no Diplopora annulata was found.

e} The Wetterstein limestones. They are light-
coloured massive limestones recalling the Steinalmm limestones.
They comprise parts or layers of dark-grey to dark organo-
detrital limestones. According to fossils two main facies may be
distinguished in the limestones: the facies of Sphinctozoa and
that of Dasyclasaceae. In the latter are again two facies: the one
with Teutloporella herculea and another with Diplopora annu-
lata. All the facies mentioned are distinctly demarcated, with the
exception of the facies with Sphinctozoa in which sporadical
T, herculea occurs. The vertical stratigraphical range of the facies
with sphinctozoa and of that with T. herculea is between the
base of the Ladinian and extends to the Cordevolian, where ‘as
the facies with Diplopora annulata occupies only the lower part
of the Wetterstein limestones, mainly the Fassanian and perhaps
also Langobardian. In profiles both facies with Dasycladaceae
frequently appear in superposition. Down is the facies with
D. annulata, higher up — that with Teutloporella herculea.

The Wetterstein limestones are poor in macrofossils. Gastro-
poda, if any, are mostly indeterminable. We only know Trachy-
nerita quadrata Stop p. (ci. loc. Kefovo); among Lammellibran-
chiata Daonella lomelli Moijs. (cf. loc. Skalica and Kecovo)
appears. Microfossils are more frequent. The facies of Sphincto-
zoa: Colospongia catenulata O tt, Vesicocaulis alpinus O tt, Co-
lyphia submarginata M u e n s t., Dictyocoelia manon (Muenst.),
Cryptocoelia zitteli Steinm. Colospongia cif. dubia Laube,
Follicatena cautica Ott. Dasycladacea facilitate distinguishing
of several zones; as e. g. the zones with Diplopora annulata with
both varieties: v. annulata and v. dolomitica (Pia) Herak,
with Macroporella beneckei Salomon. Perhaps the zone with



Teutloporella aequalis (Guemb.) Pia and T. nodosa
{Schafh.) Pia is its lateral equivalent.

The uppermost part of the limestones with Teutloporella her-
culea extends to the zone with Poikiloporella duplicata (Pia)
0O tt, commencing in the Cordevolian.

Foraminifera of the Wetterstein limestones with Teutloporella
herculea (cf. Tab. Nr. 2.).

Tab. Nr. 2 — Foraminifera of the Wetterstein limestones
Species Locality
1 2 3 4

Agathammina austroalpina Kr.-Toll. et Toll. O o ©o
Ammobaculites radstadtensis Kr.-Toll. aff.
Ammobaculites sp. ?
Austrocolomia cordecolica Oberh. aff.
Ammodiscus sp. (@)
Glomospira sp. 1 O (6]
Glomospira gordialis (Jones et Parker) cf.
Glomospira vulgaris Ho aff.
Glomospira kuthani (Salaj) cf.
Glomospirella sp. O
Glomospirella friedli Kr.-Toll.
Glomospirella paralella Kr.-Toll. aff.
Glomospirella irregularis Moeller O
Diplotremina astrofimbriata Kr. -Toll. O aff.
Duostomina alta Kr.-Toll. aff.
Neoendothyra reicheli Reitl.
Endorhyra kucpperi Oberh. O
? Gurtulina sp.
Involutina sinuosa sinuosa (Weynsch.)
Involutina sinuosa pragsoides (Oberh.)
Involutina gaschei (Koehn-Zan. et Bron.)
Involutina gaschei praegaschei Koehn-Zan.
Involutina planidiscoides (Oberh.)
Involutina eomesozoica (Oberh.)
Involutina sp.
Trochammina alpina Kr.-Toll.
Trochammina almtalensis Koehn-Zan.
Opthalmidium exiguum Koehn-Zan.
Variostoma crassum Kr.-Toll.
Variostoma pralongense Kr.-Toll. O
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1. The Wetterstein limestones with T. herculea — the basal part (loc.
Zakazané)

2. The Wetterstein limestones with T. herculea — the uppermost part
(loc. Sil. Brezovd, the Plefivecka planina — Hol4 skala)

3. The Wetterstein limestones with 7. herculea and Poikiloporella
duplicata (loc. Vé&eldre, Spanie pole, Budikovany)
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4. The Wetterstein limestones with Poikiloporella duplicata (Ostré
vr§ky, PleSivecka planina).

The Upper Triassic

Formerly the uppermost part of light-coloured massive lime-
stones with Teutloporella herculea and Poikiloporella duplicata
(Cordevolian) was referred to the Ladinian, and designated as
the Wetterstein limestones. At present, the Cordevolian is inclu-
ded into the Upper Triassic, owing to ammonites (the first ap-
pearances of the genus Trachyceras), to alternations in micro-
fauna (conodonts, sclerites of Holothuria) and to the first ap-
pearances of the genus Poikiloporella.

Considering this conception of the Cordevolian, the Upper
Triassic in the Slovak Karst is extended more than it was for-
merly assumed. Cordevolian limestones with the above dasycla-
sacean assemblage are in almost all karst plateaus and in all
tectonic units. Cordevolian macrofossils are not known so far. The
foraminiferal assemblage accompanying Dasycladaceae is charac-
terized by the first apperances of the genus Involutina (cf.
Tab. 2.).

The upper part of the Carnian, the Julian or the Julian and
the. Tuvalian are not so extensive. It was paleontologically pro-
ved only in the PleSivecka planina (Ostré vi$ky, Maly vrch hills,
and near Silickd Brezova).

In the PleSivecka planina are light-coloured massive limestones
with Poikiloporella duplicata, containing lenses of dark-grey
oncolitic limestones with Girvanelles; lenses of red oolitic lime-
stones with crinoids and lenses with minor Lamellibranchiata
and Brachiopoda.

Among Brachiopoda only the species Laballa suessi (Winkl.),
infrequent Koninckina are known; among Lamellibranchiata —
Halobia superba M o j s., Halobia cf. austriaca Mo js. These are,
however, of no importance for a detailed classification. From
these limestones with small Lamellibranchiata and Poikiloporella
duplicata, comes the fauna of conodonts — Gondolella polygna-
thz'fbrmis Budurov— Stefanov. Basing upon these, the up-
permost part of the light-coloured massive limestones in the
PleSivecka planina may perhaps be referred to the Tuvalian (R.
Mo c k, 1971). Foraminifera — see the list Tab. 2.

The Julian and the Tuvalian in the facies of the light-coloured
limestones around Silickd Brezovd are proved by ammonites
occurring with Brachiopoda. These beds are characterized by
dasycladacean assemblages which are known from this only re-
gion. The assemblage comprises new species Physoporella heraki
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By str., Uragiella supratriasica By s tr., Macroporella {Pianella)
sturi By str., Macroporella (Pianella) humilis By str., Poikilo-
porella brezovica (Bystr.) Bystr. occurring in the zone with
Poikiporella duplicata overlying the Wetterstein limestones with
Teutloporella herculea and underlying the limestones with Am-
monites “Styrites cf. tropitiformis Mo js.,”” “Arcestes { Pararcestes)
sublabiatus M o js.” and Megaphyllites jarbas Mo js. (ct. loc. Si-
lickd Brezovd).

The Norian in the Slovak Karst, in the south is in limestones
of the Hallstatt type, in the north — in the Furmanec limestones.
The former is in unextensive blocks near Silickd4 Brezova (cf.
loc. Silickd Brezovd), around Bohiiiovo, the latter — around
Drnava and Kovacovd (cf. loc. Drnava) and from the valley
Miglinc.

The Hallstatt limestones rest on light-coloured,
bedded Carnian limestones. They are bedded, nodular, clastic,
brecciated, in some places with red cherts. Infrequent macro-
fossils indicate their Norian age (Monotis salinaria Br., Monotis
haueri Mojs. — Silickd Brezovd; Halobia cf. halorica Mo js.
— Budikovany). Ammonites are small and damaged. Condodonts
in Hallstatt limestones were found in basal beds (Silickd Bre-
Zova), and in the upper part in the substratum of the Zlambach
beds (Bohirovo). The basal beds contain the assemblage with
Tardogondolella abneptis (Huckriede) indicating Lower No-
rian; near Bohiifiovo they contain the assemblage with Tardo-
gondolella abneptis {(Huckriede) and Tardogondolella biden-
tata (M osher), indicating their Upper Norian age (R. Mo ck,
1971).

The Furmanec lilmestones are light-coloured, mas-
sive, organodetrital Norian limestones. To the Furmanec lime-
stones belong the limestones from Driefiovec (cf. loc. Drnava)
formerly designated as “the Dachstein limestones” according to
the presence of megalodonts and grey, thick-bedded limestones
in the valley Miglinc. In the uppermost part of the Furmanec
limestones in Driefiovec are beds of dark-grey massive limesto-
nes with lenses of dark-grey crinoidal limestones rich in Lamelli-
branchiata, Brachiopoda and Cephalopoda of the Upper Norian
(Sevatian) age, known as “the fauna from the Bleskovy prameti
spring” (V. Andrusovovd—M. Kochanova 1972).

Light-coloured massive limestones contain besides solitary co-
rals, Calcareous sponges, also Dasycladaceae Heteroporella car-
patica Bystr. and other taxonomically indetermined species
of the genus; Diplopora sp. div., ? Macroporella sp. div. and Fora-
minifera. Among macrofossils are megalodonts (Lycodus sp.].



They are unidentifiable because of bad preservation (as ammo-
nites]. The Furmanec limestones in the valley Miglinc are darker,
thick-bedded (over 2 m), with frequent mudballs of red to carmine
finely laminate marlstones. Their substratum is unknown (as in
Drieriovec) since they are separated by a tectonic plane from
the Cordevolian Wetterstein limestones {with Teutloporella her-
culea and Poikiloporella duplicata) and from the (Julian — Tu-
valian?) skin-rose limestones with Poikiloporella duplicata.

Among macrofauna they contain megalodonts. Dasycladaceae
(Heteroporella crosi O tt, Diplopora cf. muranica Bystr.) and
Foraminifera (Triasina hantkeni Majzon) indicate that the
Furmanec limestones may extend to the Rhaetic. In fact, the
assemblages of Dasycladaceae and Foraminifera are the same
as in grey limestones in the Murdnska ploSina (plateau) also
with Rhaetavicula contorta (Portl.) owing to which they are
referred to the Rhaetic.

So far, no Rhaetic limestones have been found in the Slovak
Karst. Most likely there is a stratigraphical hiatus between the
Sevatian and Pliensbachian.

The Zlambach beds. The problem of the Rhaetic in the
Slovak Karst is; however, unsolved when considering beds of
dark marly shales overlying the Upper Norian Hallstatt lime-
stones near Bohidfiovo. The dark marly shales contain layers of
dark marly limestones (dark-spotted in some places). Their po-
sition (above the Hallstatt limestones and below the brecciated
Hierlatz and Adneth Liassic limestones) and their facies may be
correlated with that of the Zlambach beds in the East Alps.

The beds near Bohitiiovo did not yield any fauna indicating
the Rhaetic age.

A bed sequence of analogous facial nature, with light-grey
limestones is on the Maly Mlynsky vrch (hill] to the east of
Silickd Brezova. Perhaps Ammonites in these limestones may
facilitate solving of the problem of the Rhaetic in the Slovak
Karst.



DESCRIPTION OF LOCALITIES

1. Meliata
the Meliata series to the north of the village Meliata; the Upper
Permian? (Fig. 2)

The term “Meliata series” was introduced by V. Cekalovd
(1954) for a sequence of variegated radiolarites and dark shales
on the left bank of the river Muraf, to the north of the village
Meliata; regarded as a particular sequence of the Upper Seissian.
Later on the sequence was also found near the village DrZkovce and
on the northern slopes of the PleSiveckd planina plateau (].
Bystricky 1954, M. Mahe I 1954). To the same sequences are
also referred light-coloured massive limestones of facies and
position identic with those of white coarse-crystalline limesto-
nes near Meliata, in the substratum of the so-called “Meliata
series’”, regarded as Carboniferous limestones (V. Homo1la-1951,
V. Cekalova 1954). As for its age, the Meliata series was re-
ferred to the Seissian (J. Bystricky 1954, 1955) or to the
Campilian (M. Mahel 1954).

Its age is not yet determined definitely. We only know it is a
sequence in the substratum of sandstones and schists of Seissian
age (the loc. of Hucin, DrZkovce); owing to which the Meliata
series is ascribed Upper Permian — basal Seissian age (J. By s-
tricky 1964). The finds of pollen in dark shales (boreholes
VB-1—VB-20 between the villages Strelnice and Bohirfiovo) indi-
cate Upper Permian, too (Z. Ilavsk4 1965).

On the type locality of the Meliata series is the following se-
quence of beds (Fig. 2.).

a) Light-grey and white crystalline lilnestones. These are mas-
sive coarse-grained limestones with smudges or lenses of
red clayey, or sandy shales. Thin-sections are microsparitic or
sparitic. Grains are allotriomerph, confined, oriented (of elonga-
ted shape) due to pressure. Larger grains are twinning — lamel-
lated. Among clastic admixture are quartz grains. In the micro-
sparite part are infrequent fragments of juvenile shells of La-
mellibranchiata.

Between the light-coloured and red-brown limestones are:

b) pink micrite and microsparite limestones.
Red and red-brown limestones are compact, of small thickness.
They are microsparitic with partially oriented grains: the orien-
tation being emphasized by haematite pigment and hydromicas.
Among organic remains are infrequent radiolaria, recrystallized
through calcite fragments of Lamellibranchiata, crinoidal seg-

31



32

Fig. 2. Lithological section of Meliata series
near the village Meliata (K. Borza)

1. black clayey shales with layers of radio-
larites and limestones;

2. grey-green clayey shales;

3. grey f{laggy, indistinctly nodular lime-
stones;

4, grey-green flaggy limestones with inter-
calations of green shales;

5. red, grey, grey-green flaggy radiolarites
with intercalations of red and green clayey
shales and of radiolarian limestones;

6. red and red-brown compact limestones;
7. grey and white coarse-grained crystal-
line limestones with lenses of red clayey
shales.



ments, and rare Globochaete alpina. Lombard. Among clastic
admixture are quartz grains, rare feldspar grains, folias of
muscovite, chlorite, zircone and tourmaline. Among autigene
minerals are quartz, feldspars (Albite) and chlorite restricted
to smudges with limonite pigment.

c) Variegated radiolarites are red in the bottom
part, pink in the higher and greenish in the top part. Red
radiolarites are rich in haematite pigment as the shale inter-
calations. :

The texture of red radiolarites is organogene. Electronmicros-

copical examination showed that they were composed of micro-
crystalline quartz (M. Harman, K. Borza 1970). Among
organic remains are radiolaria and sponge spicules. Clastic ad-
mixture are fine folias of hydromicas, autigene rhombohedrons
of carbonates,; microlites of rutile, and tourmaline.
. In red radiolarites are thin layers of red-brown compact mi-
critic limestones. Among organic remains are fragments of ju-
venile Lamellibranchiata, frequently quartzified. Limestones con-
tain aleuritic admixture of clastic quartz, infrequent folias of
muscoviie and hydromicas.

Grey and green radiolarites do not contain haematite pigment,
otherwise their composition is analogous with that of red radio-
larites.

The shale intercalations in radiolarites consist of hydromicas.
The shales contain admixture of clastic quartz (3—5 %; size
0.01—0.05 mm), fine folias of muscovite, biotite, chlorite, zir-
cone, rutile and tourmaline. )

d) Radiolarites are overlain by grey-green
flaggy limestones with intercalations of shales (5 m)
overlain by grey, flaggy, nodular limestones. Both sorts of lime-
stones are micritic and microsparitic. They contain slight ad-
mixture of clastic quartz, among autigene minerals quartz and
feldspars. Pyrite is infrequent.

The overlying grey-green clayey shales are composed of hydro-
micas with slight admixture of sericite. The shales contain ad-
mixture of clastic quartz (1—2 %; size 0.02 mm). Infrequent are
folias of muscovite, biotite and rutile. Among autigene minerals
are tourmaline, rutile and chlorite.

e) Darkgreyandblack clayey shales are facially
variable. Generally it is a complex of dark-coloured shales with
layers if silicites and darkgrey, sometimes dolomitic limestones.

Darkgrey and black shales are sometimes spotted. The matrix
is pelite material, dark-coloured due to organic pigment. The
pigment concentration is more distinct in dark smudges. The
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shales are mostly composed of illite, less frequently of kaolinite-
forming “phenocrysts”.

Among terrigene minerals are quartz grains (to 2 %; size
0.02 mm), muscovite, biotite, chlorite, infraquent grains of ru-
tile. Among epigenetic minerals in the shales is pyrite, scattered
in the form of small crystals.

In this sequence intercutting with red and green clayey shales
{their facies reminding the schists in the Seissian beds), are
bodies of anhydrite and gypsum (Bohiifiovo, Gemerskd Nova Ves,
Sankovce], or layers of diabase tuffs (Bretka, DrZkovce). Cha-
racteristic of the Meliata series are also deposits of haematite
(with baryte) alternating with anhydrite (Sankovce) or radio-
larites rich in haematite (Bradlo).

The haematite deposits are considered sedimentary — effusive.

A lithological cross-section trough the Meliata series to the
north of the village Meliata (Fig. 2.).

2. Skalica — Gemerska Horka,
the Koniart plateau, the Slovak Karst; the Middle Triassic
(Fig. 3)

The locality of Skalica is on the Koniart plateau about 2 km
to the west of the village Gemerskd Horka near the higway be-
tween PleSivec and Licince. It is a small hill formed of Middle
Triassic limestones emerging from below a cover of gravel for-
mation (the Pannonian). In the past the limestones were mined
from a small quarry. The quarry as now abandoned, and the
Triassic beds are insufficiently exposed.

The sequence of beds of the Middle Triassic:

a) The Steinalm limestones are light-coloured,

—

Fig. 3. Gemerskd Hérka — the Koniart plateau, the Slovak Karst
(J. Bystricky)

1. ‘Steinalm limestones (Pelsonian—Illyrian); 2. Schreyralm limestones
(?Illyrian—Upper Illyrian); 3. Dark-grey indistinctly bedded limestones
(Fassanian); 4. Wettersteindolomite (Ladinian); 5. Dasycladacea: Ska-
lica: P. p. v. pauciforata, Ph. p. v. sulcata, Ph. p. v. gemerica, Ph. vari-
cans, Ph. dissita, Ph. cf. praealpina, Macroporella alpina, Dipl. hexaster
v. hexaster; Cervend hora hill (mount.): Olig. pilosa v. intusannulata, Ph.
dissita, Macrop. alpina, Dipl. hexaster; Ho6rka: Ph. p. pauciforata, Ph.
p. v. gemerica, Ph. p. v. sulcata, Ph. dissitta, Ph. cf. praealpina; 6. Teutlo-
porella herculea (Stopp.) Pia; 7. Macrofauna:

1. Cephalopoda of the loc. Skalica; 2. Lamellibranchiata of the loc. Ska-
lica; (D. lommeli); 3. D. tyrolensis, D. indica of the loc. Hérka; 4. Pty-
chites sp. of the loc. Hérka; 5. Daonella pichleri, Valdinella dieneri
— loc. Hérka.
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GEOLOGICAL MAP AND OCCURENCE OF FOSSILS W FROM GEM. HORKA
(KONIART PLATEAU)
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massive, organidetrital and they form the substantial part of the
hill Skalica. They contain small Lamellibranchiata (in small
,hests* and irregular smudges), Dasycladacea and Foraminifera.
Among Dasycladacea are the species from the zone of Physo-
porella pauciforata: Ph. pauciforata (Guemb.), Steinm. v. pau-
ciforata and its varieties v. undulata Pia, v. sulcata Bystr, v.
gemerica- Bystr., and also Ph. varicans Pia, Physoporella
dissita (Guemb.) Pia, Ph. cf. praelpina Pia, Diplopora
hexaster (Pia) Pia v. hexaster, Macropollera alpina Pia. Among
Foraminifera are Citaella dinarica (Koch.-Dev. et Pantic),
Pilammina densa Pantid, Endothyra kuepperi Oberh,
Diplotremina astrofimbriata Xr. Toll, Amnobaculites wirzi
Koehn—2Zan.

b) The Schreyeralm limestones — they are not
in the typical beds as in other places. They are bedded,
brecciated, pink. They overlie the Steinalm limestones only in
the western part of the quarry, and contain Cephalopoda:
Atractites sp., Discoptychites sp. Flexoptychites sp., Ptychites
acutus Mo js., Ptychites megalodiscus Beyrich, Monophylli-
tes sphaerophyllus (Hauer), Pleuronautilus sp.

c) The Wetterstein limestones — in the eastern
part of the quarry and on the eastern foot-hill of Skalica are
somewhat darker limestones than the Steinalm limestones are
and in some places even dark-grey. These are organodetrital
limestones representing the Ladinian Wetterstein limestones.
They contain lumachelles of Lamellibranchiata: Daonella lommeli
(Wissm.), Daonella paucicostata T ornq., Daonella subtenuis
Kittl, Daonella boeckhi Mo js. Posidonia alta Mojs. Posi-
donia idriana Mo js. Posidonia wengensis (Wissm.), and
sporadical Teutloporella herculea (Stopp.) Pia.

In the assemblage of the Lamellibranchiata quoted was also
Arcestes (Proarcestes) boeckhi Mojs. (L. Bark6 1953); still
it was not evidenced by further finds. Most likely these limesto-
nes are Langobardian. They are separated from the bed sequence
of Skalica (the Steinalm and the Schreyeralm limestones) by a
transversal N—S striking fault.

Most probably the Skalica sequence is the western continua-
tion of beds of the Cervend hora hill situated farther in the
north. A karst area to the north of highway belongs to the south-
ern part of the Koniart plateau (the southern limb of the syn-
cline). Here the bed sequence is the same as in Skalica, only
that here it is an immediate overlier of the Schreyeralm lime-
stones. The sequence of beds (see the geological map, fig. 3) is
as follows:
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a) The Steinalm limestones. They form a karst area
immediately above the railwhy-track to the north of the higway
{slopes covered by red-soil — terra nossa). They contain numer-
ous Dasycladacea from the zone of Physoporella pauciforata.
Besides species known from Skalica, there is also Oligoporella
pilosa Pia v. intusannulata Pia. Among Lamellibranchiata
occurring in small nests is Daonella pichleri Mo js., Valdide-
nella dieneri Alma (]J. Bystricky 1964), among Foramini-
fera: Citaella dinarica (Koch.—Dev. et Pantid¢), Endothyra
kuepperi Oberh, Diplotremina astrofimbriata Xr. Toll,
Trochammina almtalensis Koehn — Zan.

b) The Schreyeralm limestones are red, nodular
in some places, occurring in the form of an elongated lense.
So far only some unidentifiable ammonites are known there.
The Schreyeralm limestones pass laterally into light-coloured
organodetrital limestones.

c) Dark-grey, indistinctly bedded limestones immediately
overlie the Schreyeralm limestones and light-coloured organo-
detrital limestones. In their basal part are Daonella tyrolensis
Mo js. and Daonella indica Bittn. They are regarded as equiva-
lent to dark, bedded Fassanian limestones from the Gombasek
winding paths. The predominant part of the Koniart plateau
consits of light-coloured Wetterstein limestones with Teutlopo-
rella herculea (Stopp.) Pia. '

3. Kecovo —
Anisian and Ladinian zones with Dasycladaceae (Fig. 4)

The area between the village DIhd Ves and the Domica Cave,
and wider vicinity of the village Kecovo is the southermost part
of the Silickd planina (plateau) in the Slovak territory. Actual-

5
—

Fig. 4. Geological map and occurrence of fossils near Kefovo (]. Bys-
tricky)

1. Wettersteindolomite ({Ladinian); 2. Steinalm-Wetterstein limestones
(Anisian-Ladinian; Pelsonian-Langobardian); 3. loam, gravels (Pliocene],
4. Dasycladaceae: Physoporella pauciforata (Guemb.)] Steinm.
v. pauciforata, Ph. p. (Guemb) Steinm. v. undulata Pia, Ph.
p. (Guemb.) Steinm. v. gemerica Bystr. Ph. dissita (Guemb.)
Pia; S. Diplopora annulatissima Pia; 6. Diplopora annulata (Schafh).
Schafh. v. annulata, D. annulata (Schafh.) Schafh. v. dolomitica
(Pia) Herak; 7. Cephalopoda: Flexoptychiles sp.; 8. Conodonts: Gon-
dolella excelsa (Mosher), Ozarkodina tortilis Tatge, Prioniodina
excavata Mosher.
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GEOLOGICAL MAP AND OCCURENCE OF FOSSILS NEAR KECOVO
(J. Bystricky)




ly it is a W — striking anticline cut by the Stitnik fault in
the west. The western part of the anticline in Slovakia is
called “the Kedovo anticline”, its eastern part in Hungary is
called “the anticline of Josva”. In the core of the anticline
in Slovakia are Gutenstein limestones and Lower Anisian dolomi-
tes (near Dlha Ves), in Hungary — also beds of the Seissian
and Campilian age.

The northern limb of the Kefovo anticline comprises a comple-
te sequence of beds from the Anisian to the Norian {see the loc.
Silickd Brezovd); its southern limb is mostly covered by a gra-
vel formation (Pannonian). Due to this in the profile only the
Middle Triassic is observed in Slovakia, whereas in Hungary
also the Carnian limestones (Szo6ldsardd).

In the northern and southern limbs of the anticline, the Gu-
tenstein limestones and dolomites are overlain by -a thick com-
plex of light-coloured massive limestones of the Wetterstein type.
The complex may only be divided after detailed biostrati-
graphical and microfacial investigations. In contrast to the
northern tectonic units in the Silickd planina, with their Upper-
most Anisian (Upper Illyrian) in the Schreyeralm limestones,
and their Lower Ladinian (Fassanian) in dark, bedded limestones
(in some places with cherts), in the Kefovo anticline (near Ke-
covo) the two lithologically different, conspicuous sequences
are missing. In the northern limb a several m thick sequence
of pink limestones with layers of grey and dark-grey limesto-
nes of indistinct stratification, (Maloldal) extending from the
west, may be regarded as an equivalent of the Schreyeralm
limestones. In the southern limb the most Upper Anisian and Lo-
wer Ladinian are only in the beds of light-coloured massive li-
mestones.

Around the village Ke€ovo is a sequence of zones with Dasycla-
daceae, independent of the facies. There are three such zones:

a) The zone of Physoporella pauciforata: 1t is the most lower
zone characterized by an assemblage of Dasycladaceae: Physo-
porella pauciforata (Guemb.) Stein v. pauciforata, Ph. p.
(Guemb.) Stein v. undulata Pia, Ph. p. (Guemb.) Stein.
v. gemerica Bystr.,, Physoporella dissita (Guemb.) Pia,
Diplopora hexaster (Pia) Pia v. hexaster {in other places, for
example in Silickd Brezovd the assemblage is accompanied by
the species of the genus Oligoporella, Macroporella alpina P i a,
Diplopora subtilis Pia, v. subtilis). ’

b) The zone of Diplopora annulatissima is represented by the
only species.

c) The zone of Diplopora annulata follows the zone of D. annu-
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latissima. It is characterized by both varietes of D. annulata
(Schafh.) Schath,, viz v. annulata and v. dolomitica (Pia)
Herak and by Macroporella beneckei (Salom.) Pia.

The Wetterstein limestones of the northern limb of the anti-
cline are in the sphinctozoan facies, so Dasycladaceae are absent
here. Only in the top part of the Wetterstein limestones (the
loc. of Silickd Brezova) are Teutloporella herculea (Stopp.)
Pia and Poikiloporella duplicata (Pia) Ott.

Besides Dasycladaceae, the light-coloured limestones near
KeCovo contain the following macro- and microfossils.
The Steinalm limestones

a) The zone of Physoporella pauciforata: Brachiopoda Tetracti-
nella trigonella (Schloth), Mentzelia mentzeli (Dunk.)
Koeveskallina koeveskalyensia (Stur), Coenothyris vulgaris
(Schloth.), Aulacothyris angusta (Schloth.), “Zeilleria”
angustaeformis (Boeckh) and Decurtella decurtata (Gir.)
(local. Aggtelek, Z. Schréter 1933).

The Foraminifera: Citaella dinarica (Koch.—Dev. et Pan-
ti¢), Citaella cf. insolita (H o}, Earlandinita oberhauseri Salaj,
Eearlandinita elongata Salaj, Endothyra kuepperi Oberh,
Trochammina aff. almtalensis Koehn—Zan.

b) The zone of Diplopora annulatissima contains — besides
crinoidal segments — rare Cephalopoda: Flexoptychites sp., and
Foraminifera: Diplotremina astrofimbriata Kr.—Toll, Ammo-
baculites radstadtensis Kr.— Toll., Endothyra cf. kuepperi
Oberth., ?Earlandinita elongata Salaj.

Between the limestones in the zone of Physoporella paucifora-
ta and the limestones in the zone of Diplopora annulatissima is
a small lense of red micritic limestones with conodonts Gondo-
lella excelsa (M osher), Ozarkodina tortilis T a t g e, Prioniodus
excavata Mosher.

The Wetterstein limestones (the zone of Diplopora annulata)
contain solenoporaceae, calcareous sponges, Gastropoda and in-
frequent Lamellibranchiata. Quoted are Trachyerita quadrata
(Stopp.) from the vicinity of the cave Domica, and Daonella
lommelli (Wissm.) from the locality of Aggtelek in Hungary.
The last case may, howerer, be the limestones with Teutloporelia
herculea.

4, The Gombasek winding panths
Middle Triassic, the Silickd planina plateau, the Slovak Karst
(Fig. 5)
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Fig. 5. The geological map of the Silicka plamna to the east of Gomba-
sek (J. Mello)

1.—2. Quaternary:- 1. alluvium, 2. alluvium; 2.—11. Triassic: 3. Wetter-
stein limestones (Ladinian}), 4. dark, bedded limestones (Fassanian],
5. red nodular limestones (Upper Illyrian), 6. dark nodular limestones
with cherts (Illyrian), 7. Steinalm limestones with layers of saccharoi-
dal dolomites® (Pelsonian-lllyrian?), 8. grey and dark-grey dolomites
(Lower Anisian), 9. Gutenstein limestones [Lower Anisian), 10. breccia
and graywackes (the contact of Lower and Middle Triassic), 11. grey
marly limestones and shales {Campilian); 12. faults (found and presu-
med); 14. geological position of beds; 15. caves; 16. springs; 17. impor-
tant drillingholes; 18. abysses; 19. highway Gombasek-Silica with mar-
ked segment of interest; 20. fossil finds; E. Steinalm limestones: I'ro-
chamina alpina Kr. Toll.,; F. dark crinoidal limestones — the lense
in the »Reifling limestones«: Pilammina densa Pantid&, Neoendothyra
reicheli (Reitl.), Nodosaria armeniensis E{fim., Duostomina sp.; G.
dark crinoidal limestones — the lense in the »Reifling limestones«:
Mentzelia mentzeli (Dunk.); H. red nodular limestones: Nodosaria
armeniensis E fim., Citaella cf. insolita (H o).

From the higway between RoZiiava and PleSivec, running
through the Canyon-like vailey of the river Sland between the
PleSiveckd planina (to the west) and the Silickd planina (to the
east), in Gombasek we turn to the by-road leading to the surface
of the Silicka planina and to the village Silica.

In the large quarry opposite the by-road to the village Silica,
light-coloured massive limestones of the PleSiveckd planina are
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mined. These are limestones of the Wetterstein type, of Corde-
volian — Julian age (Poikiloporella duplicata (Pia) Ott,
Glomospira kuthani (Salaj).

The Karst cavities are filled by black shales and sandstones
of Upper Cretaceous and Paleocene age as showed by pollen ana-
lyses (J. Mello—P. Snopkova, 1972 in press).

In the cut of the road between Gombasek and Silica are Lower
and Middle Triassic beds of the southern limb of the Silica—
“Turiia fold structure, and the Wetterstein limestones of the
southern PleSivec—Brezova fold structure. Both fold structures
meet on the younger thrust plane inclined steeply northwards.

In the cut of another winding path is the following profile
of the Middle Triassic:

A. Dark, compact, bedded dolomites with intercalations of varie-
gated shales (Gutenstein dolomites] are overlain by light-colou-
red and light-grey massive Steinalm limestones with layers of
light-coloured saccharoidal dolomites. The light-coloured lime-
stones contain here Physoporella pauciforata (Guemb.)
Steinm. v. pauciforata, Ph. pauciforata (Guemb.) Steinm.
v. undulata Pia, Physoporella cf. varicans Pia, Macroporella
alpina Pia.

The Steinalm limestones are organodetrital (biosparitic, less
biomicritic). Among bioclasts prevail fragments of dasycladacean
tests, frequent are Foraminifera Citaella cf. insolita H o),
Trochammina cf. almtalensis Koehn — Zan., Earlandinita
grandis Salaj, Endothyra kuepperi Oberh. Diplotremina
astrofimbriata Kr. Toll., Calcitornella sp.?, Variostoma sp.,
Nodosaria sp., Bryozoa, fragments of shells of Lamellibranchiata,
.Gastropoda and crinoides. Frequent are shreds of dark muddy
matter (»lumps«). ,

Light-coloured saccharoidal dolomite unconformable layers in
limestones arose owing to diagenetic dolomitization of light-
-coloured limestones as showed by relict structures and slow
transitions through dolomite limestones.

B. Above the light-coloured limestones and saccharoidal dolo-
mites is a sequence of bedded nodular limestones, about 40—50 m
thick, corresponding to the Schreyeralm limestones of Eastern
Alps. The sequence of the Schreyeralm limestones consists of two
sequences differing in colour: dark limestones with grey cherts
at the bottom. Among beds are thin intércalations of grey-green
shales. This sequence reminds of the Reifling limestones and is
extremely rich in conodonts: Enantiognathus petraeviridis (H u c-
kriede), Gondolella excelsa (Mosher), G. navicula (Huc-
kriede}, Hibardella lautissima (Huckriede), Hindeodella
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{ Metaprioniodus) multihamata (Huckriede), H. (M.] suevica
(Tatge), Lonchodina posterognathus (Mosher), Prioniodina
fCypridodella) muelleri (Tatge), P. (C.) venusta (Huckrie-
de) — (R. Mock 1971).

They are more or less recrystallized fossiliferous micritic,
pelmicrites and biomicrites with abundant sections of thin-wal-
led Lamellibranchiata, with detritus of crinoidal segments and
bad-preserved Foraminifera.

In the top part of the sequence are red nodular limestones
with red cherts, light-coloured and pink or red nodular lime-
stones, in some places with intercalations of red shales. Else-
where the sequence contains ammonites (in the PleSiveckd plani-
na plateau, Berc; the Silickd planina, Zakazané); here only Co-
nodonta were found: Dichodella alternata Mosher, Diplodo-
della bidentata (T atge), Enantiognathus petraeviridis (Huc-
kriede), E. ziegleri (Diebel), Gladigondollela tethydis
{Huckriede), Gondolella excelsa (Mosher), G. mombergen-
sis Tatge, Hindeodella {Metaprioniodus) suevica (Tatge),
Lonchodina hungarica Kozur et Mostler, L. posterognatus
(Mosher), Prioniodina excavata Mosher, P. (Cypridodella)}
muelleri (Tatge), P. [C.) venusta (Huckriede).

Microscopical character of the red nodular limestones is ana-
logous with that of the underlying dark nodular limestones.
Again they are partially recrystallized pellmicrites, biomicri-
tes with abundant sections of thin-walled Lamellibranchiata and
rare, bad-preserved Foraminifera.

The Conodonta indicate the Illyrian age of the dark nodular
limestones, and the Upper Illyrian age of the red nodular lime-
stones (R. Mock 1971).

C. Above the Schreyeralm limestones are dark-grey and grey
bedded limestones of the Fassanian.

This sequence is about 50 m thick and is quite frequent in
other parts of the Slovak Karst (the PleSiveckd planina plateau)
and contains a considerable amount of cherts especially in its
lower parts. In this profile the cherts are missing and the
sequence passes laterally and vertically into the Wetterstein
limestones, in some places through light-coloured bedded lime-
stones (see the locality of Zak&zané).

The dark bedded limestones contain Conodonta: Chirodella di-
nodoidea (T atge), Dichodella alternata Mosher, Enantio-
gnathus petraeviridis (Huckriede), Gladigondolella tethydis
(Huckriede), Gondolella excelsa (Mosher), G. navicula
(Huckriede), Hindeodella { Metaprioniodus) suevica
(Tatge), Lonchodina posterognathus {(Mosher), Prioniodina
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[Cypridodella) venusta ([Huckriede}. They evidence the Lo-
wer Ladinian age (Fassanian) of the limestones, Ceratobairdia
gombasekensis Kozur here appears from Ostracods.

Their age is also controled by their position in the profile
and by fossils found elsewhere (see Skalica—Gemerskd Horka:
Daonella tyrolensis M o js., Daonella indica Bittn.). They are
recrystallized fossiliferous micrites, with some sections of thin-
walled Lamellibranchiata and bad-preserved Foraminifera.

In the top part of the sequence of dark, bedded limestones
appear beds of light-coloured limestones followed by a complex
of light-coloured massive Wetterstein limestones.

5. Zakazané —
Middle Triassic of Silickd planina (Fig. 6)

The sequence of the Schreyeralm limestones in the cut of the
road from Gombasek to Silica (loc. 4) continues eastwards
and may be well traced in outcrops on the surface of the Silicka
planina in the area of Zakdzané.

The locality of Zakdzané is a profile of Middle Triassic li-
mestones, about 2,5 km to the north of the village Silica, evi-
denced by Ammonites, Brachiopoda, Foraminifera and Dasycla-
daceae. When leaving the village Silica for the northward field
way, we leave behind the region of grey bedded limestones, and
marly shales of the Campilian. In the area around the spring
JaSterkovy prameii and on the slope of Fabianka to the NW of
the village Silica they contain Eopecten albertii (Goldf.],
Gervillia mytiloides (Schloth.), Gervillia cf. modiola

E—— e 3
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Fig. 6. Zakazané — the Silickd planina, the Slovak Karst (J. Bystric-
ky—1] Mello)

1. Gutenstein dolomite [Lower Anisian); 2. Steinalm limestones (Pelso-
nian — Illyrian); 3. Schreyeralm limestones (Upper Illyrian); 4. Wetter-
stein bedded limestones with layers of dark-grey limestones with cherts
(Fassanian); 5. Wetterstein [massive) limestones (Fassanian — Lango-
bardian); 6. Dasycladacea: Macroporella alpina, 01lig. pilosa v. inu-
tusannulata, O1ig. pilosa v. varicans, Physoporella pauciforata v. pau-
ciforata, Ph. pauciforata v. undulata, Ph. pauciforata v. sulcata, Ph.
pauciforata v. gemerica, Ph. dissita, Ph. cf. praealpina, Diplopora he-
xaster v. hexaster, Dipl. hexaster v. helvetica, Favoporella sp. ?; 7. Da-
sycladacea: Teutloporella herculea; 8. Cephalopoda: Flexoptychites fle-
xuosus, Orthoceras cf. campanile; 9. Brachiopoda: 1. Piarorhynchia tri-
nodosi, Caucasorhynchia altaplecta acuticostata, »Rhynchonella« mentze-
li, Spiriferina jragilis, Koevesakallina koeveskalyensis, Mentzelia ment-
zeli, Tetractinella trigonella, »Retzia« mojsisovicsi, Pexidella marmorea,
Aulacothyris angusta, Aucothyris incurvata, 2. »Rhynchonella« brasoviae.
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GEOLOGICAL MAP AND OCCURENCE OF FOSSILS
OF SILICA PLATEAU NEAR ZAKAZANE

(J. Bystricky - J. Mello)




(Frech.), Costatoria costata (Zenk.), Natiria subtilistriata
Frech, Eumorphotis sp.? and Ammonites). Now we enter the
limestone—dolomite complex of the Middle Triassic of the Silic-
ka planina. At the northern margin of the village are dark
bedded limestones (Gutenstein), farther in the north replaced
by dark-grey bedded dolomites {Gutenstein dolomites) of the
Lower Anisian age. Light-coloured and white massive limestones
above the church-yard are Pelsonian in age (Physoporella pau-
ciforata (Guemb.) Steinm. v. pauciforata, Ph. pauciforata
(Guemb.) Steinm. v. sulcata (Bystr.]. They are the core
of the extreme eastern part of a small syncline, whose northern
limb is truncated by a longitudinal overthrust. The syncline is
deformed by transversal N—S striking faults. Owing to the
tectonic we enter again the top part of the Campilian beds to
observe another sequence of the Lower Anisian {mainly Guten-
stein dolomites). The next complex of light-coloured massive
limestones with uneven layers and lenses of 1light-coloured
saccharoidal dolomites (they are mined in a small pit), is Pel:
sonian (Macroporella alpina Pia, Diplopora hexaster (Pia)
Pia v. hexaster, Physoporella pauciforata (Guemb.) Steinm.
v. pauciforata, Ph. pauciforata (Guemb.) Steinm. v. gemeri-
ca Bystr. and Foraminifera Citaella dinarica (Koch. Dev.
Pantié&), Citaella cf. insolita (HO), Endothyra kuepperi
Oberh. Farther in the north is a longitudinal overthrust on
which emerged Gutenstein limestones and dark-grey bedded
Gutenstein dolomites with layers of reddish limestones and do-
lomites, from below the light-coloured Pelsonian limestones.

The Gutenstein dolomites are ore-mineralized on the transver-
sal MNW-SSE striking fault. On a small pile {a relict of old
prospecting works) are only secondary minerals (malachite, azu-
rite).

The next segment of the field road over well-exposed light-
-coloured Pelsonian limestones with Dasycladaceae from the
zone of Physoporella pauciforata (see the list in the geol. map
-fig. 6) and with Foraminifera: Citaella dinarica (Koch. Dev.
et Pantié), Citaella cf. insolita (H o), Pilamina densa Panti ¢,
Earlandinita oberhauseri Salaj, Diplotremina astrofimbriata
Kr.—Toll, Glomospirella semiplana (Koch.—Dev. et Pan-
ti &), Earlandinita aff. grandis. In their top part, about 2—3 m
below the Schreyeralm limestones is a 1—2 m thick layer of grey
crinoidal limestones with Brachiopoda: Piarorchynchia trinodosi
(Bittn.) — see the list in the geol. map (fig. 6.).

The sequence of the Schreyeralm limestones commences with

me beds of grey nodular limestones; above them is a sequence
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of red nodular limestones with Cephalopoda (see the list in the
geol. map). Higher-up they contain red cherts and some lenses
of crinoidal pelletal limestones.

The Schreyeralm limestones are overlain by light-coloured or-
ganodetrital limestones with lenses of dark compact bedded lime-
stones. These are here the lateral equivalent of dark bedded
Fassanian limestones in the cut of the road above Gombasek
{loc. 4), Dark bedded limestones and light-coloured organo-
detrital limestones contain infrequent Brachiopoda. In dark li-
mestones was Spiriferina fragilis Schloth., in the light-colou-
red »Rhynchonella« brasoviae | e k. The next upper sequence are
already the Wetterstein limestones with Teutloporella herculea
(Sopp.) Pia, and with Foraminifera, Trochammina almtalensis
Koehn—Zan., Diplotremina astrofimbriata Kr. Toll,
Glomospirella, sp., Glomospira sp.

The sequence of the Schreyeralm limestones is dissected into
several segments by transversal faults.

In the eastern segment the sequence of bedded Schreyeralm
-limestones and of bedded organodetrital limestones in their over-
lier pass eastward into light-coloured nassive limestones, so their
further course in the complex of the Steinalm-Wetterstein lime-
stones cannot be traced anymore.

6. Silicka Brezova —
Middle — Upper Triassic of Slovak Karst (Fig. 7, 8)

The village Silicka Brezova is situated on the tectonic contact

3
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Fig. 7. Silickd BrezovA — Geological map and occurrence of fossils
(J. Bystricky)

1. Variegated sandstones, schists (Scythian, Lower Campilian?); 2. Ti-
sovec limestones (with layers of crinoidal limestones; Cordevolian —
Tuvalian); Wetterstein limestones (Langobardian); 4. Hallstatt limesto-
nes (Norian); 5. loam; 6. Brachiopoda and Ammonites; 7. Lamellibran-
chiata (Monotis salinaria, Monotis haueri); 8. Dasycladaceae: Teutlo-
porella herculea; 9. Dasycladaceae: Poikiloporella duplicata; 10. Dasy-
cladaceae: Uragiella suprastriasica, Physoporella heraki, Macroporella
{Pianella) sturi, etc;

Brachiopoda and Ammonites:

1. Halorelloidea rectifrons; 2. Halorelloidea curvifrons; 3. Aulacothyris
supina, Aul. waehneri, Aul zugmayeri, Koninckina telleri, Laballa suessi:
Megaphyllites jarbas, “Styrites cf. tropitiformis”, “Arcestes (Pararcestes]
sublabiatus”; 4. Laballa suessi, Spiriferina halobiarum, Spiriferina sp.,
Arcestes (Proarcestes} cf. rayeri, Discotropites quinquepunctatus, Pa-
ratropites phoebus; 5. Koninckina telleri, Laballa suessi, »Rhynchonella«
sp., Spiriferina sp.; 6. Laballa suessi, »Rhynchonella« sp. div., Spiriferin

sp. div.
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between two tectonic units of the Slovak Karst. The course of
the contact on the surface is emphasized by variegated schists
of the Seissian and marly schists of the Campilian. These — as
the bottom sequence of the Triassic in the southern limb of the
northern fold (the PleSivec—Brezovd tectonic unit) are tecto-
nically connected with limestones of the Upper Triassic in the
southern fold (the Ke&ovo tectonic unit).

So in the nearest vicinity of the village Silickd Brezovd, may
be traced almost entire sequence of the Middle and Upper
Triassic of the Slovak Karst.

The southern limb of the PleSivec—Brezovd fold structure
commences with variegated shales with sandstone layers
(Seissian—Lower Campilian beds} considerably tectonically
compressed, similarly to the sequence of dark-grey marly shales
and limestones (Upper Campilian beds). The bed sequence of the
Middle Triassic is represented by the Gutenstein limestones
and dolomites {Lower Anisian) containing Pilammina densa P an-
ti¢; the Steinalm limestones with lenses of saccharoidal do-
lomites containing numerous Dasycladaceae: Oligoporella pilosa
Pia v. pilosa, Olig. pilosa P1ia v. intusannulata P i a, Olig. pilosa
Pia v. varicans P1ia, Diplopora hexaster (Pia) v. hexaster (the
locality described by J. Pia 1940 is farther in the north, below the
village Silicka Brezov4, K. Balo g h 1940). These are frequently
accompanied with  Physoporella  pauciforata (Guemb.)
Steinm. v. pauciforata, Ph. pauciforata (Guemb.) Steinm.
v. undulata Pia, Ph. p. (Guemb.) Steinm. v. gemerica
Bystr., Ph. p. (Guemb.) Steinm. v. sulcata Bystr. Phy-
soporella dissita (Guemb.) Pia, Macroporella alpina Pia
and Foraminifera: Citaella dinarica (Koch.—Dev. et Pan-
tic), Citaella cf. insolita (Hwo), Pilammina densa P antic,
Endothyra kuepperi Oberh., Endothyranella sp. Diplotremina
sp. etc.

The Schreyeralm limestones (Upper lllyrian — the most Upper
Illyrian?) are a very variable sequence. Dark nodular limestones
with cherts sometimes laterally replace the sequence of red no-
dular limestones. These contain infraquent ammonites: Flexopty-
chites flexuosus (Mo js.), and Conodonta: Enantiognathus patra-
eviridis (Huckriede), E. ziegleri (Diebel), Gondolella
excelsa (Mosher), G. mombergensis Tatge, G. navicula
Huckriede, Hindeodella {Metaprioniodus) spengleri (Huc-
kriede), H. (M.} suevica (T atge), Lonchodina posterognathus
(Mosher), Neohindeodella dropla (Spasov et Ganev],
N. triassica (Mueller), Ozarkodina tortilis Tatge, Prionio-
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Explanatory to fig. 8:

Section L

1. Variegated sandstones and shales [Seissian — Lower Campilian?);
2. Light massive limestones (Carnian; partially also Ladinian?); Physo-
porella heraki, Uragiella supratriasica, Macroporella [Pianella) sturi.
In the tectonic contact with the Lower Triassic occurs Teutloporella
herculea; 3. Pink and light-pink, indistinctly bedded limestones (No-
rian?); 4. Pink and red bedded nodular limestones (Hallstatt limesto-
nes), with red cherts in the top part (Norian); 5. Brecciated, graded-
bedded limestgnes. Fragments of white limestones in red matrix. In
fragments o white limestones and in red matrix are Globochaete alpina
Foraminifera, Ostracoda, echinoderm spines; 6. Pink compact limestones
with layers of limestone breccia; 7. Light-grey, pink-spotted bedded
limestones with red cherts in upper parts, and light-grey cherts in the
lower; 8. Brecciated limestones (fragments of limestones, size: to 3 cm);
9. Pink and light-coloured limestones with layers of brecciate lime-’
stones; 10. Light-coloured and pink fine- crinoidal limestones with
»nests« of embryonal Lamellibranchiata; 11. Light-grey massive lime-
stones: Laballa suessi, Aulacothyris supina, Aulacothyris zugmayeri; 12.
Light-pink massive limestones, brecciated in some places. Globochaete
alpina, Foraminifera, Ostracoda; 13. Brecciated limestones. Fragments
of light-coloured in the red Globochaete alpina; 14. Light-coloured
massive limestone with layers of fine-crinoidal limestones. Laballa sp.,
embryonal Lamellibranchiata; 15. Light-coloured massive limestones. In
the top part: Gyroporella sp., in the lower part: Teutloporella herculea.

Section IL

1. Pink and red bedded nodular limestones (Hallstatt limestones), with
red cherts in the top part (Norian); 2. Light-coloured bedded limestones
with layers of light and pink limestones in lower parts: Laballa suessi,
Aul. supina, Aul. zugmayeri, »Rhynchonella« sp. div., Spiriferina sp. div.;
3. Light massive limestones. In the top part are Dasycladaceae: Physo-
porella heraki, Uragiella supratriasica, Macroporella (Pianella) sturi,
M. (P.) humilis, M. (P.] spectabilis, Poikiloporella duplicata, Poikilopo-
rella brezovica. In the lower part: Teutloporella herculea; with a fissure
filled by light-coloured limestones with mass occurrence of Halorelloidea
rectifrons.

Section IIL

1. Pink and red bedded and nodular limestones (Hallstatt limestones).
Norian; 2. Grey and light-grey thick-bedded limestones, pink-spotted in
some places. On the base is a bed with Halobia styriaca?; 3. Ligh-grey
thick-bedded to massive limestones. In the lower part are Discoptropites
quinquepunctatus, Arcestes (Proarcestes) cf. rayeri, Spiriferina halo-
biarum, »Rhynchonella« sp. div.; 4. Grey and pink massive limestones,
in some places with irregular lenses of crinoidal limestones with Para-
tropites phoebus; 5. White and light-grey bedded limestones with layers
of crinoidal limestones. Styrites cf. tropitiformis, Megaphyllites jarbas,
Arcestes (Pararcestes] sublabiatus, Laballa suessi, Aulacothyris supina,
Aul. zugmayeri etc.; 6. Light-coloured massive limestones. In the top
part are Dasycladacea: Poikiloporella duplicata, Physoporella heraki,
Uragiella supratriasica, Macroporella (Pianella) sturi; in the lower art
nf the profile is Teutloporella herculea.
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Tab. Nr. 3 — Foraminifera of the Wetterstein limestones and Tisovec limestones

Species Locality
3

1 2 4

Agathammina austroalpina Kr.-Toll et Toll, O
Ammobaculites sp.

Anmmobaculites radstadtensis Kr.-Toll.

Ammovaculites wirzi Koehn-Zan., aff.
Austrocolomia marschali Oberh. aff. aff.
Ammodiscus sp.

Diplotremina biconvexa Kr. -Toll.

Diplotrentina astrofimbriata Kr.-Toll.

Diplotremina sp. O
Duostomina alta Kr.-Toll aff.
Duostomina turboidea Kr.-Toll.

‘Duostomina sp.

Earlandinita sp.

Earlandinita elongata Salaj

Endothyra kupperi Oberh.

Endothyra sp.

Neondothyra reicheli Reitl.

Endothyranella sp. 1

Endothyranella sp. O
Frondicularia sp.

Frondicularia woodwardi Howchin

Frondicularia globulosa Kiib.-Zwingl.

Glomospira sp. 1 O
Glomospira kuthani (Salaj)

Glomospira irregularis Moeller

Glomospira sp. O O
Glomospirella paralella Kr.-Toll. aff.
Glomospirella vulgaris Ho aff.
Glomospirella spirillinoides (Grozd. et Gleb.) aff.
Glomospirella friedli Kr.-Toll. aff. aff.
Glomospirella sp. @] O O
Geinitzia sp. ?

Hemigordius chialingensis (Ho) ?

O O

0oQO
(@]

aff.

o 000

000000 w0 OOO?@O
500
00O

(o}e)

208
oRB0O 000
@]

Involutina sinuosa sinuosa (Weynsch.) aff.
Involutina si; pragsoides (Oberh.) O
Involutina gaschei (Koehn.-Zahn. et Brén.)

Involutina gaschei praegaschei Koehn-Zan.

Involutina eomesozoica (Oberh.)

Involutina planidiscoides (Oberh.) aff.
Involutina impressa (Kr.-Toll.)

Involutina muranica Jendr.

Involutina tumida (Kr.-Toll.)

Involutina sp.

Nodosaria armeniensis Efim.

Nodosaria sp.

Ophthalmidium exiguum Koehn-Zan.

Ophthalmidium sp.

Polypammina sp.

Textularia sp. O

cf.
cf.

aff,
aff.

aff.

cf.

o O O&O%F‘,%%OOOOO

48



Variostoma sp.
Valvulina sp.

Trocholina crassa Kr.-Toll. O
Trochamina aplina Kr.-Toll. @) cf.
Tetrataxis inflata Kr. O
Variostoma pralongense Kr. - Toll. O
e}
O

Locality:

1. Silicki Brezovd, the Wetterstein limestones with Teutloporella herculea
(Stopp.)Pia; '

2. Silickd Brezova, the Tisovec limestones with Physoporella heraki Bystr.,
Uragiella suprarriasica Bystr., Macrop. (Pianella) sturi By st r., Poikiloporella
duplicata (Pia) Ott;

3. Silickd Brezova, the Tisovec limestones with Poikiloporella duplicata (Pia) Ott;

4, Silickd Brezova, the Tisovec limestones with Brachiopods and Cephalopods.

dina excavata Mosher, Prioniodina [Cypridodella) muelleri
(Tatge), P. (C.) venusta (Huckriede).

The Fassanian is represented by bedded dark-grey and dark li-
mestones with cherts in some places. In their basal parts is a
layer of green tuffs and tuffites, argillites, dark schists. Toward
the overlier they pass into the Wetterstein limestones with
Dasycladacea Teutloporella nodosa (Schafh.) Pia, Teutlopo-
rella herculea (Stopp.) Pia at the bottom and with Teutlopo-
rella herculea (Stopp.), Pia and Poikiloporella duplicata
(Pia) Ott, in the top part. ’

The above sequence of the Middle Triassic may be traced in
the profiles to the north of the village Silickd Brezova. The
profiles of the Upper Triassic are 1 km to the west of Silickd
Brezovd, in the area of quarries of the so-called “Brezova mar-
mor* (= the Norian Hallstatt limestones).

On the well-exposed moderate slope with karst sinkholes the
bed sequence of the Ke€ovo unit may be traced from the top part
of the Middle Triassic through the Carnian to the Norian. This is
the only region of the Slovak Karst (and of the West Carpathians
generally) with facies of the Hallstatt limestones in the Norian.

In the bottom part of the profile are the Weiterstein limesto-
nes with Teutloporella herculea (Stopp.) Pia, in some places
indicating its stratification into beds about 1 m thick (with small
megalodonts). Lumachelles of Brachiopoda Halorelloidea recti-
Jrons (Bittn.), formerly regarded as the base of Carnian (Ju-
lian) — limestones, are only the filling of the fissures in the
Wetterstein limestones.

Above the Wetterstein limestones of the Ladinian age is a
complex of light-coloured massive organodetrital limestones,
tnacroscopically indistinguishable from underlying Wetterstein
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limestones. Lithologically approximately 3 parts may be distin-
guished in them.

a) light-coloured massive organodetrital limestones correspond
with the dasycladacean zone of Poikiloporella duplicata. This
species without Teutloporella herculea (Stopp.) Pia, yet in
association with Physoporella heraki (Bystr.) v. heraki, Ph.
heraki Bystr., v. tenuipora Bystr., Uragiella supratriasica
Bystr. Macroporella [Pianella) spectabilis (Bystr.), M. (P.)
sturi Bystr.,, M. (P.) humilis By str., Poikiloporella brezovica
(Bystr.) and various species of the genus Gyroporella extends
to the substratum of limestones with Ammonites “Styrites cf.
tropitiformis Mo js.” These limestones are the next higher se-
quence. Foraminifera also appear with Dasycladaceae (see
Table 3); ‘

b) light-coloured bedded limestones with layers of light-co-
loured and pink crinoidal limestones with Brachiopoda and
Ammonites. In this sequence are two ammonite horizons. The
lower one with “Styrites cf. tropitiformis Mo js.,” Arcestes [Pa-
rarcestes) sublabiatus Mojs., and Megaphyllites jarbas
(Muenst.), from the higher horizons we only know Paratropi-
tes phoebus Dittmar. In both horizons are numerous Brachio-
poda Laballa suessi (Winkl.) and others (see the list in the
Explanatory notes to the geol. map — fig. 7) to be revised.

This sequence passes laterally into light-coloured massive (i-
-mestones with Brachiopoda known from the crinoidal limestcnes,
with small, recfystallized Dasycladaceae. In the limestones with
Brachiopoda and ammonites {Styrites cf. tropitiformis Mo js.)
are Conodonta: Enantiognathus ziegleri (Diebel), Gondolella
navicula Huckriede, G. polygnathiformis Budurov-Ste-
fanov; according to which (G. polygnathiformis) the limesto-
nes would belong to the Tuvalian - (R. Mock 1971) and not to
the Julian as could be indicated by ammonites (V. Andruso-
vova 1967);

¢} The next upper sequence consists of light-coloured limesto-
nes. They are thick-bedded, with pink spots, and mostly compact
(micrites). In the basal part are Brachiopoda: Spiriferina halo-
biarum Bittn. (and undetermined species), and- Ammonites:
Discotropites quinquepunctatus Mo js. “Arcestes [Pararcestes)
cf. rayeri Mo js.” In the most upper part, several m below the
Hallstatt limestones of the Norian (below the lowest of the
quarries in the Western block) is Lumachelle of. Halobia styriaca.

Light-coloured limestones of the Carnian are overlain by the
Norian limestones. It is a sequence, about 70 ‘m thick, composed
of bedded red or pink nodular limestones, of clastic limestones



light-coloured and pink bedded limestones with red cherts, and
of pink and red massive limestones in some places. The sequence
of the Hallstatt limestones is divided in two parts by a trans-
versal N—S striking fault. In the eastern block with a new
quarry are mostly massive and clastic limestones with Monotis
salinaria Br., Monotis haueri Kittl,, (in the quarry and to the
east of it], less frequent are bedded and nodular limestones with
small unidentifiable Ammonites. '

In bedded limestones in the fresh quarry (the most lower beds
exposed) are Conodonta: Chirodella dinodoides (Tatge), Ch.
gracilis Mostler, Enantiognathus ziegleri (Diebel), Gondo-
lella navicula hallstattensis (Mosher), Gondolella. navicula
navicula Huckriede, Hibardella magnidentata (Tatge],
Hindeodella (Metaprioniodus) spengleri (Huckriede), H.
(M.} suevica (Tatge), Neohindeodella dropla (Spasov—
Ganev), N. triasica kobayashii (1go et Koike), N. triasica
praecursor Kozur —Mostl, N. triasica summesbergeri K o-
zur—Mostl., N. triasica triasica (Mueller), Ozarkodina
tortilis Tatge, Prioniodina excavata Mosher Prioniodina
{Cypridodella muelleri)} Tatge, Tardogondodella abneptis
(Huckriede). In brecciated limestones: Tardogondolella
abneptis (Huckriede), Hindeodella {Metaprioniodus) suevica
(Tatge).

In the western block with a group of smaller quarries are
mostly bedded pink limestones with layers comprising red cherts
and red nodular limestones with small and unidentifiable Ammo-
nites [Arcestes sp., Arcestes sp. ex. gr. bramanteri Mo js., Cel-
tites sp.?).

In the Hallstatt limestones of the lowest quarry (some m abo-
ve the light-coloured limestones of the Carnian) is the fauna
of Conodonts: Diplododella meissneri (T at ge), Enantiognathus
ziegleri (Diebel), Gondolella navicula hallstattensis
(Mosher), G. navicula navicula (Huckriede), Hibbardella
magnidentata (Tatge), H. zapfei Kozur —Mostl, Hindeo-
della (Metaprioniodus) suevica (Tatge H. (M.) spengleri
(Huckriede), Neohindeodella dropla (Spasov—Ganev),
Neohindeodella triasica triasica (Mueller), Neoplectospatho-
dus muelleri Kozur— Mostler, Ozarkodina tortilis Tatge,
Prioniodina excavata Mosher, P. (Cypridodella) muelleri
(Tatge), Tardogondolella abneptis (Huckriede). The layer
of white crystalline quartzose limestones contains Tardogondo-
lella abneptis (Huckriede). On the basis of the Conodonta,
of the species Tardogondolella abneptis (Huckriede), the
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lower part of the Hallstatt limestones from Silickd Brezovad may
be referred to the Lower Norian (R. Mo c k 1971).

The stratigraphical range of the top part of the Hallstatt li-
mestones from Silickd Brezovad is not paleontologically eviden-
ced. The overlying light-coloured organodetrital limestones with
layers of pink crinoidal limestones contain — on their tectonic
contact with the variegated sequence of Seissian — Teutloporella
herculea (Stopp.) Pia and somewhat farther in the south —
an assemblage of Dasycladaceae as known from the Julian:
Physoporella heraki Bystr., Uragiella supratriassica Bystr,
Macroporella {Pianella) sturi Bystr. Consequently, the light-
-coloured limestones are not the overlier of the Hallstatt lime-
stones, but a system of slices of light-coloured Ladinian and
Carnian limestones with subsided smaller blocks of the Norian
Hallstatt limestones. The system runs along the tectonic contact
of the two fold structures mentioned. The normal overlier of the
Hallstatt limestones are dark-grey marly limestones with layers
of marly schists- (the Zlambach beds) known from other localities
(for example from the village Bohtiiovo and from the Mlynsky
vrch hill to the east of Silickd Brezova). The facies of light-
-coloured limestones of Norian age is only known from the filling
of fissures in the Wetterstein limestones. The filling contains
Halorelloidea rectifrons (Bittn.) and elsewhere Halorelloidea
curvifrons (Bittn.). Light-coloured lumachellar limestones with
Lamellibranchiata and Brachiopoda are considered the filling of
fissures in the Hallstatt limestones (R. Moc k 1971); their age
being unknown so far.

The Norian is unknown in light-coloured limestones around Si-
lickd Brezova. It is also unknown in other southern areas of
the Slovak Karst. The light-coloured limestones of Norian age
are only in the north (the Furmanec limestones on the hill Drie-
flovec near Drnava), yet without Brachiopoda corresponding to
those in the filling of fissures.

7. Drnava -
The Bleskovy prameii spring, Norian in the Furmanec limestone
facies (Fig. 9, 10)

Near the village Lipovnik we turn from the highway between
RoZilava and KoSice to the by-way leading to the village Drnava.
From this village we get by a field-road over a valley, 1,5 km
southeastwards to a karst spring known as the spring Bleskovy
prameii. )
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In the cut of the field-road, behind the village Drnava, are
variegated shales and sandstones of the Seissian — Lower Campi-
lian. Crossing the brook, we get to the debris of dark, marly,
dark-spotted limestones with spongolite cherts referred to “the
spotty marls” of the Liassic. Among the dobris are variegated
radiolarites. overlying the spotty marls. Their age is not deter-
mined precisely.

Upper Triassic and Lower Liassic limestones will be found in
site near the karst spring mentioned. The spring flows out of
dark-grey and dark limestones with lenses of dark-grey and grey
crinoidal limestones rich in Brachiopoda, Lamellibranchiata and
Cephalopoda.

The locality of the spring Bleskovy prameii is unique as for
the amount and the composition of fauna not only in the Slovak
Karst, but in the entire West Carpathians. The presence of Bra-
chiopoda regarded as Rhaetic species and of Cephalopoda charac-
teristic of the Upper Norian, was usually explained by two ho-
rizons in crinoidal limestones or in dark compact limestones: a
horizon with Rhaetic Brachiopoda [“the K&ssen beds“), and
another with Sevatian Cephalopoda. At present it is clear that
it is one association in one horizon of Upper Norian (Sevatian)
age evidenced by Ammonites. “The Késsen beds“ are not pale-
ontologically evidenced.

The locality of the spring Bleskovy prameii is also interesting
from the view of stratigraphy of the Upper Triassic and the Lias
of the Slovak Karst.

Also it is one of two known areas of the Upper Triassic (No-
rian) in the facies of light massive organodetrital limestones.

The hill Driefiovec (formerly Drienkovd hora) on whose
southern foothill is the karst spring Bleskovy prameii, is the
topmost part of the Mesozoic sequence of the Slovak karst in
its extreme northern tectonic unit — the Hadava—]asov unit.
It is tectonically overlain by Lower Triassic beds of the southern
fold structure of Silica—Turiia (in the cut of the field road near
the village Drnava). On the hill Drieflovec is only the topmost
part of the Triassic sequence (Norian) with Jurassic in its over-
lier. The Upper Triassic complex of the Driefiovec hill is separat-
ed from the lower Triassic members (the Wetterstein limestones,
the Schreyeralm limestones, the ‘Steinalm limestones) by the
E—W striking “RoZfiava fault”. Owing to this the Upper Triassic is
in a tectonic contact with the Paleozoic of the SpiSsko-gemerské
rudohorie mountains (see the geological map.; fig. 9).

The Upper Triassic complex of the Driefiovec hill consists of
light-coloured massive limestones presented in literature as the

-

53



Dvieflﬂver

/D”'enkuva hor®) ©

1.t

W W %y @

T
t il
e

Fig. 9 The geological map of the area around the spring Bleskovy pra-
meit (J. Mello)

1.—2. Quaternary: 1. aluvium; 2. eluvium; 3.—6. Jurassic: 3. dark-green,
grey and red radiolarites (Dogger — Malm); 4. dark marly limestones,
sometimes spotty (Fleckenmergel}; the Uppermost Lias Lower Dogger;
5. endostratic? varied breccia (Lias); 6. red crinoidal and nodular li-
mestones, brecciated in some places (Lias); 7.—10. Triassic: 7. darkgrey
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Dachstein limestones. (J. Stiirzenbaum 1879, E. Mojsiso-
vics 1896). These are the type of the Wetterstein limestones
called the Furmanec limestones. Their age and facies may be
correlated also with those of the “Dachsteinriffkalk” in the
East Alps. The Carnian or Ladinian age of the part of this
complex has not been determined so far. The Furmanec limesto-
nes of the Driefiovec hill are a complex of organogene and
organodetrital limestones with some transitions into oncolite
and muddy limestones. They contain corals, stromatopores,

<

and grey crinoidal limestones with the fauna from the spring Bleskovy
prameii (Norian, Sevatian); 8. Light-coloured and grey massive limesto-
nes (the Furmanec limestones, the Norian); 9. variegated sandstone —
schistose beds (Seissian-Lower Campilian); 10. grey marly limestones
and schists (Upper Campilian); 11. The Late Paleozoic {Carboniferous —
Permian, undissected); 12. »The RoZilava line«; 13. an overthrust sepa-
rating the Hafava — Jasov unit from the Silica — Turiia unit; 14. faults
determined and presumed; 15. geological position; 16. springs and de-
bouchures; 17. finds of fossils. )
Fossils in the area around the spring Bleskovy prameii

A. grey crinoidal — lumachellar limestones (Norian -— Sevatian); the
spring Bleskovy prameii (the list in text);
B. grey crinoidal — lumachellar limestones (Norian — Sevatian): Pa-

rallelodon cf. buchi {Boehm), Indopecten sp. {ex gr. cligneti) Krum-
beck), Lima cf. cumaunica (Bittn.), Gonodon mellingi (Hauer),
Placites sp.?;

C. darkgrey organodetrital coral limestones {Norian — Sevatian]: Diplo-
pora phanaerospora Pia;

D. light-grey organodetrital — oncolite graded-bedded limestones (No-
rian): Heteroporella cf. carpatica Bystr., Diplopora sp. div., Involuti-
na cf. communis (Kr.), Involutina sinuosa sinuosa {Weynsch), Invo-
lutina tumida (Kr. Toll), Involutina tenuis (Kr.), Involutina cf. mu-
ranica Jendr., Involutina ex gr. gaschei (Koehn-Zann.-Brénn.),
Involutina sp., Agathammina austroalpina Kr. Toll.-Toll., Agatha-
mmina sp., Trocholina crassa Kr. Toll, Duostomina sp. ?Guthulina
sp., ?Ammobaculites sp., Textularia sp.;

E. darkgrey organodetrital limestones (Norian): Coelostylina sp.;

F. light-grey organodetrital limestones (the Furmanec limestones, No-
rian): Heteroporella carpatica By s tr., Cephalopoda {unreparable}, Glo-
mospirella cf. friedli K r., Textularia sp., Agathammina austroalpina Kr.
Toll.-Toll., Involutina sinuosa pragsoides (Oberh.), Involutina
planidiscoides (Oberh.), Involutina cf. communis (Kr.), Involutina
sinuosa sinuosa (Weynsch.), Trocholina premodiscoides (Ober.),
Triassina cf. hantkeni Majzon;

G. The Furmanec limestones (Norian): Trocholina premodiscoides
(Oberh.), Involutina sp. 1. Broenn, Poiss et Koehn-
Z an., Involutina aff. parva Broenn., Poiss et Koehn.-Zan., Invo-
lutina sp.,;

H. Red brecciated crinoidal and nodular limestiones (Liassic): {see the
list in text);

J. Variegated brecciated limestones (Liassic): »Terebratula« adnethensis
Suess.
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sponges, sessile and vagile Foraminifera, calcareous algae (sole-
nopores, Codiaceae, Dasycladaceae); infrequent Gastropoda,
megalodonts and ammonites (see the list of localities, fig. 8).

The preliminary evaluation of textures and of mutual relation-
ship among organism shows that it is a part of a reef complex
with indications of a transition into the area of the “back-reef®.
The reef complex is formed of unequably distributed “patch-
-reefs” sourrounded by rounded graded-bedded detritus of or-
ganism or by varieties of muddy-wispy, algal or oncolite lime-
stones.

The dark and dark-grey limestones with lenses wof crinoidal
and lumachellar limestones — from which the spring Bleskovy
pramer flows out—are the topmost part of the Furmanec lime-
stones. In these originates “the fauna from the spring Blesko-
vy prameii“, found by ]J. Stiirzenbaum (1879) and examined
by A. Bittner (1890) and E. Mojsisovics (1896). Re-
cently the fauna was examined by M. Siblik, V. Andruso-
vova and M. Kochanova. The locality still offers rich
fauna (2 small artificial piles remained after sampling about
40 m southeast-eastwards from the sping: (the locality A in
the geological map, fig. 9).

The complete list of the fauna cannot be presented here, de-
tails may be found in works by the authors quoted. Here only
an orientational selection is presented.

Cephalopoda (according to V. AndrusovovadinV.Andru-
sovovd—Kolldrovad et M. Kochanova 1972): Pleuro-
nautilus ramsaureri (Hauer), Paranautilus simonyi (Hauer),
Peripleurites boeckhi M o j s., Peripleurites stuerzenbaumi Mo j s.,
Cycloceltites annulatus (Mo js.), Cycloceltites sp. nov., Cyclo-
celtites arduini (Mo js.), Arcestes [Stenarcestes) subumbilicatus
{Hauer), Cladiscites tornatus (Br o n n), Megaphyllites insectus
Mo js., Eopsiloceras clio (Mojs.), Tragorhacoceras occultum
(Mo js.}, Atractites alveolaris Que nst; Lamellibranchiata (M.
Kochanovd in V. Andrusovovd—Kolldrovda—M.
Kochanova 1972: Cassianella gemerica K o chan., Chlamys
fascistriata Kochan. Chlamys silicensis Kochan., Varia-
mussium schafhaeutli (Winkl.), Lima drnaviensis Kochan.,,
Lima georgiiboehmi Wilckens, Plagiostoma sturi Kochan,
Conodon mellingi (Hauer), Cardita carpatica Kochan;

Castropoda: Tutcheria slovenica Kochan. Temnotropis ca-
rinata (Muenst.), Anoptychia supraplecta - (Muenst);

Brachiopoda (M. Siblik 1967): Zeilleria norica (Suess.),
Zeilleria elliptica (Zugm.), Zeilleria austriaca (Zugm.),
-Aulacothyropsis conspicua (Bittn.), Rhaetina pyriformis



(Suess.), Lobothyris hungarica (Bittn.), Triadithyris gre-
gariaeformis (Zugm.), Thecospira stuerzenbaumi (Bittn.),
Neoretzia superbescens (Bittn.), “Retzia“ aff. arara Laube,
?Pexidella aff. strohmayeri (Suess.), Koninckina leopoldi-
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austriae Bittn., Lepismatina austriaca (S uess.), Zugmayerella
koessenensis Zugm.), Laballa suessi {Winkl.), Guseriplia
acerrina (Bittn.), Sinucosta subtilicostata (Bittn.), Halorella
amphitoma (Bronn.), ?“Euxinella® sp., “Rhynchonella® fis-
sicostata Suess., Rhynchonella® subrimosa (Schafh.), Da-
sycladaceae ({]J. Bystricky 1964): Diplopora cf. phanaerospo-
ra Pia.

An analogous association is in the locality approximately
300 m to the NNW of the spring Bleskovy prameii (the locality
B in the geol. map).

The Rhaetic is not evidenced so far. In grey limestones 16 m
to the SE of the spring Bleskovy prameil (the locality C in the
geological map), in the place where the top part of massive lime-
stones extends to the left bank of the brook in coral biospa-
rrudites are fragments of the tests of Dasycladaceae Diplopora
phanaerospora Pia. Still — from the view of the existing data —
— they do not evidence the Rhaetic age.

The Jurassic beds of considerably varied composition trans-
greded on the uneven surface of Upper Triassic bioherm lime-
stones, frequently into deep rifts in the form of “clastic dikes”
(neptunic dikes).

Near the spring Bleskovy prameii in the overlier of the Norian
limestones the following profile may be traced (M. Rakis
1967; Fig. 10).

Light-brown and grey brecciated (the size of frangments is up
to 15 c¢cm, 5 cm in average) and slightly crinoidal limestones
with numerous damaged rostra of Belemnites. The thickness
observable is 1—2 m.

Red crinoidal brecciated and nodular limestones (nodulés of
compact red limestone, cement consists of coarse-crinoidal lime-
stones. Is it the intermixture of the Hierlatz and Adneth fa-
cies. In some places the sequence has grey colour shades. In red
limestones is the following fauna (the locality I in the geol.
map): Zetoceras cf. zetes (d’ Orb.), Juraphyllites sp., Androgy-
noceras cf. capsicornum (Schloemb.), Chlamys (Velata] n.
sp. “Terebratula“ cf. adnethensis Sue s s, Belemnites (fragments
of rostra), sequents, stems of crinoids (type Pentacrinus). The
association evidences the Pliensbachian age of the sequence.

In the overlier of red limestones is a complex of grey and
dark-grey bedded (up to 30 cm) spotty marly limestones alternat-
ing. with unequally thick layers of marly schists of the same
colour. No fossils were found in the beds. The quotation of
Daonella sp., Posidonia wengensis is erroneous.
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In the valley Miglinc, about 18 km to the east of the spring
Bleskovy prameii, in spotty marly limestones (in the same posi-
tion]) in the Jurassic sequence is Cenoceras cf. intermedius S o w.
(V.Andrusovovd—Kolldrovaé1961). In an analogy with
the northern zones of the West Carpathians the sequence is
referred to the Uppermost Lias (Toarcian), or to the base of the
Dogger (Aalenian}.

The sequence is overlain by red and green radiolarites with
infrequent intercalations of red shales. The sequence is refer-
red to the Dogger—Malm (without paleontological evidence).

The Stratenskd hornatina mountains

The Stratenska hornatina mountains and the Galmus mountains
to the east of the Stratenskd hornatina are usually regarded
as the eastern continuation of the Mesozoic of the Muranska
ploSina (plateau). In. fact, the sequence of beds and the facies
of the Triassic are similar to those of the Muranska ploSina.

In contrast to the Mesozoic of the Murdnska plodina the cha-
racter of a nappe outlier in the Mesozoic of the Stratenské hor-
natina is not so conspicuous. The Mesozoic of the Stratenska hor-
natina rests on the Veporic crystalline of the Kohit zone and
on its metamorphosed Mesozoic, but in most part it is directly
overlying the Paleozoic of the SpiSsko-gemerské rudohorie moun-
tains.

The stratigraphical — lithological content of the Mesozoic is
~mostly Triassic again; among younger sequences of the Mesozoic
beds of the pre-Gossau tectonic unit of the Gemeric on the pre-
sent-day surface only the Lias is known, preserved in the cores
of narrow synclines.

The tectonics of the Mesozoic in the Stratenskad hornatina re-
sembles that in the Slovak Karst and the Muranska ploSina. Again
it is a system of more or less paralel fold structures with
elongated limbs. The fold structures are divided by later (post-
gossau) overthrusts into several partial tectonic units — blocks
(slices). ’

On the folded Mesozoic transgressively nests the Upper Creta-
ceous {conglomerates from DobSinskd Ladova jaskyiia Ice Cave)
and the Central Carpathian Paleogene in the north. Among the
transversal faults regarded as the latest tectonic elements, most
extensive is the so-called “Murai line“ separating the Mesozoic
of the Stratenskd hornatina from the Mesozoic (Triassic) of the
Muraii nappe (Verndr partial nappe) of the Gemeric.
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The bed sequenceofthe Triassic

A. The Lower Triassic:

a) Variegated red and green clayey shales alternating with
the layers of variegated quartzose sandstone. They are beds of
the Seissian with poor fauna: Claraia clarai (Em mr.).

In some places in this sequence are anhydrite and gypsum bo-
dies acompanied with graywackes (Dedinky, Biele Vody]).

b) variegated marly shales alternating with layers of calca-
reous sandstones with the fauna characteristic of Campilian beds:
Eumorphotis telleri (Bittn.), Claraia tridentina (Bittn.),
Unionites fassaensis (W issm.), Unionites canalensis (Cat.},
Gervillia exporrecta Leps., Gervillia mytiloides Schlioth,
Costatoria costata (Zenker), Turbo rectocostatus Hauer,
Natiria costata Muenst., Tirolites cassianus (Quenst.), Tiro-
lites quenstedti Mo js.

c) Grey-green, grey-brown marly schists alternating with
layers of dark marly schistose and bedded limestones..This se-
quence is the top part of the Lower Triassic and is charaterized
by rich Campilian fauna: Natiria costata Muenst., Turbo
rectocostatus H au. Costatoria costata (Zenker), Gervillia
modiola Frech, G. exporrecta Leps., G. incurvata Leps.,
Neoschysodus laevigatus (Alberti), Unionites Jassaensis
(Wism.), Tirotiles spinosus M o js., Dinarites nudus Mo js.

B.TheMiddle Triassic:

a) The Gutenstein dolomites. The base of the Middle Triassic
consits of grey somewhere dark-grey or black, bedded dolomites
with intercalations of bedded dolomitic limestones. The sequence
of Lower- Anisian dolomites would only be 10—20 cm thick,
without any fossils.

b) The Gutenstein limestones and dolomites. It is a sequence
formed in some places mostly of dark, bedded limestones with
a variable share of layers of grey and dark dolomites. The se-
quence with the maximum share of dolomite layers is regarded
as a particular bed sequence (the so-called Klausa beds, M. M a-
hel 1957).

Somewhere the Gutenstein limestones contain nodules of
cherts because of which the dark chertly limestones of the Illy-
rian age were erroneously referred to them (as the cherty Ili-
mestones from the Certova dolina valley); the dark cherty
limestones of the Upper Triassic were also designated as the
Gutenstein limestones (Cerveny Stros, M. Mahel 1957, 1968).

The Gutenstein limestones and dolomites are particularly poor
in fossils. Only in their top part, in the immediate substratum



of light-coloured massive Pelsonian limestones are some Da-
sycladaceae Physoporella cf. praealpina Pia.

c) The Steinalm limestones resemble those in the Muranska
plo3ina plateau. Again they are light-coloured and white massive
limestones, frequently organodetrital, with Dasycladaceae: Physo-
porella pauciforata (Guemb.} Steinm. v. pauciforata, Ph.
pauciforata v. undulata (Pia), Ph. pauciforata v. sulcata
Bystr., Ph. pauciforata v. gemerica By str., Ph. varicans Pia,
Ph. dissita (Guemb.) Pia, Ph. cf. praealpina P1ia (Kolisky, Jab-
loni, za Vy3né Rovne, Suchd Beld).

Besides Physoporella quoted is also Diplopora annulatissima
Pia (J. Bystricky 1957, Pl. 7, Fig. 3). So far this is the only
specimen found and should be referred most likely to a species
of the recently determined genus Favoporella Soka¢ (B. Sokaé
1968), since its branches are not metaspondylous, but arranged
in alternating whorls. In this mountain group no typical speci-
mens of the species D. annulatissima Pia were found so far.

From these limestones were also quoted the following Brachio-
poda: Koeveskallina koeveskalyensis (Stur), Mentzelia ment-
zeli (Dunk.), Retzia schwageri Bittn. Aulacothyris wageni
crassula (Bittn.) (the locality Cerveny Stros, M. Mahel 1957)
and corals: Montivalitia norica Frech. Montivaltia sp. The-
cosmilia badiotica V olz, Thecosmilia cf. granulata Volz,
Thecosmilia sublaevis Muenst., Crespedophyllia maheli K o-
losv., Margarophyllia sp. Conophyllia sp., Stylophyllopsis sp.,
(the locality Obergarten, M. Mahe!l 1957, 1967): the limestones
of these 'localities are of Upper Triassic age (M. Mahel 1967,
1968).

From light-coloured Anisian limestones quoted are also Flexo-
ptychites flexuosus (Mo js.), (sub. ?. Ptychites flexuosus Mo js.,
D. Andrusov—]J. Kovaé&ik 1955; M. Mahel 1957, 1967,
1968). We do not, however know for sure whether it is an
occurrence in light-coloured micritic limestones overlying the
light-coloured limestones containing Physoporella in the locality
mentioned.

d) Dark, bedded limestones with cherts. The Schreyeralm lime-
stones resembling those in the Slovak Karst and the Muranska
plosina plateau were not found in the Stratenskad ' hornatina
mountains. Most likely the indistintly bedded pink and light-co-
loured limestones with nodules of cherts and indercalations of
green-grey and reddish schists, are equivalent to the Schreyer-
-alm limestones. In some places these limestones are overlying
organodetrital limestones with Anisian Dasycladaceae. We still
do not know wether the dark bedded limestones with cherts
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from the Certova dolina valley are equivalent to the lower part
of the Schreyeralm limestones in the Slovak Karst or whether
they are still lower level. They contain Ammonites: Acrochordi-
ceras sp., Arthaberites alexandrae Diener, Flexoptychites
flexuosus (Mo js.), Beyrichites sp., Danubites sp., Ceratites sp.
(V. Andrusovovad 1967) and are regarded as the Illyrian
limestones with the zone of Paraceratites trinodosus sensu E.
Mojsisovics (V. Andrusovovaéa 1964, 1967).

e) The Wetterstein limestones. In contrast to the Steinalm li-
mestones they comprise — besides light-coloured and white —
also dark massive limestone. They would be organodetrital
and rich in Teutloporella herculea (Stopp.) Pia. Owing to
this they are designated as “Teutloporella limestones” (M. M a-
hel 1957, 1967).

Besides Dasycladacea, the limestones contain Gastropoda
Omphaloptycha rectracta Kittl. and Omphaloptycha irritata
Kittl. and corals Stylophyliopsis cf. polyactis Frech. Cassia-
nella cf. rosenbuchi, Philipp (M. Mahel! 1967) appears.
actually in Upper Triassic limestones.

Stratigraphical range of the Wetterstein limestones is uncer-
tain because Teutloporella herculea (Stopp.) Pia is insuffi-
cient for accurate determination of the stratigraphical diapason.
Since the Wetterstein limestones are overlain by the Wetterstein
dolomites with Teutloporella herculea (Stopp.) Pia, they
occupy, perhaps, mostly the lower part of the Ladinian.

f) The Wetterstein dolomites. The dolomites overlying the
Wetterstein limestones are massive, light-coloured. They form
a thick complex with local lenses of dark shales and are refer-
red to Upper Ladinian and Carnian (M. Mahel 1957, 1967). i. e.
Cordevolian — Tuvalian. In the lower layers they contain Teu-
tloporella herculea (Stopp.) Pia, and higher — up (below the
layer of dark shales) recrystallized determinable shales Dasycla-
daceae of the species Poikiloporella duplicata (Pia} Ott (the
locality De$tanky, a pass between DeStanky and Cerveny¢ Stros).
Most likely, their upper part may be referred to the Cordevo-
lian. The next upper sequence of dark schists does not yield
any fossils and the stratigraphical orientation is obscure.

C. The Upper Triassic:

The top part of dolomites belongs to the Cordevolian (Lower
Carnian). ’

a) Dark shales (the Reingraben schists?). The sequence of
black and dark-grey clayey shales, several m thick is in the



Tab. Nr. 4 — Stratenskd hornatina mountains. Foraminifera in the Tisovec
and Furmanec limestones

Species Locality

4 5 6

(@]

1 2
Agathammina austloalpina Kr.-Toll.etToll. O O©
Ammodiscus sp.
Ammobaculites sp.
Ammobaculites radstadtensis Kr.-Toll.
Astacolues sp.
Earlandinita sp.
Endothyra sp.
Endothyra keupperi Oberh.
Neoendothyra reicheli Reitl.
Endothyranella sp.
Diplotremina subangulara Kr.-Toll.
Diplotremina astrofimbriata Kr.-Toll. aff. aff.
Diplotremina sp.
Duostonrina sp.
Duostomina alta Kr.-Toll. cf.
Duotaxis sp. (o)
Dentalina sp. e}
Frondicularia sp.
Glomospira sp.
Glomospira sp. 1 O O
Glomospira tenuifistula Ho aff,
Glomospirella sp. O
Glomospirella friedli Kr.-Toll. aff. aff. aff. aff. O aff.
Glomospirella amplificata Kr.-Toll. aff.
Guttulina sp. aff.
Lenticulina sp. O
Nodosaria ordinata Trif.
Involutina sinuosa sinuosa (Weynsh.) aff.
Involutina sp.
Involutina sinuosa pragsoides (Oberh.) 0
Involutina sinuosa obehauseri (Salaj)
Involutina gaschei (Koehn-Zan. et Brén.)
Involutina gaschei praegaschei Koehn-Zan., aff.
Involutina tumida (Kr.-Toll.) O O O
Involutina planidiscoides (Oberh.) aff.
Involutina minuta Koehn-Zan.
Involutina communis (Kr.) aff.
Involutina tenuis (Kr.) aff.
Involutina parva Bron., Pois. et Koehn-Zan. O
Involutina eomesozoica (Oberh.) o]
Involutina muranica Jendr. aff. aff. aff, aff. aff..
Planiinvoluta deflexa Leisch. aff.
Trocholina multispira Oberh. aff.
Trocholina permodiscoides Oberh. O o O O O
Triasina hantkeni Majzon aff.
Textularia sp. O
Variostoma crassum Kr.-Toll. aff.
Nodosaria ordinata Trif. O

Locality: 1. ,,Obergarten®; 2. §amalova doii;la; 3. Desitanky; 4. Remiagka;
5. Geravy; 6. ,,Lipovec'’; 7. Dolka-quarry.
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Tab. Nr. 5 — Stratenskd hornatina mountains

Species '

Locality

3

4

6

7

Aulacothyris frontalis Bittn.
ruedti Bittn,
rupicola Bittn.
cf. ramsaueri Suess
cf. kuehni Jaek.

Aulacothyropsis conspicua (Bittn.)
reflexa (Bittn.)

Austriella intercurrens (Bittn.)

Jjuvavica (Bittn.)
cf. nux (Suess)
cf. lingulina (Bittn.)

Diplospirella cf. wissmanni (Muenst.)

Guseriplia acerrmima (Bittn.)
Halorella amphitoma Bittn.
Lobothyris hungarica (Bittn.)
Neoretzia superbescens (Bittn.)
Oxycolpella oxycolpos (Emmr.)
eurycolpos (Bittn.)
nRetzia* schwageri fastosa Bittn.
Rhacetina piriformis (Suess)

ssRhynchonella‘ subrimosa (Schafh.)

Spreta Bittn.

cf. superba Bittn.

Septaliphoria fissicostata (Suess)
Sinucosta emmrichi (Suess)
subtilicostata (Bittn.)
Spiriferina praecursor Zugm.
ssTerebratula® hilwm Bittn.
raxana Bittn.Q
Zeilleria elliptica (Zugm.)
Zeilleria elliptica (Zugm.)
Cassianella angusta Bittn.
Halobia parasicula Kittl
Halobia cf, hoernesi Kittl
Halobia cf. digona Kittl
Monotis rudis Gemm.
Halobia cf. wiereri Kittl.
Arcestes sp.
Arcestes cf. planus Mojs.
Arcestes cf. intuslabiatus Mojs.
Cladites cf. tornatus Bronn.
Megaphyllites sp.
Placites sp.
Orthoceras lateseptatum Huer
Conophyllia boletiformis Muenst.
Conophyllia sp. juv.
Bavarosmilia bavarica (Frech)
Elysastrea fischeri Volz
Montivaltia norica (Frech)
Montivaltia marmorea Frech

64

25000

(o]
=
O

(oXe)

0000 O O 00000

© 0 00 O

000

o000 O

008 O 00

o%

o]e]

00

O 0000 00

0000

oO

o) 1)

@)

0000

oo

o0

0000

O



Species Locality
1 2 3 4 5 6 7

Phyllocoenia cf., incrassata Frech @}
Stylophyliopsis mojsvari Frech
Stylophyllopsis cf. timorica Vinas.
Stephanocoenia cf. schafhaeutli (Win.)
Thecosmilia defillipi (Stopp.)
Thecosmilia cf. defillipi (Stopp.) O O
Thecosmilia clathrata Emmr. @)

0O
00

Locality:
1. Holy kamen; 2. Cervens skala; 3. Geravy — Suchy vrch; 4. Geravy (plateau,
k. 1100, caves); 5. Geravy — Gacovsk4 skala; 6. Havrania skala; 7. north of the

v

Hotel ,,Dobsinska ladova jaskyha‘, (Dolka-quarry, Spalenisko, Destanky).

top part of the dolomite complex in the form of several small
lenses. We cannot say for sure whether there is only one layer
on the contact of the -Cordevolian and the Julian or there are
motre layers (M. Mahe! 1957 quoted them also from dolomites
in the substratum of the Norian limestones]).

b) Light-coloured massive limestones (The Tisovec and the

Furmanec limestones).

In the overlier of the dolomites with a layer of dark shales
are light-coloured massive organodetrital limestones. They may
be considered equivalent to the Tisovec and the Furmanec lime-
stones in the Murdnska plo3ina plateau. The lower part of these
limestones is referred to the Julian—Tuvalian, to the Upper
part of the Norian. Their top part is perhaps of the Rhaetic age
(M. Mahel 1957, 1967).

In their lower part are some localities of fauna;

1. The valley of the river Hnilec, opposite the crossroads near
HrabuSice:

a) the right bank: Cruratula eudoxa Bittn. Rhynchonella
carantana Bittn. Zeilleria elliptica (Zugn.), Zeilleria dualis
depresa (Bittn.}, Diplospirella cf. wissmanni (Muenst.),
Daonella cf. proboscidea Kittl., Cassianella angusta Bittn,
Chlamys cf. reposii -(Mer.), Posidonia obliqua {(Hauer),
Ammonites sp.

b) the left bank: “Rhynchonella® fissicostata Sue ss, Daonella
cf. teltschenensis Kittl., Posidonia praealpina Kittl.;

2. Spéalenisko (to the north of the Hotel DobSinskd Ladova
jaskyiia): Halobia cf. beyrichi (Mo js.).

3. Vysoky vrch: -Daonella cf. probosciden Kittl These limesto-



nes regarded as Carnian (Julian — Tuvalian; M. Mahel 1957,
1967) have their equivalent in the light-coloured limestones
with corals (the localities of Obergarten, Untergarten, cf. p. 64
and with Brachiopoda (Cerveny Stros) referred to the Anisian
(cf. p. 64). These limestones contain some Dasycladacea Poikilo-
porella duplicata (Pia) Ott, and especially Foraminifera which
are neither Anisian nor Ladinian; they belong mainly to higher
stages, beginning with the Cordevolian (see the table 4 of
occurrences of Foraminifera, localities 1, 2, 3).

c) Dark grey bedded cherty limestones with layers of dark and
black marls. This sequence of limestones (frequently crinoidal
and organodetrital), and dark shales were formerly considered
a normal overlier of Lower Triassic beds and were ascribed Ani-
sian age. The sequence was a particular type of the Anisian lime-
stones with the fauna of Brachiopoda: Rhynchonella protracti-
frons Bitt., Rhynchonella ottomana Bitt., “Zeilleria“ angustae-
formis (Boeckh), Terebratula lacrimontana Bitt., (M. Ma-
hel 1957). Later on were quoted Coenothyris vulgaris
(Schloth.), C. krafti (Bittn.), C. cucensis B'ittn. Mentzelia
mentzell (Dunk.), Mentzelia mentzeli acrorhyncha (Lor.),
Pexidella sturi (Boe c k h), and from shales: Palaeoneilo lineata
minutissima (Frech.), Macrodontella lamellosa (Assm.), Tu-
ritella cf. striata Pic. (M. Mahel 1967, 1968), and also Dimyo-
don (Dimyopsis] intusornatus (Bittn.) and Chlamys cf. subal-
ternicostata (Bittn.), according to which it is considered as
two sequences of different age. The first one with the. fauna
of Brachiopoda was regarded as the Anis;ian sequence, the
second with Lamellibranchiata — as the Carnian sequence.

Since the latest data on the Anisian and Carnian fauna are
inaccurate (without the names of localities), the stratigraphi-
cal orientation is very difficult. Perhaps it is one sequence
running along the western margins of the limestone complex in
the Stratenskd hornatina mountains, as the basement of light-
-coloured massive limestones of the Carnian age (M. Mahel
1957 described a continuous transition to the overlying light-
-coloured limestones which may be considered Anisian). Impro-
bable is that the sequence may contain tectonic slices of lime-
stones identic as for facies, and different in age. Dark bedded
limestones with cherts and with frequent crinoid segments,
cropping out in a pass to the north of Cerveny Stros (on a locality
of Anisian Brachiopoda; M. Mahe! 1957), contain also Dasy-
cladaceae: Macroporella {Pianella) cf. sturi By str., and Physo-
porella ci. heraki Bystr., i. e. the forms resembling the species
from the Carnian limestones of the Slovak Karst.



d) Light massive limestones of the Norian (the Furmanec lime-
stones). The most part of light massive limestones of the Upper
Triassic are of the Norian age. Their facies and their age
correspond to the Furmanec limestones in the Murinska plo$ina
(plateau). Again there are light-coloured, massive, organodetrital
limestones with Corals, Brachiopoda, Lamellibranchiata, Ammoni-
tes, Foraminifera and Dasycladacea. In the top part they are
darker, even dark-grey.

The list of fauna from the area of Geravy, see table Nr. 5.

The list of Foraminifera, see Table Nr. 4, localities 4, 5, 6, 7.

Interesting is also the locality to the north of the Hotel
“Dobsinska Ladova jaskyia“, (Dolka, the quarry), owing to the
finds of Montivaltia norica Frech, Thecosmilia defilippi
{Stopp.), Bavarosmillia bavarica (Frech.), Stephanocoenia
cf. schafhautli (Winkl.), Palaeostrea sp., Pinacophyllum sp.,
Sinucosta subtilicostata (Bittm.), “Retzia® schwageri fastosa
Bittn. Rhaetina pyriformis (Suess.), Oxycolpella ct. oxy-
colpes (Emmr.), Halorella amphitoma Bronn. Cladiscites
cf. tornatus Br o nn., Placites sp. (M. Mahe!l 1957). From the
locality come also Foraminifera {see the list loc. 7}, and
Dasycladaceae Heteroporella carpatica By str., Gyroporella cf.
vesiculifera Guemb. Griphoporella sp. and other species,
taxonomically indetermined so far.

Dasycladaceae mostly occur in the part of the complex, in
dark-grey and grey limestones. In Geravy, RemiaSka, Lipovec
are Heteroporella cf. carpatica By str., Heteroporella sp. div.,
Gyroporella cf. vesiculifera Guemb . Diplopora cf. muranica
Bystr., the new species of the genus Macroporella. The Rhaetic
age of the sequence is not paleontologically evidenced.

e) Black and dark-grey massive and bedded limestones with
black cherts (equiv. to the Aflenz limestone?) are particular
beds of the Norian age. They are only in the northeastern part
of the Stratenskd hornatina mountains (the loc. Matka BoZia),
and contain Halorella amphitoma Bron.

They are referred to the Lower Norian because they are over-
lain by light-massive limestones regarded as the top part of the
Norian (M. Mahel 1957).

8. Geravy Plateau {Fig. 11)

The top part of the above Triassic sequence of the Stratenska
hornatina, i. e. light massive Norian limestones with dark-grey,
organodetrital limestones in their top part, will be seen near
Geravy-Plateau.

e



The Murdnska plosina {plateau)

The Mesozoic of the Murdnskd plo3ina (Triassic-Liassic) is a
nappe outlier on metamorphosed sedimentary mantle (Late Paleo-
zoic and Mesozoic]) of the crystalline in the Kradlova hola sub-
zone. The structure of the nappe seems simpler than the struc-
ture of the Mesozoic in the Slovak Karst and in the Stratenska
hornatina mountains. Due to the existing ways of lithological
and stratigraphical division of the extensive mass of light-co-
loured massive limestones of the Middle and Upper Triassic, the
structure has an appearance of a peneplanated system of folds,
affected only by faults. A system of longitudinal overthrust
plains steeply declining northwards, is distinct owing to thin
belts of the Gutenstein limestones or Lower Triassic schists in
the southern limb, to the east of Tisovec, in light-coloured lime-
stones. It cannot be traced in the morphologically less dissec-
ted relief. This is why considerably less partial fold structures
are distinguished by tectonic division of the nappe outlier on
the Murénska ploSina than in the formerly mentioned mountain
groups. Distinguished is “the syncline of the Dudlava skala“
running to the north of the valley of the Hron river along the
southern foothill of the Nizke Tatry mountains, and the “syncli-
ne of the proper Muranska ploSina“ (also called “the syncline
of Tesnd skala“) extending to the south of the valley of the
Hron river.

The lithostratigraphical filling of the “Dudlava skala syncline®
consists of Lower Triassic — Rhaetic beds. Over these rest trans-
gressively sediments of the Upper Cretaceous (limestone breccia,
limestones with Radiolites: Durania, Radiolites, Destefanella)

Fig. 11 Geological Map and Occurrence of Fossils of Geravy-Plateau

1. Conglomerates, sandstones; shales (»verrucano« facies) — {Permian]);
2. Variegated sandstones, shales (Skythian; Seissian — Lower Campi-
lian); 3. Marly shales and limestones (Skythian; Upper Campilian}; 4
Gutenstein dolomites (Lower Anisian); 5. Hauptdolomite (Cordevolian
— Tuvalian}); 6. Steinalm limestones (Pelsonian — Illyrian); 7. Wetter-
stein limestones (Fassanian — Langobardian); 8. Tisovec and Furmanec
limestones (Carnian — Norian; Tuvalian — Sevatian); 9. Grey and
darkgrey limestones [Upper Norian (Sevatian) — Lower Rhaetian?];
10. Crinoidal limestones and dark shales (Liassic); 11. loam, debris;
12, Occurrences of Brachiopoda, Cephalopoda, Corals:

1. Locality: Holy Kameifi; 2. Locality: Cervend skala; Locahty Suchy
vrch; 4. Locality: Geravy; 5. Locality: Gaovskd skala; 6. Locality: Gera-
vy (Liasslc]; Rhynchonella plicatissima Oppel, Rh. varialilis rimata
Geyer, Rh. retusifrons Oppel, Waldheimia engelhardi Oppel,
W. ewaldi Oppel, Phylloceras sp., Belemnites sp. 13. Occurrences of
Dasycladaceae
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and with Hippurites, and dark marls with Senonian Foraminifera.
In the syncline of the Murdnska ploSina are Lower Triassic to
Liassic (Lotharingian-Domerian) beds. The axis of the syncline
is NE-SW oriented, declining northeastwards. On the south-
eastern side, the syncline is truncated with a very conspicuous
fault, the so-called “Muréafi line“. This one also separates the
Veporic crystalline and its autochthonous Mesozoic mantle of
the Kréalova hola subzone from the Veporic crystalline and its
metamorphosed autochthonous Mesozoic mantle of the Kohiit
subzone. The “Murdii line“ runs <diagonally to the axis of the
syncline (and to the shear thrusts in the southern limb to the
east of Tisovec). So all members of the northern and southern
limbs and of the core of the syncline are in tectonic contact
with the crystalline of the Kohiit subzone. The northern limb
is simpler in its structure than the southern. The latter is sliced
and deformed by transversal faults and by faults parallel to
the “Muréaii line“. The most extensive system of transversal
faults is around Tisovec. The system is connected with sub-
sidence of the most western segment of the syncline in the Mu-
ranska ploSina and with Tertiary volcanism (the contact meta-
morphism of the Wetterstein limestones on their contact with
(diorite, scarns and erlans).

In the Murédnska ploSina is the following Triassic bed sequence:

1. The Lower Triassic

a) Red (red and green} and light-coloured
quartzose sandstones with layers of variegated (red and green)
clayey shales. Such Seissian beds are known from the Slovak
Karst and from the Stratenskd hornatina mountains. Fauna is
rather poor (Unionites fassaensis {Wissm.); Lingula tenussima
Br.}.

The age of porphyries in these beds is unknown. In the outlier
of the nappe Drienok to the south of Banska Bystrica, with its
Triassic development identic with that of the Muranska plo3ina
plateau, are quartzose porphyries (paleoandesites) of the Campi-
lian age (M. Slavkay 1965).

b) Variegated (red and greenish) marly shales
with layers and beds of light-coloured and greenish limestones.
In the top part of the sequence are sometimes grey sandy lime-
stones, and limestones rich in crinoid segments.

Fauna is typical of the Campilian (Costatoria costata)
(Zenk.), Naticella costata Muenst., Eumorphotis aff. inae-
quicostata {Ben.), Gervillia mytiloides (Schloth.), Gervillia
exporrecta L e ps., and Ammonites.

2.The Middle Triassic



a) Grey bedded dolomites (the Gutenstein do-
lomites). They are bedded dolomites identic with the Guten-
stein dolomites of the Slovak Karst. Somewhere in the base are
10 m thick layers of bedded, dark Gutenstein limestones. The
dolomites and the layer of dark limestones did not yield any
fossils.

b) Dark bedded limestones (Gutenstein lime-
stones). The above mentioned dolomites are overlain by thick-
bedded (1—3 m]), dark limestones with local black cherts in such
an amount that they may be designated as “cherty limestones”.
In the bed sequence of dark limestones are layers of bedded
dolomites, and in the top part is a layer of light-coloured bedded
and massive limestones. The layer is maximally 50 m thick. In
the layer and in the overlying dark limestones appear first occur-
rences of Middle Triassic Dasycladaceae: Physoporella paucifo-
rata (Guemb.) Steinm. v. pauciforata, Ph. pauciforata
(Guemb.) Steinm. v. gemerica By s tr., Physoporella cf. prae-
alpina Pia, Physoporella dissita (Guemb.) Pia, Diplopora
hexaster (Pia) Pia v. hexaster, Oligoporella pilosa Pia v. ind.
The upper part of the sequence is regarded as Pelsonian. Quoted
is also Daonella cf. sturi (B en) in bedded limestones with cherts
in the valley of the river Hron.

¢) Light-coloured massive limestones (the
Steinalm limestones). The limestones overlying the Gu-
tenstein limestones are light-coloured and massive, organodetri-
tal, with abundant crincidal segments (especially in their top
part). So far only Dasycladaceae and Foramonifera are known.
Physoporella pauciforata (Guemb.) Steinm. v. pauciforata,
Ph. varicans Pia, Physoporella dissita (Guemb.) Pia, Ph. cf.
praealpina P i a; Citaella cf. insolita (H o).

Light-coloured massive limestones containing only Diplopora
anulatissima Pia are in the complex of the Wetterstein lime-
stones with Diplopora annulata and we cannot yet say whether
they are the immediate substratum of the Wetterstein limestones
(Steinalm limestone) or their basal part.

d) Bedded light-coloured and pink slightly
nodular limestones (the Schreyeralm lime-
stones). The facies of these limestones reminds of the
Schreyeralm limestones. In their substratum dark or dark-coloured
limestones are missing: Such are only in the northern limb of
the syncline in the valley of the river Hron (the summit of the
hill Grail to the north of the village Cervend Skala. The pink
slightly nodular limestones are here the immediate overlier of
light-coloured massive limestones with Physoporella dissita
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(Guemb.) Pia and other species of the genus. They also con-
tain Ammonites: Flexoptychites flexuosus (M o js.) Discophyllites
megalodiscus (Beyrich), and “Orthoceras” sp., and Dasycla-
daceae Diplopora annulatissima P i a.

e) Light-coloured massive limestones (the
Wetterstein limestones). Light-coloured Anisian mas-
sive limestones are overlain by light-coloured massive organo-
detrital limestones with irregular layers of dark-grey and dark
organodetrital limestones and light-coloured dolomites. In these
several biofacies may be distinguished: the sphinctozoan-coral,
the facies with Teutloporella herculea, and the facies with Diplo-
pora annulata. They are situated partially next to each other
between the base of the Wetterstein limestones and their top part
(the facies with Sphinctozoa and the facies with Teutloporella),
or they are restricted to their bottom part (the biofacies with
Diplopora]. The limestones with Diplopora annulata are the sub-
stratum of the limestones with Teutloporella herculea. The facies
with Sphinctozoa contains: Colospongia catenulata O tt, Vesico-
caulis alpinus O tt, ? Dictyocoelia manon Muen s t.,, Montivaltia
cf. obligua Muenst., infrequent Teutloporella herculea
(Stop.) Pia. Macrofossils: Pecten cf. broili Philipp, Avicu-
lopecten wissmanni (Muenst.).

The facies with Diplopora annulata contains both varieties of
the species v. annulata and v. dolomica (Pia) Herak, with
forms resembling the genus Acicularia. Foraminifera are compa-
ratively infrequent represented only by Diplotremina astrofim-
briata Kr., T 011.,, Ammobaculites radstadtensis Kr., Toll., Endo-
thyra kuepperi Ob er h., Earlandinita cf. oberhauseri Salaj.

The facies with Teutloporella herculea contains in its basal
part also T. aequalis (Guemb.) Pia.

Lenses of light-coloured dolomites in the Wetterstein lime-
stones contain the same species of Dasycladaceae as found in
their immediate surrounding.

f) Light-coloured massive saccharoidal do-
lomites (the Wetterstein dolomites). Besides
the dolomite lenses in the Wetterstein limestones there is also
a thick sequence of dolomites in their overlier. In the north-
eastern part of the Murdnska ploSina (plateau) it is approxi-
‘mately 300 m thick, south-westwards it is in a finger-like form
passing into the mass of light-coloured limestones (the hill
Kastier). Dolomites overlying the Wetterstein limestones are litho-
logically identic with dolomites situated higher-up, in the over-
lier or dark shales.

In the bottom part of dolomites (near the village Murdil) is
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Teutloporella herculea (Stopp.) Pia, in the higher part (Tiso-
vec — the hill Kastier) also Poikiloporella duplicata (Pia) Ott.
Diplopora annulata (Schafh.) was not found. Perhaps the
sequence of dolomites is of the Cordevolian age: and in some
places commences in the Langobardian (the presence of T. aequa-
lis in their immediate substratum]).

3. The Upper Triassic

If the Cordevolian is regarded as the lower stage of the Car-
nian, then the boundary of the Middle and Upper Triassic is not
on the base of dark shales dividing the dolomite sequence in two
parts, but in the sequence of the dolomites, and therefore if
cannot be lithologically indeterminable.

a) Dark and black shales. The sequence of dark and
black shales in dolomites is only several m thick (max. 10 m)
and difficult to trace. It is only known from some small ex-
posures, mostly from the cut of the road from Muradii to Velka
Lika. They contain: “Spiriferina” pectinata Bittn., “Spiriferina”
aff. lipoldi B1itt., “Cyrtina” aff. gracillina Bittn., Isocrinus tiro-
lensis Laube, Halobia sp. They are, however, insufficient for
age determinations. They are regarded as a lateral equivalent of
the Lunz beds (the Reingraben shales”], still they may also be
equivalent to “the Aon beds”.

b) Light-grey saccharoidal dolomites. Dolomi-
tes in the overlier of the dark shales did not yield any fossils.
In the southwestern part (the hill Kastier] in their top part they
contain thin layers of light-coloured and pink limestones with
poor Dasycladaceae represented by Poikiloporella duplicata Pia
(Ott.).

c¢) Light-coloured massive limestones (the
Tisovec limestones). By the term Tisovec limestones
designated are light-coloured massive limestones whose facies
corresponds to that of the Wetterstein limestones. They are light-
-coloured organodetrital limestones with structures of “grosso-
lites” with oolitic limestones and infrequent chert concretions.
Along fossils found were Ammonites, Foraminifera, Dasycladaceae,
corals. They form a thick sequence in the overlier of the above
mentioned dolomites and in the substratum of similar almost litho-
logically identic Furmanec limestones. Their upper confinement
is inconspicuous.

Ammonites are represented by an association found in a quarry
above the town Tisovec, and by an association from the hill De-
dov vrch. The first association consists of Anatomites aff. fischeri
Mo js., Megaphyllites jarbas (Muenst.), Megaphyllites jarbas
jarbasides K u e h n, Placites placodes M o j s., the second consists
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of Placites placodes Mo js., Megaphyllites jarbas (Muenst.)
and Sirenites cf. senticosus (Dittmar, jun.). Basing upon these
associations, the Tisovec limestones are referred to the Tuvalian.

Dasycladaceae are only represented by Poikileporella duplicata
(Pia) Ott, accompanied in one case by the form related to
Teutloporella herculea {Stopp.) Pia. (]J. Bystricky 1967.)

Corals are represented by Montivaltia cf. marmorea Frech
and Thecosmilia sp., they were, however, not thoroughly exa-
mined so far.

Foraminifera are quite frequent, represented by an association
characterized by the species of the genus Involutina. See the list
in Table 6.

d} Light-coloured and 1light-grey massive
limestones (the Furmanec limestones)}. During
the Norian the sedimentation area is differenciated into a reef
area with massive organodetrital limestones, and a lagoonar
area with bedded limestones containing megalodonts.

It was already mentioned that the Tisovec limestones are over-
lain by light-coloured massive organodetrital limestones. Here
they are of the Norian age. They are called the Furmanec lime-
stones, yet by their facies and age they are equivalent to the
alpine “Dachsteinriffkalk”. They differ from the Tisovec lime-
stones in darker colour-shades. Their Norian age is evidenced
by the fauna of Ammonites their base being microfacially charac-
terized by the appearances of Dasycladaceae of the genus Hetero-
porella.

Associations of Ammonites are known from the localities Javo-
rina, KereSka (both to the west of the valley Furmanec], the hill
-Kastier (to the east of the valley Furmanec) and the hill Dedov
vrch in the northeastern part of the Murdnska ploSina (plateau).

Javorina: Arcestes ci. intuslabiatus Mo js., Drepanites cf. mar-
syas Mo js., Megaphyllites sp. occurring together with Brachio-
poda: Oxycolpella cf. oxycolpos (Emmr.), Rhaetina pyriformis
(Suess); “Rhynchonella” cf. fissicostata Suess.

KereSka: Placites oxyphyllus M o js., Megaphyllites sp. The hill
Kastier: Placites postsymetricus Mo js., Brachiopoda: Oxycolpella
oxycolpos (E mmr.), Diplospirella cf. wissmani (Muenst.), Si-
nucostata cf. emmrichi (Suess), “Retzia” schwageri fastosa
Bitt, “Rhynchonella” fugeri stenoglossa Bittn. The hill Dedov
vrch: Placites polydactylus Mo js.; Lamellibranchiata: Halobia
fallax Mo js., Variamussium schafhautli (Winkl.). Among La-
mellibranchiata were found Halobia plicosa Mo js., and Neri-
topsis compressa transversa Koken (to the northwest of Tiso-
vec). Corals: Moltivaltia cf. marmorea Frech, Thecosmilia sp.
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ind., Elysastrea sp. ind., Stylophyllopsis sp. Dasycladaceae: Hete-
roporella carpathica Bystr. accompanied with a form related
to the species T. herculea (Stopp.) Pia., and by other taxono-
mically indetermined species of the genera Heteroporella, Gyro-
porella, Macroporella. Foraminifera are represented especially by
the species of the genus Involutina accompanied by the species
Trocholina permodiscoides Oberh., and Triasina aff. hantkeni
Majzon. (See the list in Table 6.)

Conodonta were only found in one locality (to the east of
Velkd Luka): Enantiognathus ziegleri (Diebel), Gondolella na-
vicula hallstattensis (Mosher), G. navicula Huckriede, Hin-
deodella (Metaprioniodus) spengleri (Huckriede), H (M.}
suevica (T at g-e), Neohindeodella dropla (SpasovetGanev),
Ozarkodina tortillis Tatge, Prioniodina excavata Mosher, P.
{Cypridodella) muelleri (Tatge), Tardogondolella abneptis
(Huckriede) — R. Mock 1971.

e) Bedded limestones with megalodonts (the
Dachstein limestones}. The Furmanec limestones pass
laterally into light-grey, grey, pink, compact bedded, sometimes
brecciated limestones with layers of dolomitic limestones and
dolomites. In the base of the sequence are also light-coloured
and pink nodular limestones. By their facies they recall the Hall-
statt limestones. Among fossils most typical are megalodonts
(Megalodus complanatus Guemb.). In the limestones recalling
the Hallstatt limestones among lumachelles are Monotis salinaria
Br. More frequent are microfossils, especially in their top part;
in organodetrital grey and dark-grey limestones with lumachelles
of Brachiopoda. These limestones, owing to the presence of Rhae-
tavicula contorta (Portl.) may be referred to limestones of
Rhaetian age. They contain Dasycladacea Heteroporella crosi
(Ott) Ott, Diplopora muranica Bystr., Gyroporella aff. vesi-
culifera Gu e mb., and among Foraminitera mainly Triasina hant-
keni Majzon. In “the syncline Dudlavd skala” the most upper
Triassic sequnce are dark limestones with Rhaetina gregaria
(Suess) present in the overlier of the Furmanec limestones
with Brachiopoda: “Retzia” schwageri media Bittn., Rhaetina
aff. pyriformis (Suess), Dioristella indistincta Beyrich,
Mentzelia fraasi Bittn.

—

Foraminifera. of the Upper Triassic: 1. Velk4 Luka, Tesni skala (the Tisove
limestones; Carnian); 2. Tisovec, the spring Teplica (the Tisovec limestones;
Camian); 3. Velkd Luka (the Furmanec limestones; Norian); 4. Tisovec, the
elevation point 878.5 (the Furmanec limestones; Norian); 5. Krajcovd (the
Furmanec limestones; Norian); 6. Velka Lika (dark-grey limestones in the over-
lier of the Dachstein limestones, Rhaetic).
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Tab. Nr. 6 — The Muranska plosina (plateau)
Species Carnian  Norian
1 2 3 4

Rhaetic
5 6

Agathammina austroalpina

Kr. Toll.et Toll, + +  +
Ammobaculites wirtzi Koehn-Zahn.
Ammobaculites sp.
Austrocolomia sp. +
Diplotremina sp. +
Diplotremina astrofimbriata Kr. Toll.
Diplotremina subangulata Kr. Toll.
Bigenerina sp.
Duostonmina sp. +
Endothyra keupperi Oberh. +
Endothyra sp.
Endothyranella sp.
?Earlandinita sp.
Frondicularia sp.
?Flabellamina sp.
Glomospira sp. 1
Glomospira kuthani (Salaj)
Glomospira tenuifistula Ho
Glomospira sp.
Glomospirella paralelin Kr. Toll.
Glomospirella spirillianoides(Groz./Gleb.) aff.
Glomospirella friedli Kr. Toll.
Glomospirella sp.
Involutina sinuosa sinuosa (Weysch.)
Involutina sinuosa pragsoides (Oberh.)
Involutina sinuosa oberhauseri (Salaj)
Involutina gaschei (Koehn-Zan. et Brén.)
Involutina gaschei praegaschei Koehn-Zahn.
Involutina planidiscoides (Oberh.)
Involutina muranica Jendr. +
Involutina rumida (Kr. Toll.) -+
Involutina impressa (Kr. Toll.)
Involutina communis (Kr.)
Involutina tenuis (Kr.)
?Labyrintina sp. +
Neoendothyra reicheli Reitl cf. cf.
Nedosaria sp. +
Opthalmidium triadicum Xr. Toll. cf. +
Ophthalmidium sp. 4+
Trochammina multispira Oberh. cf.

B+

+
++
+

cf. cf.

8+ ++
_+_

at++ +++

Trochammina almtalensis Koehn-Zahn, cf. cf.

Trochammina sp.

Trocholina permodiscoides Oberh.
Trocholina crassa Kr, Toll. cf. +
Trocholina acuta Oberh.

Triasina hantkeni Majz.

Variostoma crassum Kr. Toll.

T
+++ o+ o+

aff. +

++

++

aff.

_|_
B+ +++

_|<
+

cf.
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Schath., Austrirynchia cornigera (Schafh.), Sinucosta emm-
richi (Suess), Zugmayerella koessensis (Zugm.), Oxytoma
inaequivalvis intermedia (Emmr.), Plagiostoma cf. praecursor

(Quenst.), which may, perhaps, be referred to the Uppermost

Norian — the base of the Rhaetian.

The top part of the Mesozoic is formed of grey crinoidal Lias
limestones overlain by dark-grey spotted marly limestones and
marls with Ammonites: Oxynoticeras cf. oxynotum‘ (Quenst.),
Protogrammoceras normanianum (d’ Or b.), Lytoceras sp., Andro-
gyroceras sp., which belong to the Lias (Lotharingian — Domme-
rian).

In the bed sequence of the Triassic in the Murédnska plo3ina
{plateau) the excursion will show:

— Seissian and Campilian beds in the cut of the road between
Svermovo- and the village Cervena Skala,

— Rhaetic limestones (with Rhaetavicula contorta, Dasyclada-
ceae and Foraminifera), the Dachstein limestones with mega-
lodonts, the Furmanec limestones (with Dasycladacea and
Conodonta), the Tisovec limestones with Dasycladaceae and
Foraminifera, cropping out in the cut of the forest road to
Velk4 Liika,

— Upper-Triassic (Carnian) dolomites the Wetterstein limestones
with Teutloporella hercuela and the Wetterstein limestones
with Diplopora annulata, cropping out in the cut of the forest
road from Velkd Luka to the gamekeepers's cottage Studiia;
and dark-grey Wetterstein limestones with Teutloporella her-
culea on a meadow to the north of the hill LopuSna&.

9. Velka Laka —
The Dachstein limestones in the cut of the road

On the road between Cervend Skala and Murdii a forest road
turns to Velkd Ldka. In the cut of the road are the Dachstein
limestones in a sequence of grey, light-grey and dark limestones
with layers of red limestones, or brownish or reddish “enclosu-
res”. In these are sporadical anorganic forms of calcite filling
the vesicles. These are the so-called evinosponges {Gross-oolites).

In the southwestern part of the Murdnska plosina, in the over-
lier of the Dachstein limestones and in the substratum of dark
shales regarded as Lias, are grey and light-grey crinoidal lime-
stones (the hill GoStanovd) with Brachiopoda and Lamellibran-
chiata: Rhaetina pyriformis (Suess), Zeilleria norica (Suess),
Zeilleria  elliptica (Zugm.), “Rhynchonella”  subrimosa
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Among macrofossils in the cut of the road only megalodonts
were found: Megalodus companatus Guemb.

In thin section the texture of the Dachstein limestones is con-
siderably varied (micrites, biomicrites, microsparites).

a) In red limestones are infrequent organic remains, while in
grey and dark-grey limestones organic remains are more
frequent. In some places these limestones are overfilled with the
organic remains and may be designated as biomicrites. They
contain Foraminifera: Involutina gaschei (Koehn. — Zan. et
Bronn.), Involutina minuta Koehn-Zan., (Involutina are
mostly recrystallized); Frondicularia sp., Lenticulina sp., Trocho-
lina sp. and others. Besides Foraminifera there are Gastropoda,
Ostracoda, fragments of juvenile Lamellibranchiata, Coprolites,
Radiolaria, rare Praecalpionellopsis gemerensis Borza, Acicula-
ria sp. and Aeolisaccus sp.

Among Dasycladaceae are sporadical Gyroporella ct. vesiculi-
fera Guemb.

Sometimes limestones contain intraclasts of the size 0.04—
0.15 mm. Rarely the limestones are dolomitized. In the dolomi-
tized part organic remains were not preserved. Autigene minerals
are represented by quartz.

b) Grey fine-grained and medium-grained bedded limestones
contain several microfacial types. Such are oolitic limestones
(oosparites] with oolites of the size of 0.3—0.8 mm observable
on the weathered surface.

The oolites are spherical and oval, with indistinctly concentric
and radiate structure. In the cores of the oolites are fragments
of limestones, rare Foraminifera, fragments of Lammellibran-
chiata, spines- of echinoderm. Mostly they are poor in organic
remains. In the oolitic limestones are intraclasts. Matrix is micro-
sparite.

c) The next group of limestones are calcarenites formed of
unrounded fragments of limestones. The limestones fragments
are micritic and microsparitic, of the size of 0.1—1.0 mm. There
also appear coarse-grained varieties of grey bedded limestones
with. clastics of the size of 3 cm and even more. Clastic material
in the coarse-grained varieties.are mostly unsorted. Frequently
they contain recrystallized fragments of Lamellibranchiata, Cri-
noid segments, Gastropoda, infrequent Foraminifera. The latter
are represented by Involutina muranica ] endr., Duostomina sp.
and others.

Of this type are also dark limestones in the overlier of bedded
light-grey Dachstein limestones containing Dasycladaceae and
Foraminifera: Diplopora muranica By str., Heteroporella crosi
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(0O tt.), Gyroporella aff. vesiculifera Gue mb., Triasina hantkeni
Ma j z o n. Macrofossils are represented by Rhaetavicula contorta
(Portl).

Matrix of calcarenites is sparite indicating an environment of
highenergy.
" The Dachstein limestones occupy here Middle und Upper No-
rian, and their top part extends to the Rhaetlc. Their substratum
contains the Furmanec limestones with Heteroporella, Conodonta,
Ammonites and Lamellibranchiata. They are overlain by grey cri-
noidal limestones and dark-grey spotted marly limestones of the
Lias.

The Nizke Tatry mountains (Fig. 12)

The Nizke Tatry are the only core mountains in Slovakia
whose crystalline core is formed of two tectonic units of the
Ist order: the Tatric and the Veporic.

The contact between them is on approximately the middle of
the mountains running through the pass (saddle) Certovica and
is known as “the Certovica line”. It is regarded as a deep tecto-
nic scar that absorbed the crystalline of the KriZna nappe
(A.Biely — O. Fuséan 1967).

The region extending to the west of the Certovica line — the
mountain group of Dumbier (the maximum height 2.043 m above
sea level) is the Tatric unit. Its crystalline core — the subzone
of Dumbier — is formed of intensively metamorphosed and gra-
nitized crystalline shales {mostly in its southern part), and of
granitoids (in its nothern part).

The Mesozoic of the Tatric is represented mainly by the Lower
Triassic. Middle or Upper Triassic sediments are infrequent, and
Jurassic and Creataceous sediments are only in the western part
of the mountain-range. The tectonics of the Tatric Mesozoic is
complicated; the Mesozoic is frequently folded-in deep in the
crystalline (Trango$ka) or folded into recumbent folds (“the
recumbent fold Tlsta” etc.).

The Triassic of the Tatric

The Tatric Triassic commences with a sequence of quartzose
sandstones with layers of conglomerates (see the locality Nr. 16
Donovaly). Upwards they contain first the layers of variegated
clayey. shales, above them variegated shales predominate abso-
lutely. The sequence yields no fossils. Only the layer of slightly
marly greenish shales in the top part of variegated shales con-
tains Costatoria costata (Zenker) indicating the Campilian —
similar to the beds of grey-yellow laminated dolomites.
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TECTONIC SCHEME OF THE NORTHERN SLOPES OF
THE NiZKE TATRY- MTS. IN THE VICINITY

OF MALUZINA
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Fig. 12

The Middle Triassic is represented mainly by the Gutenstein
limestones. They are bedded and flaggy; there are also layers
of vermicular limestones and intercalations of crinoidal lime-
stones. In the basal part of the Gutenstein limestones is the
fauna of Trachynerita gaillardoti (Lefr.), Neritaria stanensis
(Pichl), and Costatoria sp. As the higher part of the Middle
Triassic are regarded bedded dolomites present only in small
and isolated folded lenses.

The Upper Triassic is in the facies of the Carpathian Keuper,
mainly in the form of bedded quartzites and conglomerates wtih
intercalatiors of variegated shales. Beds of the Rhaetic age are
missing.

The bed sequence of the Tatric Mesozoic ends, by beds of the
Cenomanian age. On the beds rests the KriZna nappe with the
bed sequence of the Middle Triassic up to the Albian. Only in
the western part of the mountains (the Staré Hory) are the
Lower Triassic, Permian {“the verrucano-facies”) and the cystal-
line.

In the KriZna nappe several facies of the Jurassic were dis-
tinguished (therefore in literature various “series” are quoted,
as for example: “the Zliechov series” containing the Jurassic in
spotted marls, “The Beld series” in crinoidal limestones, “the
Itanova series”, etc.]). In the Triassic of these “series” the differ-
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ences are not so distinct. In the area of the “Ilanova series”-in
the Anisian predominante dark, bedded and massive limestones
{“the Gutenstein and Annaberg limestones”) in the area of “the
Zliechov series” dolomites predominate. Dark limestones on the
base of the Middle Triassic are 30—40 m thick and their distribu-
tion is reduced.

Some smaller differences are also in the higher sequences of
the Triassic; still they are not so decisive as to support the pre-
cise determination of partial facial areas. '

The Gutenstein limestones are particularly frequent in the area
of the Deminovskd dolina (valley) — the karst area with caves.
They are bedded, dark limestones with layers of vermicular lime-
stones, and higher-up thick-bedded and massive limestones with
layers of crinoidal limestones. The latter contain Lamellibran-
chiata and Brachiopoda, in their top part also Dasycledaceae in
the layers of light-coloured limestones.

The assoclation of the Anisian Brachiopoda is known from
numerous localities. The species Decurtella decurtata (Gir.) is
only in one of them: in the Demdnovskd dolina (valley) as
quoted already by D. Stdr (1868). Here it is also in the bed
sequence with Tetractinella trigonella (Schloth.), Coenothy-
ris vulgaris (Schloth.), Mentzelia mentzelii (Dunk.), Mentze-
lia mentzeli mentzeli (D unk.), Mentzelia mentzeli cf. judicaria
(Bittn.), “Retzia” schwageri Bittn. Spiriferina fragilis
{Schloth.), Spiriferina bonii Sachi-Vialli, ?Encrinus lil-
liiformis Miller; elsewhere only Entolium discites (Schloth.],
Coenothyris vulgaris (Schloth.), Mentzelia mentzeli (Dunk.)
and Tetractinella trigonella (Schloth.) — in the Demé&novska
and Ilanovskid dolina (valleys), or Mactromya rectangularis
(Seeb.) and Elegantinia elegans (Dunk.) — the Deménovska
dolina valley.

Dark-grey dolomitic limestones and limestones of higher
colour-shades in the top part of the sequence contain Dasyclada-
ceae Physoporella dissita (Guemb.) Pia and Foraminifera Ci-
taella cf. insolita (Ho), Citaella dinarica (Koch. Dev.-Pan-
tic€), Pilammina densa Pantid, Citaella aff. irregularis
(Salaj).

The next higher dolomite sequence commences in the zone with
Physoporella pauciforata (Physoporella dissita (Guemb.) Pia,
in the Demé&novska dolina valley) and extends to the substratum
of the Lunz beds. In the mass of dolomites are some layers of
dark, dark-grey, fine-grained limestones of the biosparite type.
One of the layers contains Physoporella praealpina Pia and ?
Diplopora annulatissima P ia with Foraminifera Citaella dinarica



(Koch. Dev.-Pantigc), Citaella cf. insolita (Ho), Ammoba-
culites cf. radstadtensis Kr. T oll., Endothyranella sp.

Another layer contains solely the species Diplopora philosophi
(Pia) Pia with Foraminifera Frondicularia woodwardi Howc h.,
Ammobaculites aff. wirzi Koehn-Zann. The mutual relation-
ship between the layers is not clear, they were found in different
cross-sections. We only know that the layer with Diplopora philo-
sophi (Pia) is in the substratum of dolomites with Diplopora
annulata (Schatfh.). The top layer of the dark limestones is
about 10 m thick sequence of black, thin-bedded compact lime-
stones with Costatoria goldfussi (Alb.) above dolomites with
Diplopara annulata and about 30—40 m below the Lunz beds.

The Lunz beds are here only thin lenses in dolomites. The No-
rian and in some places also Tuvalian are in the Carpathian
Keuper. In its lower part is white and yellow, well bedded dolo-
mite with nodules of cherts and with fine intercalations of green
shales (Keuperdolomite), in the higher part are mainly green
and red clayey shales with layers of quartzose sandstones.

Limestones and shales overlying the Carpathian Keuper are
generally dark and represent Rhaetic beds in the Carpathian
and Schwab facies. In the area of the Nizke Tatry mountains
and in other mountain-groups the Rhaetic beds use to be rich in
fossils. The most important locality (Bystry potok} is on the
northern foothill of the Velka Fatra mountains. It is a type of the
so-called Carpathian facies. The beds contain: Rhaetina gregariu
(Suess), Zeilleria norica (Suess), Zugmayerella uncinata
(Schafh.), Austrirhynchia cornigera (Schafh.), Dimyodon
intusstriatus (E mmr.), Plagiostoma praecursor (Quenst.) Lo-
pha haidingeriana (E mmr.), Placunopsis alpina (Winkl.) and
from the higher part Rhaetavicula contorta (P ortl.), Variamus-
sium schafhautli (Winkl.), Chlamys valoniensis {Defr.], Pla-
cunopsis alpina (Winkl), Myophoria inflata (Emmr.) —
(D. Star 1868, M. Kochanova 1965).

In the area of the Nizke Tatry mountains, paleontological lo-
calities of the Rhaetic are not completely available. There are
associations with 1. Chlamys mayeri (Winkl.), Chlamys cf.
mayeri (Winkl.}, Placunopsis alpina (Winkl.), Rhaetavicula
contorta (Portl.}) — Cerveny grafi; 2. Pleurophorus cf. elongatus
Mor e, Placunopsis alpina (Winkl.), Parallelodon sp., Rhaeta-
vicula contorta (Portl.] — the Revicka dolina valley; 3. Rhae-
tina gregaria (Suess), Thecosmila clathrata (Emmr.) — the
Ludrovianska dolina valley.

The next higher tectonic unit is the system of shear nappes
or slices, designated as “the Cho& nappe”. Different development
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of the Middle Triassic in the northern slopes of the Nizke Tatry
Mountains was the basis of its dividing into the dolomite deve-
lopment (“the Cierny Vah series”, “the Cierny Vé&h subunit” by
M. Mahel 1967, 1968) and the development with Reifling lime-
stones [(“the Biely Vah series”, “the Biely Vah subunit”).

Tectonic units where the Middle Triassic is in the dolomite
development — the Sturec nappe — (“the partial nappe -of Malu-
Zind” and “the partial nappe of Boca”, A. Biely 1966) are the
tectonic substratum of the Cho¢ nappe s. s. (“the Svarin nappe”,
A. Biely 1966). Both Triassic developments form two-nappe
system in superposition on the northern slopes of the Nizke Tatry
mountains. In other mountain-ranges, in the overlier of the Kriz-
na napple only one of the systems is present (for example: the
Cho¢ Mountains, the eastern part of the Velkd and Mala Fatra
Mountains) only the Cho¢ nappe, in the western part of the Velka
Fatra Mountains, in the PovaZsky Inovec Mountains only the
Sturec nappe or nappe outliers of both the nappes (the southern
part of the Velkd Fatra Mountains, the StrdZovska hornatina
Mountains).

The partial nappe of Boca as on the bottom tectonic slices of
the Sturec nappe is characterized by the Permian in the “mela-
phyre series” and by dolomites of the Middle or also Upper Trias-
sic. The partial nappe of MaluZind& commences with Lower
Triassic quartzites overlain by Middle and perhaps also Upper
Triassic dolomites with a slice of grey limestones containing
Myophoria fissicostata (Woehrm.), Trigonodon ct. rablensis
(Gredl.). According to them there are beds of the Carnian and
slices of dark-grey, somewhere oolitic limestones accompanied
with dark marly shales containing Chlamys winkleri (Stopp],
Rhaetavicula contorta (Portl), Austrichynchia cornigera
(Schafh.) referred to the Rhaetic (M. Mahel 1967; A. Biely
in Biely — Bystricky 1968).

Most extensive is the Cho& nappe s. s., (“the Biely Vah partial
nappe — M. Mahetl 1971). Its Middle Triassic is a type of the

“Biely Véh series”. Its bed sequence commences with the Guten-
stein limestones (the Lower Triassic is only on the southern
slopes of the Nizke Tatry mountains} and terminates with Rhaetic
beds (the so-called Késsen beds).

The Gutenstein limestones

They are bedded, somewhere massive, in the top part with
a layer of light colour shades or with layers or vermicular lime-
stones. Among macrofossils found was Modiolus triqueter
(Seeb.). Stratigraphically important are Dasycladaceae, espe-



cially in the layer of light-coloured limestones. In numerous pro-
files of the northern slope of the Nizke Tatry mountains are:
Physoporella pauciforara (Guemb.} Steinm. v. pauciforata,
and perhaps its varieties v. sulcata By str., v. gemerica By str.,
Physoporella dissita (Guemb.) Pia, Ph. cf. praealpina Pia,
together with Foraminifera: Citaella cf. insolita (H o), Citaella
cf. dinarica (Koch. Dev.-Panti¢), Trochammina almtalensis
Koehn.-Zann., Ammobaculites aff. radstadtensis Kr. Toll,
Valvudina sp., Endothyra sp.

Dolomites

‘"The Gutenstein limestones are overlain by a sequence of grey
bedded, somewhere massive and saccharoidal dolomites, very
poor in fossils. Quoted is only Tetractinella trigonella
(Schloth.), and Dasycladaceae from several localities: Macro-
porella cf. alpina Pia, Physoporella pauciforata v. pauciforata,
Ph. pauciforata v. ? gemerica Bystr., Ph. dissita (Guemb.]
P ia, Physoporellae cf. praealpina Pia.

From the southern slopes of the Nizke Tatry mountains, from
the village Predajnd comes the assoclation Physoporella pauci-
forata (Guemb.) Steinm. v. pauciforata, Ph. pauciforata,
(Guemb.) Steinm. v. suleata Bystr., Ph. pauciforata,
(Guemb.) Steinm. v. gemerica Bystr., Ph. pauciforata
(Cuemb.) Steinm. v. undulata Pia, Ph. cf. praealpina Pia.

The top part of the dolomites contains dark-grey and light-
-grey cherts, forming thus transition into the next higher sequence
of dark cherty limestones designated as the Reifling limestones.

The Reifling limestones

They are grey, bedded, muddy limestones, either containing
dark cherts or being distinctly nodular, or both. Microfacies are
mainly fibrous and fibrous-globochaete (with thin shells of La-
mellibranchiata). The source of the chert nodules are radiolaria
and sponge spicules. Sometimes beds of limestones alternate
with thin intercalations or thicker layers (to 0.5 m) of grey-green
shales; particularly in the lower part of the sequence. Strati-
graphical -range of the maximally 30—40 m thick sequence is
considerably variable. The sequence commences in the Upper
Amnisian and extends to the lower boundary of the Aon beds or
organodetrital and bioherm limestones, sometimes laterally alter-
nating with them (see the localities Svarin, Turik, Liptovska
osada}.

Fossils of the lowest beds: Piarorhynchia trinodosi (Bittn.),
known also from the northern and southern slopes of the Nizke
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Tatry mountains (from the village Predajnd; in the Svétojanska
dolina valley), Physoporella dissita (Guemb.) Pia, Pilammina.
densa Pantié& Ammobaculites radstadtensis Kr.-Toll., Ci-
taella dinarica (Koch. Dev.-Pantic), Citaella sp., Duostomi-
na sp., (the southern slopes of the Nizke Tatry mountains, Vajs-
kova, Zaturéie); Conodonta: Gladigondolella tethydis (Huc k-
riede), Gondolella excelsa (Mosher), Enantiognathus petrae-
viridis (Huckriede) (Homélka, the StrdZovskd hornatina -
mountains), and Lamellibranchiata: Daonella taramelli Mo js.
(the quarry Svarin], Daonella cf. pichleri Mo js., Daonella ci.
tyrolensis Mo js. (the quarry Turik) — they are somewhat lower.

In the top part (Cordevolian) of the filling limestones are Mo-
nophyllites aonis (Mojs.) — (M. Rakis 1960). The occurrence
of Daonella lommeli Mo js. in shales overlying the Reifling lime-
stones in the StrdZovska hornatina mountains (M. Mahel in
R. Mock 1971) is important for the determination of the strati-
graphical diapason of the Reifling limestones. It is, however, not
evidenced by material.

The Reifling limestones are overlain by “the Aon beds” or by
the Raming limestones. The first are referred to the base of the
Julian, the latter commence in the Cordevolian.

“The Aon beds”

are dark marly shales with layers of bedded nodular and cherty
limestones or marly limestones with Monophyllites simonyi
Hauer (the quarry Svarin), with the fauna of indeterminable
Lamellibranchiata and with Foraminifera Trocholina multispira
Oberh., Trocholina ventroplana Ob er h., Rhizammina cf. sulim-
bata Kr.-Toll, Nodosaria epheiloculata aglabra Kr.-Toll,
Endothyra keupperi Ober h., Variostoma pralongense Kr.-Toll
{the quarry Turik).

The Raming limestones

Light-coloured massive organodetrital limestones overlying the
Reifling limestones already known earlier (A. Mat&jka 1927,
Z. Roth 1939), only they were not considered stratigraphically
and facially important, neither after their correlation with the
Wetterstein limestones (E. Spengler 1932).

Their facies and position correspond to the Raming limestones,
recently distinguished in the Alps (A. Tollmann 1966).

The Raming limestones are light-coloured massive and thick-
-bedded limestones. Their facies recalls the Wetterstein lime-
stones. In contrast to the Wetterstein limestones, they do not
contain Dasycladaceae, since they are bioherm limestones in
a sphinctozoan or cidarise biofacies.
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According to their facies, several types were distinguished:

— light-grey and light-coloured limestones or thick-bedded
limestones with “the fauna of the Cho& dolomites” (B. Dornyay
1918, A. Matéjka 1927, D. Andrusov 1964, M. Mahe ! 1967,
1968); Cidaris dorsata Miinst., Encrinus cassianus Klipst,
Entrochus silesiacus Bayer, Cidaris cf. schwageri W6 hrm.,
Cruratula cf. carinthiaca (Rothpl.), Encrinus (Cassiocrinus) cf.
varians Miinst. (the surrounding of RuZomberok, especially on
the slopes of Mnich, B. Dornyay 1918, V. Vogl 1918,
E.Spengler 1932).

Light-coloured limestones to the southeast of Podsuchd, with
“Terebratula” aff. sturi Laube, Diplospirella wissmanni
{(Muenst.) and especially light-coloured limestones from Lip-
tovska Osada with Cidaris, Sphinctozoa, Hydrozoa, Foraminifera
and some problematic fauna (see the locality of Liptovska
Osada].

— grey and dark organodetrital thick-bedded limestones with
Brachiopoda “Terebratula” neglegta Bittn., “Terebratula” ladina
Bittn., Aulacothyris ruedti (Bittn.), “Spiriferina”. gregaria
Suess, “Terebratula” aff. sturi Laube, “Terebratula” oppeli
Bittn., Dioristella indistincta (Beydrich], (to the SE of Lud-
rova), Cruratula carinthiaca (Rothpl.), “Spiriferina” gregaria
Suess, Dioristella indistincta (B'ey drich), Aulacothyris ruedti
(Bittn.),Anisactinella quadriplecta (Muenst.), Pecten ? octo-
plicatus Bittn. (to the E of the village Ludrovd).

— dark micritic limestones with the fauna of Brachiopoda.
They overlie the previous types of limestones (see Liptovska
Osada) and perhaps they are equivalent to “the Aon beds”. In
fact, they are overlain by the Lunz beds.

The Lunz beds

The shales with layers of sandstones are designated as the
Lunz beds or sometimes as “the Reingraben shales”, form a litho-
logically important bed sequence. The Sequence divides the dolo-
mites into two parts. Dolomites in the substratum were regarded
as Middle Triassic; those in the overlier as Upper Triassic-equiva-
lent to Hauptdolomite in the Alps. Thickness of the Lunz beds
is very variable (perhaps owing to tectonic reduction].

Only in the area of the Cho¢ nappe between Krdlov4 Lehota
and Liptovsky Hrddok and Liptovsk¢ Mikuld$ its thickness is
about 300 m which is unknown in other mountain-ranges.

Fossils of the Lunz beds are mostly represented by the species
found by D. Star (1868) on the southern slopes of the Nizke



Tatry mountains: Halobia haueri Stur, Leda elliptica Goldf.,
Leda sulcatella Wissm., in shales designated as “the Rein-
graben shales”. At present we know several localities with Lamel-
libranchiata Halobia rugosa Gue mb., Halobia cf. miesenbachen-
sis Kittl, from the northern slopes, Halobia rugosa Guemb,,
Halobia cf. miesenbachensis Kittl, Leda deffneri Op pel, Ento-
lium discites (S-chloth.}, Gervillia cf. muscoloides (Stop p.),
Myophoriopsis rosthorni {B o u é), Pleurotomaria sp., Cuculea sp.
Lima sp. from the southern slopes of the Nizke Tatry (M. Pulec
1965). Stratigraphically important are two finds of Ammonites
Carnites floridus (Wulfen) (V. Andrusovova 1960, 1967)
indicating that the Lunz beds commence by the zone with Carni-
tes floridus of the Lower Julian. Somewhere miospores appear
(see the locality 12 — Liptovsky Hraddok).

The upper stratigraphical line of the Lunz beds is not evidenced
by fossils. It may, however, be determined according to fauna
and flora of dolomites in their overlier.

Hauptdolomite

The dolomites overlying the Lunz beds were generally ascribed
Norian age. The only occurrence of Neomegalon triqueter panno-
nicus (Frech.) — (D. Andrusov 1938), was regarded as the
Norian fossil. At present we know further occurrences of fossils
from dolomites overlying the Lunz beds — megalodonts: Neome-
galodon triqueter pannonicus (Frech.), Neomegalodon laczkoi
{(Hoernes), Neomegalodon carpathicus Kochanovéd, Ga-
stropoda and Lamellibranchiata: Ampulospira paludinaris
(Muenst.), Ampulospira cf. sanctaecrucis (Wissm.), Neoschi-
zodus sp., Trigonodus sp., Naticopsis sp., Hologira sp. (see the
locality 14 Liptovska Osada); and Dasycladaceae. In all the loca-
lities known are Poikiloporella duplicata (P1a) Ott (Zamostie
on the southern slopes of the Nizke Tatry mountains; Liptovska
Osada — the western slopes of the Nizke Tatry; Svit — the north-
ern slopes of the extreme eastern part of the Nizke Tatry). The
lower part of the Hauptdolomite is of the Upper Carnian (Tu-
valian) age; the upper part — of the Norian.

The Dachstein limestones

The Hauptdolomite is the top sequence known in the nappe out-
liers of the Choé nappe. The higher members of the Triassic are
presented in isolated cases when the Cho¢ nappe is represented
by extensive masses as in the nothern slopes of the Nizke Tatry.
In the valley of the river Biely Vah the Hauptdolomite is over-
lain by light-coloured and grey bedded limestones designated as



the Dachstein limestones and referred to the Norian. Macrofossils
were not found except Zeilleria elliptica (Zugm.), Austrirhyn-
chia cornigera (Schafh.), Placunopsis alpina (Winkl.), Placu-
nopsis intustriata (Emmr.) quoted by M. Mahel 1964. '
The lower part consists of about 3 m thick beds of grey lime-
stones with layers of brecciated and oolitic limestones. Upwards
the thickness of beds decreases, the limestone get fine-grained
or compact. They contain Foraminifera: Involutina communis
(Kr.), Involutina tumida (Kr., Toll.), Involutina sinuosa prag-
soides (Oberh.), Inv. sinuosa sinuosa (Weynsch.), Inv. si-
nuosa oberhauseri (S alaj), “Semiinvolutina clari Kr.,, Toll.”,
Triasina hantkeni Ma jz., Trocholina permodiscoides Oberh,,
Trocholina acuta Ober h., Paalzowella austriaca (Kr., Toll),
and isolated Dasycladaceae recalling the genus ? Acicularia sp.
The relationship between these limestones and the next higher
sequence — “the Kdoissen beds” is not quite clear, because tecto-
nics is more complicated here than it was formerly assumed.

The Késsen beds

The top sequence for the Triassic in the Cho¢ nappe, rich in
fossils are dark bedded limestones and dark marly shales to the
south of the village Hybe in the valley of the river Biely Vé&h.
The fauna was studied by W. Goetel (1917); D. Andrusov
'(1934) found an Ammonite Arcestes (Arcestes) cf. rhaeticus
(Clark) and F. Prantl (1938) — Bryozoa. At present the
fauna of the Kdssen beds is studied by M. Kochanova (1965)
and J. Michalik (see the locality Hybe). Brachiopoda: Sinu-
costa emmrichi [%u ess), Zugmayerella uncinata (Schafh.),
Z. koessenesis (Zu gm.), Lepismatina austriaca (Suess), Oxy-
colpella = oxycolpos (Emmr.), Septaliphoria [issicostatu
(Suegs), “Rhynchonella” subrimosa Schafh., Austrirhynchia
cornigera koessenensis (Zugm.), A. cornigera -carpatica
(Zugm.), Rhaetina gregaria (Suess), Rhaetina pyriformis
(Suess), Zeilleria norica (Suess), Zeilleria elliptica (Zu g m.},
Zeilleria waldeggiana (Zu g m.), Zeilleria cf. austriaca (Zu gm.),
Thecospira haidingeri Suess, Thecidea (Pterophlocus) emm-
richi Suess, Discina (Orbiculoidea) insignis Suess. Lammelli-
branchiata: Rhaetavicula contorta (P ortl.), Oxytoma inaequival-
vis intermedia (E m mr.), Cassianella inaequiradiata (Schafh.},
Plagiostoma gigantea (S ow.), Plagiostoma gigantea puncata
{Sow.), Mantellum subdupla (Stopp.), Lima alpissordidae
(Winkl), Lima pectinoides (Sow.), Terquenia arietis
Quenst, Chlamys valoniensis (Defl), Chlamys favrii
(Stopp.), Chlamys simkovicsi (Goetel), Velopecten ci. brau-
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nii Kon., Velopecten zejschneri Goetel, Variamussium schaf-
hédutli (Winkl.), Endolium hehlii d’' Orb., Dimyodon intusstria-
tus (Emmr.), Harpax aff. spinosa (S ow.), ?Plicatula archiaci
Stopp., Placunopsis alpina (Winkl.), Lopha haidingeriana
(Emmr.}, Ostrea anomala T er q., Modiola hybbensis (Goetel),
Modiola schafhdutli {S tur), Leda deffneri O p p el, Parallelodon
hettangiensis (Terq.), Myophoria inflata Emmr. Myophoria
liassica Stopp. Myophoria liassica exaltata Goetl, Cardita
austriaca (Hau), Cardita multiradiata (Emmr.), Protocardia
rhaetica (M er.), Pleuromya cf. suevica R o11 e, Chlamys winkleri
(Stopp.), Chlamys falgeri (Mer.); Cephalopoda: Arcestes
{ Rhaetites) cf. rhaeticus (Clark]); Bryozoa: Berenica hybensis
Prantl, Stomatopora sp.: Echinoderms: Pentacrinus bavaricus
Win k1, Cidaris subverticillata G o tt., Cidaris {Rhabdocidaris? )
sp.; Foraminifera: Hyperammina stabilis Kr., Toll., Glomospira
sp., Nodosaria apheilocula aglebra Kr., Toll.,, Nodosaria pupi-
formis T er q., Dentalina absoleta Schwa ger, Marginulina so-
lida Ter q., Lenticulina polygonata (Franke), Astacolus manu-
tina informis (Schwager), Astacolus pediaca (Tappan]j,
Astacolus inquisita (Terq.), Falsopalmula aff. arignota Kr.,
T ol1l., Frondicularia rhaetica Kr., T ol1., Lenticulina subquadra-
ta (Terq.), Frondicularia gerkei Kr., Toll., Marginulina solida
T er q., Austrocolomia marschali Oberh. (0. Jendrédkova —
J. Salaj 1967). Conodonts: ?Gondolella navicula Huckriede
(J.Pevny — K. Budurov 1970).
In the bed sequence of the Cho¢ nappe we may trace:

1. The Rhaetic Kdssen beds, the Dachstein limestones and the
top part of the Hauptdolomite (the locality 10, Hybe]);

2. The Middle Triassic and the base of the Upper Triassic (do-
lomites, the Reifling limestones, “the Aon beds”, the base of the
Lunz beds), the locality 11, Svarin;

3. the top part of the Lunz beds (the locality 12, Liptovsky
Hréadok]);

4. the Middle Triassic and the base of the Upper Triassic
(dolomites with diplopora, the Reifling limestones); “the Aon
beds” (the locality 13, Turik); '

5. the top part of the Reifling limestones, the Raming lime-
stones (the locality 15, Liptovskd Osada]);

6. the lower part of the Hauptdolomite in the reef and la-
goonar facies (the locality 14 of Liptovskad Osada}.

In the sequence of the Tatric:

7. the sequence of Lower Triassic quartzites (the locality Nr. 16
Donovaly]).



10. Hybe -
the Kossen beds (Fig. 13, 14)

In the locality is an outcrop of Rhaetic rocks in the outer
bank of the meandre of the river Biely Vah under the northern
foothill of the Nizke Tatry mountains. The river penetrated
through the thin cover of Paleogene rocks into Upper Triassic
sediments of the Cho¢ nappe. -

The oldest rock near the locality is the Upper Triassic (Carnian
— Norian) dolomite (Hauptdolomite) of grey-lightgrey colour.
The rock was not studied in detail. The higher situated light-
-coloured and grey bedded limestones of the Norian (“the Dach-
stein limestones”] frequently contain small detritus, mostly of
Gastropoda and Bivalvia fragments. In the little rocks above the
lateral valley below the locality, the limestones contain frequent
intercalations of pink limestones, indistinctly spotted limestones,
brown-red limestones with indications of nodularity. In higher
layers, exposed by the cut of the railway-track, J. Koutek
(1927) described brecciated limestones. (Breccia fill there deep-
enings in light-coloured limestones, and are distinctly graded-
bedded. They pass into yellow marly limestone intercalations.
The lateral transition is organodetrital limestone.] In the top
layers of the sequence are light-coloured oolitic limestones, get-
ting darkgrey towards the overlier.

A part of the higher sequence is exposed by an artificial ex-
posure. Its tectonic position makes detail conclusions on strati-
graphy obscure. According to the existing results its sequence is
as follows:

1. Dark-grey, fine-crinoidal biosparitic limestones. They are
comparatively well sorted, containing isolated shells of Brachio-
poda, and valves of oysters on the base. The limestones display
no traces of microfauna; the absence of the marly component
facilitates recrystallization of the rock, in some places. These
beds are in the cores of two recumbent anticlines.

2. Beds of grey organodetrital biomicrosparitic and bidsparitic
limestones. They contain frequent lenticular layers of lumachel-
les of larger Bivalvia. Most frequently the valves are oriented
towards the overlier by their arch. The surface of the limestone
beds is waved-eroded, the filing of the deepening is graded. The
fine-grained rock mass contains small segments of crinoids,
spines of echinoderm, sclerites of Holoturia, Foraminifera and
protoconchs of Mollusca. In thin sections small pyrite aggregates
may be found.

3. The next higher sequence consists of rhythmically alternat-
ing mar) layers overlapped by beds of organodetrital limestones.
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Fig. 13 A schematic geological map of the locality of Hybe (modified
according to the Geol. map by R. Kettner and V. Stastny
1925—1930)

1. Upper Triassic dolomite; 2. Dachstein limestones; 3. layers with
slump bodies in light-coloured limestones; 4. light-coloured and dark-
grey oolitic limestones; 5. a dark sequence of rhythmically alternating
marls and detrital limestones; 6. the line of the cover of Paleogene de-
posits; 7. sinkholes.

Rhythms are 30 cm—2 m thick. Beds of organoclastic limestones
consist of crinoid segments, fragments of calcareous shells of
Bivalvia and Brachiopoda, fine organic detritus. and a small
amount of marly material. In the lower rhythms the limestones
have an character of biomicrosparite, it contains a lot of micro-
fauna, in sections are observable burrows of .burrowing animals.
Among macrofauna generally Bivalvia of all ecological types
and larger Brachiopoda prevail. The rests of valves are damaged
by transport. In the limestone intercalations of the higher
rhythms the fine material is less abundant (biosparites); among
fauna nectobenthonic types of Bivalvia prevail.
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Zeilleria norica (Suess) 7"""“‘*‘—'
Thecospira haidingeri Suess -
Oxycolpella axycolpos (Emmr) -
Sinucosta emmrichi (Suess) — -
Zugmayerella koessenensis (Zugm) S
Austrirhynchia cornigera (Zugm) e
Septaliphoria Fissicostata (Suess)

+~Ahynchonella” subrimosa Schatlh.

Rhaetavicula contorta (Portl.)
Oxytoma inaequivalvensis (Emmr.)
Cassianella inaequiradia (Schafh.)
Plagiostoma gigantea (Sow)

Lima (Mantellum) subdupla (Stopp}
Lima alpis sordidae (Winkler)

Terquemia arletis Quenst,

Dimyodon intusstriatus (Emmr.)
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Placunopsis alpina (Winkl.)
Lopha haidingeriana (Emmr) ——an——a—
Liostrea anomala Terq. -
Cardita austriaca (v, Hauer.) e — i
C. multiradiata (Emmr.) e —
Protocardia rhaetica (Mer.) ———
Modiola hybbensis (Goetel) ~enli—tn-o
M. schathdutli (Stur) T
Myophoria inflata Emmer. i
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Pinna miliaris Stopp.

Pholadomya sp.
Entolium hoehlii (d Orb)

Velata zejsineci (Goetel) —"-_-0_
Chlamys valoniensis (Defr) _’__*——*—
Ch. winkisri (Stopp.)
Ch. favri (Stopp.)
Ch. falgeri (Mer)

Ch. simkovicsi (Goetel)

Straparollus szajnochas Goete!
Pseudomelania quenstedti (Stopp)

— -
—— —
————
———
Pentacrinus bavaricus Winkl. M

Cidaris subverticlilata Cott. —— el

Fig. 14 The Table of occurrences of the most important fossils in the
exposure in the locality Hybe. Slightly schematized.



Layers of marls are distinctly affected by tectonics and their
internal structure is predominantly rubbed. Somewhere are rests
of the former vertical division in three zones the lower — the
calcareous, the middle — the bituminose, and the surficial thin
oxidic crust. Elsewhere the regularity was complicated by re-
sedimentation. In the immediate overlier of the limestone bed
is sometimes a thin layer of yellow-grey marl. The limestones bed
is overlain by grey calcareous marlstone with frequent concre-
tions of marly limestones and with abundant Bivalvia, Brachio-
poda, Echinoderms, Gastropoda and isolated damaged nuclei of
nautilide Cephalopoda. Brachiopoda and Bivalvia are sometimes
preserved in the living position. The horizon is 10—60 cm thick
and passes continuously into the layer of black marlstone with
considerable amount of bituminose admixture. Its dark colour is
due to the iron monosulphide dispersed.in the rock. In section
we may observe lamines of detritus or yellow-brown sediment,
discontinuous or lenticular. The rock contains isoclated shells of
Brachiopoda (mainly Z. norica). The top line of the layer of black
marlstone is the bed of brown-ocre-yellow oxidic sediment. The
marly rock contains numerous fine shell-fragments; larger orga-
nic remains are infrequent. Its nature varies: somewhere it re-
calls oxidated residue of black marl, elsewhere resedimented
material; sometimes it is irregularly striped or intermixes with
dark marl. It is overlain by a bed of organodetrital limestone.
In the exposed beds the sequence is repeated 9 times.

Since the overlier of the rhythmical “dark” sequence is not
exposed, its stratigraphical diapason is problematic so far. In
limestone fragments in debris on the higher slope was found an
Ammonite described as Arcestes (A.) rhaeticus (Clark) (D. An-
drusov 1934). The conodont Spathognathodus hernsteini found
by D. Majerska in layer XXXII is a typical fossil of the
Sevatian. The locality is tectonically very complicated, insuffi-
ciently investigated so far.

11. Svarin —
Middle and Upper Triassic (Fig. 15, 16}

From the road between Hybe and Liptovsky Hrddok we turn
first to the south (to the Bocianska dolina valley, to Certovica)
then to the left on the way eastward to the CiernovaZska dolina
valley. About 6 km from the village Krdlova Lehota is the village
Svarin, where the Svarinska dolina meets the CiernovaZska. Then
along the left bank of the river Svarinka and through the Cierno-
vdZska dolina (along the right bank of the river Cierny Véh)
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after walking about 650 m we reach the locality. The exposure is
in an abandoned quarry (in the cut of the railway-track), on the
southern slopes of the highland between the Biely and Cierny
Véh river basin. The Highland represents the extreme northern
protrusions of the Nizke Tatry mountains (the orientation map
is on the illustration, Fig. 15).

In the valley of Svarinka, the Mesozoic of the Hronic (the main
pre-Senonian unit) is represented by slices (partial nappes sensu
A. Biely 1965 in D. Andrusov 1967 b): the Boca and Malu-
Zinéa slices belonging to the nappe of Sturec. In the valley of the
river Cierny Vah, is only the Cho¢ nappe (the illustration 15).
Here the Middle and Upper Triassic are exposed in the typical
“Biely Vah facies”: in the Middle Triassic — limestones of the
Reifling type;: in the Carnian — the Lunz beds (somewhere 300 m
thick). In contrast to the Cho¢ nappe (“Biely Vah facies”), in the
Sturec nappe (“Cierny Véh facies”) are extensive dolomite com-
plexes in the Middle and Upper Triassic.

The lower part of the “typical Biely Vah facies” may be fol-
lowed in the Svarinska dolina valley. The Anisian age of the
sediments is evidenced by Dasycladaceae. The base of the Middle
Triassic in the Svarinska dolina is formed by:

— Dark Gutenstein-Annaberg limestones (thickness about
250 m), mostly bedded. Guide fossils were not found, except Mo-
diolus triqueter (S eeb.). Most likely it is the lower part of the
Anisian — the upper “Hydaspian”. )

— Light-grey, fine-grained massive limestones (biosparite)
form an important several meters thick layer in the top part of
the Gutenstein limestones. In the layer of light-grey limestones
near MaluZind were found: Physoporella pauciforata (Guemb.]
Steinm. v. ind., Physoporella cf. praealpina P ia, Physoporella
dissita (Guemb.) Pia (J.Bystricky 1964).

— The Gutenstein limestones are overlain by an extensive com-
plex (about 300—400 m) of grey, compact, massive, somewhere
bedded dolomites. Elsewhere they are saccharoidal. In the Upper
part the dolomites contain cherts. Their Middle-Anisian age is
evidenced by Physoporella dissita (Guemb.) Pia.

In the cut of the narrow-gauge railway in the CiernovaZska do-
lina valley we may sez the top part of the dolomite sequence,
i.e. bedded dolomites with concretions of cherts, not far from
the quarry where we shall trace the continuation of the bed se-
quence of the “Biely Vah facies” (from the Upper Anisian to the
Upper Carnian). The bed sequence commences in the quarry with
the limestones of the Reifling type. They are overlain by “the
Aon” beds. The top part of the quarry is occupied by the Lunz
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ling type with the intercalations or irregularly dispersed nodules of
dark rusty weathering cherts (about 23 m]).

1. In the lower part of the limestones (profile a, 1) are thin interca-
lations of dark marlstones (marly shales, of thickness to 1 cm}; 2. A
layer of light-coloured, green-yellow marlstones (profile b, position nr.
2, thickness about 1 m); 3. The layers of marly dark-grey and black
shales are thicker (to 120 ecm) and alternate with limestone beds more
frequently (profile bj; In thin-sections the limestones are miciritic
and microsparitic. Somewhere they contain a lot of organic remains.
Most frequent are fragments of juvenile Lamellibranchiata; Radiolaria,
Ostracoda, Globochaete alpina Lomb., crinoid segments and isolated
Foraminifera. In the upper part of the limestones is Verihachium sp.
{Acrytarcha). Limestones contain isolated pellets; rare silt grains of
.quarz from the clastic admixture, among autigene minerals pyrite —
sometimes limonitized.

Cherts are most frequent in the upper part of the limestones. They are
formed of micro-grained and short-fibrous chalcedony.

Dolomite layers in the lower part of the Reifling limestones are compact
and brecciated; in thin-sections micrograined. Marly dolomites in the
middle part of the Reifling limestones are micro-grained, without orga-
nic remains. They contain pyrite. (The dolomites are out of the profile
described ).

The Reifling limestones stratigraphically correspond to the Upper Ani-
sian and Ladinian. In an adjacent smaller quarry {about 150 m to the
west) they contain Daonella taramellii Mo js.

4, 5,6, 7, 8 — »The Aon« beds. They are dark-grey and black clayey
and marly shales, and dark or black flaggy limestones (in the profile
b the sequence is about 5,5 m thick, in the profile ¢ — about 6,5 m].
4. Dark and black thin-bedded limestones (to 20 cm) with indetermi-
nable Lamellibranchiata and juvenile Ammonoid Cephalopoda (profile
b, horizon 4); 5. Flaggy, dark-grey and black marly, on some places
schistose limestones with thin layers of cherts. They contain indetermi-
nable deformed Lamellibranchiata, Monophyllites simonyi (Hauer]
and fragments of Sturia sp. (profile b); 6. Dark-grey, solid clayey rusty
weathering shales (profiles b and ¢, about 120 cm). They contain luma-
chelles of Lamellibranchiata (compresses, indeterminable). Identified
was only Halobia rugosa (Guembel); 7. Dark-grey and black marly
shales (profile ¢ — up to 3 m); 8.=6. profile ¢, thickness 120 cm.

In rock slices the limestones and marls are micritic or microsparitic.
Mostly they are poor in organic remains. Most frequent are fragments
of juvenile Lamellibranchiata, infrequent are Foraminifera, Radiolaria,
Ostracoda, Globochaete alpina Lomb., sponge spicules and Osteocri-
nus sp. Limestones contain dolomite whorls in brownish smudges. Epige-
netic minerals are represented by pyrite, frequently limonitized.

»The Aon beds« have different facies in this area (in the western

quarry). Somewhere they contain more layers of dark shales — some-
times in the upper part of the limestones of the Reifling type (profile
b, horizon 3).
9. The Lunz beds. Dark, grey-brown clayey shales with layers of fine-
grained sandstones in the higher level (in the profile ¢ 5—10 m may
be seen). In this exposure, in the base of the Lunz beds, were found
Garnites floridus {Wulfen) and Halobia rugosa (Guembel).

Here, too, the Lunz beds commence with the Julian — the zone with
Trachyceras aonoides, subzone with Carnites floridus i. e. with the
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Middle Julian. The stratigraphical
position of their top line is un-
known so far.

Dasycladaceae were delermined
By ]. Bystricky; Lamellibran-

chiata — by M. Kochanova.
Microscopical evaluation of rock
slices — K. Borza.

beds. The most par of quarry is
covered by talus, so we cannot
follow the whole cross-section
through the Reifling limestones.
The cross-sections a, b, ¢ in the
illustration 15 show the upper,
well exposed part of the quarry,
and particularly beds containing
macrofossils. In thisexposure the
age of “the Aon” and the Lunz
beds is evidenced by Ammonoid
Cephalopoda of the Julian sub-
stage, i.e. of the zone with Tra-
chyceras aonoides: Monophylli-
tes simonyi (Hauer) the cross-
section b, the horizon nr.5) and
Carnites floridus (Wulfen)
the cross-section ¢, the horizon
9). In dark clayey shales (in
the horizon 6, cross-section c)
and in the lower of the Lunz
beds (horizon 9, cross-section
c) Halobiarugosa (Guembel)
was found.

Fig. 16 Lithological cross-section
through the Middle and partially
the Upper Triassic to the east of
the village Svarin (the evaluation
of the river Cierny Vah) (K.Borza)
a) Dolomites with cherts;

b1} Reifling limestones with cherts;
b2) Reifling limestones with layers
of green clayey and marly shales
and marly dolomites;

c) Dark-grey and black limestones
with Dblack cherts, marly limesto-
nes and black marly shales (»the
Aon beds«);

d) Dark clayey shales. »The Lunz
beds).



A detailed description of the bed sequence is in explanatory
notes to the lithological profile of the Middle and Upper Triassic
in the Svarin quarry (Fig. 15).

Dark-grey and black clayey-marly shales and flaggy limestones
with cherts, above the limestones of the Reifling type (mostly
some meters thick) — called “the Aon” beds are usually re-
garded as the top part of the Reifling limestones and referred
to the Ladinian.

The statigraphical positions of the top line of the Reifling lime-
stones in the Cho¢ nappe was determined exactly by the find
of Monophyllites aonis Mo js. near Vychodna to the Cordevolian
— the zone with Trachyceras aon (M. Rakids 1960).

12. Liptovskj Hradok — Podturei;
The Lunz Beds (Fig. 17)

The Lunz beds are well exposed in the cuts of the road and in
the quarries between Liptovsky Hradok and Podturefi. They are
a characteristic constituent of the Triassic’ of the Cho¢ nappe in
the so-called Biely Vah facies. Here they are approximately 300 m
thick. Such thickness they do not reach nowhere in the West
Carpathians. The bed sequence consists of many sandstone beds
alternating in black and dark-grey claystones. The beds of sand-
stones are 3—4 cm thick, in average 15—80 cm. Layers thinner
than 3 cm form in claystones current ripple lamination with un-
even upper surface. The beds of sandstones cumulate in three
larger megarhythms. Here sandstones claystones ratio is 1:2
to 1:20. Some megarhythms commence suddenly with thick beds
and their thickness gradually decreases upwards. The upper
megarhythm commences with thinner beds thickening in the
middle and thinning upwards. Thus the symmetrical megarhythm
is formed. The megarhythm C comprises also the quarry Podtureii
— the object of our excursion.

The thickness of the beds of sandstones is stable, and they are
well traceable in“the exposure. The alternation of the sandstone
beds in claystones recalls the rhythmical structure of flysch, and
many authors regard the Lunz beds as a flyschoid formation.

Stratigraphically the Lunz beds commence in the Middle Julian
(Carnites floridus Zone) as evidenced by the quarry Svarin. The
upper stratigraphical boundary is unknown so far. As seen on the
locality Liptovskd Osada, they are overlain by dolomites of the
Carnian, commencing perhaps in the Tuvalian.
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SCHEMATIC LITHOLOGICAL SECTION OF LUNZ BEDS NEAR
LIPTOVSKY HRADOK

(By Robert Marschal ko 1967)
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Internal and external structures of the Lunz
beds ' .

The Lunz beds display a lot of sedimentary structures, as
internal (graded bedding, structureless bedding, current ripple
lamination), so external (current lineation, asymmetrical ripples),
facilitating the determination of transport direction and depo-
sitional slope.

Graded bedding is characterized by diminution of grain size
from the base of a bed upwards. The bedding was only detected



by petrographical analysis of two samples taken from the base
and from the top of the bed. The graded bedding is inconspi-
cuous, since the coarse grains refining upwards form only a slight
admixture in the homogeneous fine-grained matrix (Md of grains
is between fine-grained sandstone and siltstone). Most sandstone
beds display structureless massive bedding, without distinct
sorting.

In the top part of the beds (above 3 cm thick), current ripple
lamination is almost a regular type of bedding. The current rip-
ple lamination terminates the cycle of forming of the sandsto-
ne bed. In some thin beds (less than 10—15 cm) current ripple
lamination is all over their thickness and forms independent
units.

The current ripple lamination for 1—4 series deposited above
each other with equal dip of laminae 10—18°. Since they were
formed by migrating current ripples, the latter are usually well
preserved and exposed on the upper surface of the beds. Since
the stoss side of current ripple laminae was not truncated by
erosion, the laminae were formed under the condition of trac-
tion movement of sands in current ripples at a rapid fall-out
of grains from the suspension flow. The ripples as a surficial
form of current ripple laminae — form several types; as for
example: asymmetrical linguloid ripples accompanied with
sometimes sinusoid crests; straight crests of asymmetrical cross-
section with truncated stoss side. Symmetrical current ripples
were not found.

A detailed study showed the current ripple lamination together
with massive structureless bedding and both they arose by gra-
dual sorting from one turbidity current. Since the beds may be
continuously traced in exposures, and show a sharp undersurface,
and frequent claystone intraclasts eroded from underlying clay-
stones during the porevious upper flow regime; we may assumpt
that they arose by rapid deposition from slowly waning turbidity
currents. Unidirectional transport (by currents), evidenced by
sole marking of scour origin and by current ripple lamination in
the upper part of the same beds, and in whole sequences, arose
owing to alternation and weakened traction force of the waning
turbidity currents.

In' sandstone beds (the quarry Podtureii), three slump horizons
were found. The slumps were caused by destruction of water-satu-
rated sediments and formed were small slump folds with more-
or-less distinct preferred orientation axis. Slumping of sand-
stone beds passed below water, on low depositional slopes, and
it was gravity — controlled. The research of the sedimentary



deformations in the quarry Podtureii, and in the entire sequence
of the Lunz beds near Liptovsky Hradok showed that the dip of
slope, undermining the slump movement and sedimentary defor-
mations, also controlled the movement of currents from the NNE
to the SSW and S. That is, the movement medium was in accor-
dance with gravitational forces. Consequently, the preferred
directions of currents and slumps from the N to the S and SSW
represent the direction of paleoslope and sedimentary trend.
I suppose the source zone of the Lunz sandstones, modifying and
controlling the transport of clastics by turbidity flows to have
been situated to the north of the direction and to the sedimentary
area of the Cho¢ nappe. Sandstones were transported into a basin,
situated in the south. Its thickness also increased in the direc-
tion.

The absence of shallow-water organisms and of the evidences
of their living activities proves the origin of the Lunz beds in
deeper and badly aerated sea. Missing shallow-water sedimentary
structures and low-tide channels also support the deep-sea in-
terpretation of the Lunz beds. In fact sediments in shallow-water
would hardly preserve lamination, and slump structures would
be destructed by wave activity.

On this locality, the Lunz beds did not yield any fossils;
in close vicinity they contain Halobia rugosa (Guemb.], and to
the north of Liptovsky Mikula$ (the village Huty) pollen were
found:

Dictyophyllidites cf. harrisii Couper, Cyathidites minor
Couper, Conbaculatisporites mesozoicus Klaus, Lophotrile-
tes novicus Singh, Anguisporites minutus Singh, ' Lycopo-
diacidites keupperi Klaus, Cingulizonates delicatus Otlow./
Zvolin., Cirratriradites surrangei Singh, Lueckisporites cf.
virkkiae Pot./Klaus, Ovalipollis lunzenzis Klaus, Ovali-
pollis ovalis Krutz., Ovalipollis grebieae K1aus,  Alisporites
cf. ovatus (Bal./Hemn.) Jans, Pteruchipollenites pannelai
Jain, Vesicaspora jansoniusii Jain, Alisporites minutisaccus
Clarke, Vitreisporites pallidus (Ress.) Nilss., Platysaccus
papillionis Po./Klaus, Alisporites cf. australis de Jers.,
Klausipollenites cf. decipiens Jans., Klausipollenites-cf. stapli-
nii Tans., Inaperturopolleniles ] a ns., Klaucipollenites cf. stap-
linit Jans., Inaperturopollenites globulus de Jers., Ginkgocy-
cadophytus nitidus (Bal.) de Jers., Ginkgocycadophytus mag-
nus de Jers., Circulisporites parvus (de Jers.) Norr,
Micrhystridium cf. fragile Deftl, Micrhystridium cf. privetiaui
Valen. Micrhystridium recurvatum Val.
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13. Turik -
Middle and Upper Triassic (Fig. 18)

To the north of the village Turik in the Cho&ské pohorie moun-
tains we shall trace the Middle and partially Upper Triassic of
the Cho¢ nappe. This is one of the first localities to evidence
the age of the so-called “Cho& dolomites”. Distinguished are
(see the schematic lithological profile}):

a. Grey dolomites with cherts in their upper part. The dolomites
contain Physoporella dissita (Guemb.) Pia, and are.referred
to the Pelsonian.

b. The Reifling limestones. The dolomites are overlain by green
clayey, somewhere dolomitic shales with marly dolomites, Reif-
ling limestones and dolomites, especially in their lower part. The
Reifling limestones. alone occur in the upper part. They are
bedded, with nodules of grey and black cherts. In thin-sections,
the limestones are micritic and microsparitic. They contain or-
ganic remains. Most frequent are fragments of juvenile Lamel-
libranchiata. Less frequent are Radiolaria, Globochaete alpina
Lomb., Ostracoda, crinoid segments, and in the higher part of
the profile also Osteocrinus sp. Limestones contain infrequent
pellets; isolated quartz grains; autigene minerals being repre-
sented by pyrite. Somewhere is also brown phosphate mineral.

Sometimes limestones are dolomitized; dolomite is in the form
of whorls of the size of 0.01—0.03 mm. The limestones contain
cherts in the form of nodules. They consist of micrograined and
short-fibrous chalcedony, and contain carbonates in the form of
small whorls.

Layers of dolomites in clayey shales or in the Reifling lime-
stones are compact; in thin sections — micrograined and fine-
grained.

Layers of marly dolomites in clayey shales are micrograined,
with isolated crinoid segments and pyrite.

These limestones were distinguished by V. Vogl (1918) for
the first time. V. Vogl quotes from the limestones Daonella cf.
pichleri Mo js. and Daonella cf. tyrolensis Mojs. The fauna
served an evidence of the Ladinian age of the “Cho& dolomites”.
“The Cho& dolomites” in wider sense comprise limestones and
dolomites. Actually the above fossils are in the lower parts of
the Reifling limestones (the last southern quarry). Stratigraphi-
‘cally the Reifling limestones correspond to the Upper Anisian and
Ladinian.

c. “The Aon beds”. In the Upper part the Reifling limestones
alternate with dark-grey and black, limestones referred to the
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Aon beds. They are represented
by the above mentioned dark
limestones, in the upper layers
by marly limestones and mar-
ly shales. The limestones are
thin-bedded, with platy dis-
intergration. They contain thin
layers of black cherts. In the
lower parts of dark limestones
are concentric cherts. Thick-
ness of “the Aon"beds” is about
15 m.

Dark-grey and black limesto-
nes and marly limestones are
micritic, rarely microsparitic,
in thin sections. They contain
bituminous admixture forming
smudges, sometimes.  Organic
remains: Radiolaria, fragments
of juvenile Lamellibranchiata,
Ostracoda, Globochaete alpina,
Osteocrinus ap., in higher parts
are also sponge spicules. In-
frequent in limestones are pel-
lets of the size of 0.02—
0.26 mm; and grains of clastic
quartz and clayey minerals —
kaolinite ?. Autigene minerals:
crystals of quartz, pyrite.

+_*

Fig. 18 Schematical lithological
profile of the Middle and partially
Upper Triassic to the North of the
village Turik

a) Dolomites with cherts;

bi) Reifling limestones with cherts;
bz2) Green clayey shales and mar-
ly dolomites;

c1) Dark-grey marly »Aon« limesto-
nes;

c2) Dark-grey marly »Aon« limesto-
nes;

c3) Dark-grey marly »Aon« shales;
d) Dark clayey shale. »The Lunz
beds«



Sometimes the limestones are dolomitized — dolomite forming
small whorls. Rare are laminated quartzose limestones, lamination
is due to the alternation of quartzose lamines with those of lime-
stones with bituminose admixture.

Thin layers of black cherts in limestones consist of micro-
-grained or short-fibrous chalcedony. The cherts contain carbo-
nates.

Concentric cherts with rhytmical SiOz are mostly in the lower
parts of dark limestones. The concentric structure is due to the
alternation of light-coloured layers with dark brown layers with
sharp termination of rings. Transition from the light-coloured
layer to the dark is slow. Chert is overfilled with carbonate
rhombohedrons.

In marly schists are badly preserved Lamellibranchiata and out-
washable Foraminifera. J. Salaj, O. Jendrejakova (1967)
determined: Trocholina {Trocholina) multispira Oberhauser,
Trocholina (Trocholina) ventroplana Oberhauser, Rhizam-
mina cf. eulimbata Kr.-T oll, Nodosaria apheiloculata aglabra
Kr.-Toll, Neoendothyra keupperi (Oberhauser) Vario-
stoma pralongense Kr.-Tol. Among other orgamc remains are
fish teeth and small gastropoda.

“The Aon beds” are referred to the base of the Julian.

d. Above “the Aon beds” are the Lunz beds represented by dark
clayey shales. In their upper part are sandstene layers. The Lunz
beds commence most probably with the zone of Carnites floridus
Wulfen. We know, however, no fauna from there. The fauna of
the Lunz beds was found in the locality Svarin (locality 117,

The Lunz beds are transgressively overlain by the Paleogene:
conglomerates with larger Foraminifera.

14. Liptovska Osada -
“The Reef Complex” of Hauptdolomite (Fig. 19, 20)

The Hauptdolomite (the Tuvalidn — Lower Norian) is on the
contact of the Nizke Tatry and the Velka. Fatra mountains the
youngest cropping-out Triassic- sequence of the Cho& nappe. Its
total thickness is about 250 m. Basing upon the lateral distribution
of organism and upon microfacial characteristics, Hauptdolomlte
may be regarded as a reef complex, and distinguished there “the
central reef area” — “the reef core” and the lagoonar area —
“the back reef”. In the latter may also be distinguished “the
near — reef zone”

Stopping-p l ace 1: The cut of the road from Banskad Bys-
trica to RuZomberok, .to the north of the village Liptovska Osada.

Dolomites exposed in the cut of the road are lagoonar facies —
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— “the back reef”. They are regular-bedded dolomites with la-
mines of mm rhythmites and with intercalations of red pelitic
shales. Regularly replaced shale intercalations above a thicker
bed indicate cyclic sedimentation in the shallow-water lagoonar
environment.

In the lower part of dolomites are numerous algal rhythmites
of stromatolitic type with pellets and oolites of the maximum
size 0.72 mm. In dolomites are frequent intraclasts passing to
intraformational breccia. In contrast to dolomites of the “reef
core” (the central reef area), porosity is infrequent here. Be-
sides intercrystalline porosity most pores are due to weathered
stems of Dasycladaceae (calcareous algae) and to the tests of
megalodonts.

In the “near reef zone”, in the transition to internal basin,
in the dolomite bed are isolated small coral reefs — “patch reef”.

The “near reef zone” is characterized by well-rounded biogene
detritus and lagoonar biotope: macrofauna of Lamellibranchiata
and Gastropoda with predominance of the family Megalodontidae.
Numerous megalodonts in the cut of the road are in the thicker
dolomite beds. Towards the “reef core” the thickness of beds in-
creases up to 1.2 m, accompanied with the increase of organo-
gene detritus. Fauna and flora of Hauptdolomite indicate the
Tuvalian — Lower Norian.

Fauna:

a) Megalodontidae: Neomegalodon (Neomegalodon) triqueter
pannonicus (Frech), Neomegalodon (Neomegalodon] cf. tri-
queter pannonicus (Frech), Neomegalodon (Neomegalodon)
laczkoi (Hoernes), Neomegalodon (Neomegalodon) cf. lacz-
koi (Hoernes), Neomegalodon (Neomegalodon)] carpaticus
Kochanova, Neomegalodon {Neomegalodon) sp. 1, sp. 2, sp.
3, sp. 4.

P

Fig. 19 Geological map of the Cho& nappe in the Korytnica valley
(A. Bujnovsk¥y)

The KriZna nappe:

1. Marly limestones and marls (Upper Berriasian — Hauterivian);

2. Shales, limestones, sandy-glauconitic limestones (Barremian — Lo-
wer Albian)

The Cho¢ nappe:

3. Gutenstein limestones (Lower Anisian — Pelsonian); 4. Dolomite (Pel
sonian); 5. Reifling limestones (Illyrian — Langobardian); 6. Light-co
loured organogene reef limestones = Raming limestone [Cordevolian);
7. Gravel and coral limestones, shales (Lower Jullan); 8. Lunz beds (Ju-
lian); 9. Massive Hauptdolomite (Tuvalian — Lower Norian); 10. Beddeg
Hauptdolomite (Tuvalian — Lower Norian); 11. Debris; 12. Thrust planes
and faults; 13. Paleontological localities.
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Fig. 20 Distribution bf organisms in the reef complex of Hauptdolo-
mite (A. Bujnovsky).

1. hydrozoa; 2. corals; 3. crinoids; 4. megalodonts; 5. other lamellibran-

chiates; 6. dasycladacea; 7. foraminifers; 8. gastropods; 9. calcisponges;
10. ostracods; 11. evinospongy structures.

b) Gastropoda and Lamellibranchiata: Neoschizodus sp., Trigo-
nodus sp., Naticopsis sp., Hologira sp., Ampulospira paludinaris
(Muenster), Ampulospira cf. sanctaecrusis (Wissman).

c) Foraminifera: Involutina sp. (abundant sessile Foramini-
fera).

Flora:

a) Dasycladaceae: Poikiloporella duplicata (Pia) Ott.

Besides these fossils there are Ostracdda, Cyanophyceae and
problematic specimens.
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Stopping-place 2: The cut of the rallway-track near the
village Liptovskad Osada. .

“The central reef area” — “reef core” is a body of massive do-
lomites with its locus typicus in the cut of the railroad. In the
light-coloured massive dolomite, detritus prevails over the ske-
leton of the reef. The dolomite is characterlzed by distinct po-
rosity after separate fossils.

Chemical analyses of massive dolomites from the “reef core
show lower MgO content thant bedded dolomites of the “back
reef”.

The organogene part consists of a construction association of
organism typical of the central reef area — “the reef core” — of
the reef complex. The most important component is detritus and
preserved stems of crinoids — Encrinus sp., colonial corals, Hy-
drozoa — Stromatomorpha sp., calcareous sponges, sponge Spi-
cules, Gastropoda, Lamellibranchiata — Cassianella sp.? Entolium
sp., Echinoidea — Cidaris sp., detritus of Codiaceae and proble-
matic Tubiphytes obscurus. Numerous are evinosponge structures
in the form of laminated crusts in the vesicles of the reed ske-
leton.

15. Liptovska Osada ~
Raming limestone; (Upper Triassic) (Fig. 21)

About 500 m to the south of the village Liptovska Osada, on
the eastern side of the highway is a small quarry in the Middle
Triassic limestones of the Cho¢ nappe. Their basement is not ex-
posed here; they are overlain by the Lunz beds.

In the middle of the quarry are grey massive bioherm limesto-
nes of “the patch reef” type. Their reef nature is evidenced
morphologically by the crustification structure, by the muddy
filling of the reef caverns and by numerous well preserved or-
ganisms are infrequent. As for their structure, bioherm limesto-

The reef skeleton consists of calcareous sponges (Inozoa and
Sphinctozoa), of calcareous Algae (problematic Tubiphytes obscu-
rus Maslov) and by Hydrozoa to a considerable extent. Other or-
ganisms are infrequent. As for their structure, bioherm limesto-
nes may be designated as biosparites; in the reef caverns are
micritic varieties. Frequent are geopetal structures — “top-and-
-bottom’':

Bioherm limestones pass continuously into thick-bedded orga-
nodetrital limestones. They are formed of fragments of fossils
participating in the structure of the reef alone and of “the near-
-reef zone”. Skeletal elements of echinoderms predominate. There
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are biosparites; intraclasts and the micritic component are unim-
portant.

In bioherm and organodetrital limestones are local silicifica-
tion phenomena — brownish spherolites SiO2 and suppression of
tests (mainly of Lamellibranchiata) by chalcedony. Locally ske-
letal elements of organisms are dolomitized.

On the northern side of the quarry (in the left and middle part}
the above limestones are overlain by black micritic limestones
of this composition: Ca0 — 41.94 %; MgO — 3.88 %; FeO —
0.62 %; insoluble component 14.05 %. Isolated are black cherts,
lumachelles of Lamellibranchiata and Brachiopoda collapsed
owing to compaction of calcareous mud.

The locality is interesting in the reef body with continuous
transitions into organodetrital limestones, and by fauna and
flora.

Fossils: In bioherm limestones

Sphinctozoa: Follicatena cautica Ott, Vesicocaulis depressus
Ott, Vesicocaulis reticuliformis Jabl., Cystothalamia bavarica
Ott, Uvanella irreqgularis Ott, Cryptocoelia zitteli Steinm.,
Stylothalamia dehmi Ott.

Inozoa: Peronidella sp.

Hydrozoa: Spongiomorpha cf. acyclica Frech, Spongiomor-
pha cf. gibbosa Frech.

Ostracoda (according to H. Ko zur): Lobobardia ? laevis K o-
zur, Ceratobairdia longispinosa Kozur, Triebelina (Mirabair-
gruenbachensis tollmannae Kozur, Triebelina nodosa Kozur.

Spines of Echinoderms: Cidaris dorsata Braun, Cidaris haus-
manni Wissm:

Problematica: Ladinella porata Ott, Lamelitubus cauticus
Ot., Acolisaccus tintinniformis Mi§ ik, Hicorocodium cf. ca-
rinthiacum Fliigel and particularly reef-forming Tubiphytes
obscurus Maslov.

Corals are infrequent. Calcareous Algae are represented by So-
lenopora, Codiaceae, Stromatolite Algae, — still not completely
examined. By solution in organic acids we got skeletons of Holo-
turia, Conodonta and Ostracoda (the family Balrdaceae], still
under study. Bryozoa and skeletons of Balans are rare.

In organodetrital limestones:

Foraminifera: Involutina sinuosa pragsoides (Oberh.), Turri-
tella sp. and lagenide and sessile forms.

In black micritic limestones:

Brachiopoda: Dioristella indistincta (Beyr.), Aulacothyris
subangusta (Muenst.), Aulacothyris ruedti (Bittn.), Diplospi-
rella wissmanni (Muen s t.), Amphiclina amoena Bittn., “Tere-
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Fig. 21 Typ; locality of »Korytnica limestones« S from Liptovskd Osada (A. Buj novsk¥)

svavia 1

0 cchinoidy § vtakna Gov.bivatvs),
0 calcispongie T tivalvia
W knino:dy Vkl:ahs_n((us

@ Tubiphytes obscurys @ foraminfery
N toraly O radiolaric
|- strematopory
¥ brachopady
0 ostrakody
@ globochaety

& gastropody

T{ ihice Bdb ispicuies of spangest

v e sy 2

Fallicatens caatica
Vesicacaulis depressus
V.carinthiaces

Bioheymic bresiones
m bohermné viperce
f1adin{ « cordevol
so_e=] tmavosivé vipence
% a‘%ggﬂ KORYTNICKE KORYVTNICA
bridlic VAPENCE LIMESTONES ! !
1 (SP. JuL) (ow.jury  Uvanella irreguidris
© Cryptucselia ritteli
Stylothalamia debmi

sivatvia Oraithapectes liptovansis sp.4.

Limestoneswith
vapence § rohovcami

intraklasty, brekeie

SAACHIOPODY . l
Dieristelia indistiotta
Aulacathyris sebangysta
i ella wissmanal
iclina amoena
“Terebratula” afl sturi
" Teredratula” afl pyrifermis
Aulacsthyris radti
Earactiaella contrapiecty
Spirifering gregaria
sivacvia: Bigidioptera submulticostata sp.v.

snacuiorooy: §
“Terebratula” al L stari
Anisactioelia quadriplecta
Dioristella indistiscta -
gcHiNotoy: § :
Cidaris darsata
Encrinus cassianis
6 Cidaris dorsaty
Cidaris hausmanl
7 “Raynchenelia ofl. cannabina



bratula” aff. sturi Laub e, “Terebratula” aff. pyriformis Suess,
Euractinella contraplecta (Muenst.).

Lamellibranchiata: Ornithopecten liptoviensis Koch. Mysi-
dioptera submulticostata Ko ch.

Scolecodonta were found by solution in acids.

Bioherm limestones may form in stenohaline, shallow, pure and
lighted water rich in nourishment. Calcareous sponges and Ostra-
coda indicate optimal depth of 4—18 m. Black micritic limesto-
nes sedimented perhaps in deeper water (to 50 m) as indicated by
Ostracoda and Scolecodonta (oral communication by H. Ko-
zur).

The age of the sequence is not yet known precisely. The base-
ment is unknown (perhaps the Reifling limestones cropping-out
in the close vicinity of the locality). The sequence is overlain
by the Lunz beds (in the fields above the quarry) commencing in
the Nizke Tatry, in the zone with Carnites floridus (the Julian]).

Basing upon Sphinctozoa, J]. Jablonsky¢ (1971) correlates
the sequence with the Cassian beds. This is in accordance with
the sclerites of Holothuria and Conodonta indicating most pro-
bably the Cordevolian (oral communication by H. Kozir). For
the more precise stratigraphical determination, the study of the
nature of Conodonta and Holothuria in stratigraphically well
evidenced profiles of the Alps is inevitable. Black bedded lime-
stones overlying the organodetrital, may be referred to the base of
the Julian according to Brachiopoda {(A. Bujnovsky — J.
Pevny 1972). '

16. Donovaly —
quartzites of the Tatric; the Lower Triassic (Fig. 22)

In the cut of the road from Korytnica to Donovaly is exposed
the complete section of the Lower Triassic quartzites of the
Nfzke Tatry Envelope Unit (the Dumbier zone). The basement of
guartzites is formed by the crystalline — the autometamorphic
granodiorite of the PraSivd type with pink feldspars. The contact
of the quartzites with granodiorite is not visible, it is covered
under the scree. The quartzite complex can be divided into several
divisions.

The first division consists of the medium- up to coarse-grained
light-coloured (pink, grey or white) quartzites with irregularly
scattered pebbles mostly of quartz, maximum 2 cm large. Cross-
bedding is indistinct. Fine-grained quartzites with or without
lamination and inconspicuous cross-bedding appear in the upper
part of this division:
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light quartiltes and violet claystones (y)

slump body, quartzites with irregutarly
scattered claystone lumps, violet (2)

tine-grained violet quartzites with the erosion
channel and claystone lumps, and violet claystones (3)

fine - grained pink quartzites
and green claystones with micas (4)

fine - grained quartzites
and green claystones (5)

mediurm - gralned quartzites with cross- bedding
and lamination, and with a great amount
of small gralns of weathered pyrite (g)

medlum - up to fine - gralned quartzites
and green claystones with micas (7)

medium - up to coarse - grained quartzites
with cross- bedding and lamination (8)

fine - grained quartzites and thin
‘layers of green claystones (9)

fine - grained and fine - grained laminated
guartzites with cross - bedding (10)

medium - up 10 coarse - grained quartzites
with pebbles and cross - bedding (11)

crystalline base - granodiorite of Pragiva type (12)

Fig. 22



The second division is of the greatest thickness and there
begin to appear the green claystones. In the lower part is the
predominance of the medium- up to coarse-grained light-coloured
quartzites, which are getting finer towards the top of the divi-
sion. Cross-beédding and lamination is very frequent. The appea-
rance of claystones is preceeded by the irregular intercalations
of claystones at the boundaries between two quartzite beds. The
thickness of claystone layers does not increase towards the upper
part of division, but the frequency of their occurrence increases.
In the upper part of the division, the claystones contain great
amount of small brown grains {probably weathered pyrite) and
a lot of micas.

The third division is characteristic with violet colour of quart-
zites and claystones as well, however, there occur also green
claystones. Quartzites are fine-grained, laminated, and contain
a lot of micas. Claystone are sandy and rich in micas too. In the
upper part of the division occurs an erosive channel, formed by
the quartzite layer, whereby claystone fragments are scattered
along the boundary of both layers. In the upper part of the divi-
sion occurs the slump body consisting of gquartzite layer with
a fragment of convolute laminated violet claystone inside, and a
fragment of thin (about 5 cm] layer of light-coloured quartzite
with a lot of violet claystone pebbles, maximum 2 cm-in diameter.
The whole texture of layer is very irregular, chaotic.

The highest division, which is visible in the outcrop, begins
with the layer of light-coloured quartzite and ends in the scree,
where appear beds of violet claystones.

According to the mineralogic composition, the Lower Triassic
quartzites belong to the sandstonic quartzites in sense of
Z. Kukal's (1957) classification. In some. cases, there occur
varieties with higher content of feldspars, which can be consi-
dered arkosic.

The Lower Triassic quartzites can be correlated with modern
clastic sediments from shallow-water, marine or beach environ-
ment, which was affected by the great influence of rivers trans-
porting fine-grained material into the sea. The result is sediment,
-which can be characterized by relatively high mineralogic ma-
turity (up to 98 % of clastic quartz), whereby textural .maturity
is markedly low (sorting is moderate up to poor).

17. Donovaly - .
dark-grey limestones; the Upper Triassic (Fig. 23, 24, 25)

Most frequent are dark-grey bedded limestones (recalling the
Gutenstein limestones). Somewhere they contain striped structu-
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res (light -and dark stripes) passing into the so-called vermi-
cular limestones. The “worms” are produced by synsedimentary
damage of lamines. Partially they are burrows. They are perpendi-
cular to bedding. Somewhere the limestones are dolomitic with
dispersed dolomitization (white dolomite rhombohedrons weather
conspicuously) infrequently with epigenetical “spongy” dolomiti-
zation and with intercalations of dolomite.

In the right wing of the quarry (at the sight from the road)
are two intercalations of light-grey organogene limestones of
nature identic with that of the bioherm limestones from the
quarry to the south of Liptovska Osada (Sphinctozoa, Tubiphytes
obscurus Maslov, Aeolisaccus dunningtoni Elliot, Spines
of Cidaris, echinoderms, rare Bryozoa, Brachiopoda, Hydrozoa and
problematic Algae). Microscopical examination shows biosparite
cemented in two phases (firstly brown fibrous crustification ce-
ment; the rests of caverns being filled with equigranular mosaic).
In places its texture is damaged by epigenetical dolomite rhom-
bohedrons.

Chemical compositions: Ca0 — 54.45 %; MgO — 1.20 %; Fe0 —
0.07 %; loss by insulation 43,74 %; tnsoluble residue 0.05 %.

Fossils: Calcareous sponges (Sphinctozoa): Follicatena cau-
tica Ott., Vesicocaulis reticuliformis Jabl, Uvagella irregu-
larts O tt., Cystothalamis bavarica O tt. and Cryptocoelia zitteli
Steinm.

Foraminifera: Ophtalmidium cf. exignum Koeh.-Zan.; Diplo-
tremina aff. astrofimbriata Kr.-Toll.

In the middle part of the exposure is a submarine slide body
of blocks (maximum 5 m) of yellow, marly limestones. In places
they recall laminated calcisiltites with graded bedding.

Chemical composition: CaO — 50.73 %; MgO — 2.11 %; FeO —
0.42 %; loss by insulation 41.54 %; insoluble residue 4.64 % (SiOz
— 65.89 %; Al203 — 13.86 %).

Limestones were deformed in semiplastic state (convolute
textures, mechanoglyphs “frondescent marks”). These shreds con-
tain fragments of dark-grey limestones and coarse-grained dolo-
mites (with the texture of two-phase dolomitization). Analogous
are fragments in endostratic breccia in the surroundings of the
slide body. Yellow marly limestone fills isolated neptunic dikes
in dark-grey limestones.

Paleontological and lithological characteristics are identic with
those of organogene limestones from the quarry to the south of
Liptovskd Osada and indicate the same stratigraphical horizon.

The tectonical appurtenance is discussed. J. Jaro% (1966)
assumes the Triassic of the Tatric mantle series; M. Mi§ik
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Fig. 23 Schematic section of
Middle Triassic in quarry
near Donovaly (M. Misik)
1. Dark-grey bedded limesto-
nes with dolomite layers; 2.
Endostratic breccia with
fragments of limestones and
dolomites [maximum 8 cm);
3. Blacks and plates of
yellow marly limestones with
synsedimentary deforma-
tions; 4. Debris; 5. Interca-
lations of organogene lime-
stones; 6. Striped limestones;

,@ ATAEFP=IER RN SEI 7. »Vermicularc liméstones;

8. Dolomitization of the spon-
el ¢ AF °| 0 | 9@ gy type; 9. Neptunic dikes.

(1968) — the Triassic of the KriZna nappe.

Since the organogene limestones are in all localities of the
Cho& nappe, this one could also be regarded as a part of the
Choé& nappe. It is, however, difficult to explain it tectonically.
About 2 km to the SW of Donovaly is a similar slide body positi-
vely in the KriZna nappe. This may evidence the appurtenance of
this locality to the KriZna nappe.

The Velka Fatra Mountains

It is a typical bilateral core mountain-range. Its central pari
is the crystalline massif (the Lubochiia massif) surrounded on
all sides by the Mesozoic of the Tatric, Kri¥na nappe, Sturec
nappe and Cho¢ nappe. The highest tectonic unit is the StrdZov
nappe, its outliers being only known in the western slopes of
the mountain-range.

The Tatric Mesozoic: the Lower Triassic — the Albian, with a
hiatus in the Rhaetic. Essentially there is no difference from the
Tatric Triassic of the Nizke Tatry mountains and from that of the
Mala Fatra mountains. Detail data on its stratigraphy are missing
so far.

The KriZna nappe is the principal tectonic unit of the mountain-
range. It is called after the hill KriZna. Its stratigraphical range
is the Lower Triassic — the Albian. The Triassic of the KriZna
nappe is not different from the Triassic of the KriZ na nappe
in the Nizke Tatry. There the Anisian and Ladinian age of
Middle Triassic dolomites (Ramsau dolomite) is paleontologi-
cally evidenced; here only data on the Pelsonian -age exist (the
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Foto Fig. 24

Synsedimentary slumps with convolute bedding. On the eroded surface
is calcisiltite with graded bedding. Yellow marly limestones — blocks
of the submarine slide. Polished; natural size.

Photo: Oswald.

locality Katova skala: Physoporella dissita (Guemb:) Pia, Phy-
soporella praealpina Pia., Diplopora hexaster (Pia)Pia v. he-
xaster, although there is no doubt about the Ladinian age of their
higher part. The Lunz beds in the dolomite mass form a several
tens m thick lenticular layer. In places they form the basement
of the Carpathian Keuper.

The facies in the Carpathian Keuper is the same as in other
mountain ranges, the Rhaetic limestones (the Carpathian facies)
and marly shales, and dark marly limestones (the Schwab facies)
appear alongside or above each other. Stratigraphy and facies of
the Rhaetic are not yet thorougly examined in this mountain-
range and the relationship of the rocks is not clear. Besides
coral limestones in the Rhaetic are frequent oolitic, sometimes
chamositic and haematic limestones. The latter were mined in
the past.

Mesozoic of the Hronic (the principal tectonic unit) appears
in the form of nappe outliers of different size, formed mostly
of the Gutenstein limestones and Middle Triassic dolomites. Their
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Foto Fig. 25 .

A hieroglyph »frondescent-mark« (»cabbage leaf«). Yellow, marly lime-
stones from the slide body. Reduced by 1/2.

Photo: Oswald.

stratigraphy is not completely known and we cannot refer them
to the respective nappe (Choé nappe or Sturec nappe).

The Cho¢ nappe is mostly in the northern part of the mountain-
range, which is actually its continuation from the. northern slo-
pes of the Nizke Tatry and the Cho&ské pohorie mountains. ‘In
the southern part (Velky Sturec), and especially, in the northern
slopes of the Velkd Fatra mountains (Maly Sturec — the Gader-
skd and Blatnicka dolina valleys) is only the Sturec nappe.

The bed sequence-of the Triassic in the Cho¢ nappe is identic
with the sequence on the northern slopes of the Nizke Tatry
mountains (the localities Svarin, Liptovskd Osada) or in the
Choéské pohorie mountains (the locality Turik). The fossils quo-
ted by B. Dornyay (1918): Cidaris dorsata Muenst., Cida-
ris cf. schwageri Woehr m., Cidaris sp., Entrochus silesiacus
Bayer, Encrimus cassianus K1ipst. and later on by V.Vog!
(1918): Cidaris dorsata Muenst., Cruratula cf. carinthiaca
(Rothpl.), Entolium sp., Gyroporella sp. as the evidence of
the Ladinian age of the so-called “Cho& dolomites” are not in
these dolomites but. in light-coloured Raming limestones (the
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localities Ubo& on the NW slope of Mnich, Kalvaria near RuZom-
berok, RuZomberok). Dolomites of this tectonic unit are of Pelso-
nian age Ph. dissita (Guemb.) Pia in dolomites of Velky
Choé, and in dolomites to,the north of the village Turik,
(J. Bystricky 1967 a).

The Triassic of the Sturec nappe commences with a 10—20 m
thick sequence of dark-grey dolomites. They are the basal con-
stituent of the nappe and crop out sporadically. The base of the
Middle Triassic are mostly dark, bedded limestones — the Guten-
stein limestones, with layers of dolomites and oolitic limestones
in their top part. So far only indeterminable Lamellibranchiata
are known from this sequence. Perhaps as in the PovaZsky Inovec
mountains, (here, too, they contain Physoporella pauciforata
(Guemb.), Steinm. v. pauciforata, Ph. pauciforata (Guemb.)
Steinm. v. undulata Pia, Ph. pauciforata (Guem.)
Setinm. v. sulcata Bystr., Physoporella dissita (Guemb.)
Pia, Ph. cf. praealpina Pia, — loc. laz Plavlusov) and their
top part extends to the Pelsonian.

They are overlain by a large complex of dolomites formerly
known as “the Cho&¢ dolomites”. In the lower part, the dolomites
are grey, dark-grey, higher-up light-coloured, yellow and white.
The latter are more-or-less distinctly bedded or laminated (Maly
Sturec), and rich in Diplopora annulata (the Gadersk&, Blatnic-
ka, Zarnovicka dolina valleys, Mal¢ Sturec) and in some places
(Horny Harmanec) Teutloporella herculea is again abundant. The
Lunz beds are a 5—10 m thick sequence of shales and sandstones,
represented by infrequent small lenses in dolomites. In places
are 1 dm thick layers of rusty-brown flaggy oolitic-algal lime-
stones with nodules of Cyanophyceae, with Foraminifera, small
Gastropoda, Ostracoda, tests of Lambellibranchiata, spmes of
Echinoidea and isolated Globochaete alpina Lomb.

The dolomite mass overlying the Lunz beds is Hauptdolomite.
Weé do not know anything about its stratigraphical diapason and
facies. It is dolomite recalling that overlying the Lunz beds, only
with no finds of fossils. In some places are also the Opponitz
limestones in a 10 m thick sequence in the lower part of the
Hauptdolomite approximately 10 m above the Lunz beds. They
are grey, massive limestones, bedded in their bottom part. They
occur in some small lenses only.

The highest tectonic unit of the northern slopes of the Velka
Fatra mountains is the nappe outlier of dark and light-coloured
limestones, formerly regarded as the Middle Triassic of the digi-
tation of the Cho& tappe (J. Ilavsky — Z Cerveiiova
1952), then as the Upper Triassic (M. Mahel 1954) and at last
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as the nappe outlier of the Strd¥ov nappe, called here “Tlstd
nappe” (M.PerZel 1967) — “the partial nappe of the Ostry
vrch” hill (M. Mahel 1967, p. 219).

The Middle Triassic of the nappe outlier commences with dark,
bedded limestones, getting light-coloured towards the overlier,
and passing into light-grey and light-coloured massive limestones.
Dark limestones are without fossils, the higher light-coloured
part contains Dasycladaceae: Oligoporella pilosa Pia v. varicans
Pia ?, Oligoporella pilosa Pia wv. pilosa, Physoporella dissita
(Guemb.) Pia, Physoporella cf. praealpina Pia, Diplopora
hexaster (Pia) Pia wv. hexaster, Diplopora sp., Teutloporella sp.
(Tmava dolina valley, Selenec, Lubend dolina valley, Baglov, Tem-
ny kit), and Foraminifera: Citaella dinarica (Koch. Dev. —
Pantidé¢), Ammobaculites sp., Tetrataxis sp., ? Endothyra sp.,
Agathamina sp.

Light-coloured massive limestones (the Wetterstein limestones)
contain mostly Diplopora annulata (Schafh.) Schafh. v. an-
nulata, D. annulata (Shafh.) Scaafh. v. dolomitica Pia
(Blatnica, Cervené, Dubiny, PleSovica), in some lecalities (Dubi-
ny, Konsky dol) accompanied with Teutloporella herculea
(Stopp.) Pia.

The above fossils mdlcate the Anisian and Ladinian age. of
the sequence and its tectonical position above the dolomite com-
plex of-the Sturec nappe. Basing upon the facies of the Wetter-
stein limestone, characteristic of the Middle Triassic of the Ge-
meric and of its StrdZov nappe, the nappe outlier is regarded as
the outlier of the StrdZov.nappe (M. PerZel 1967).

On the route Banskd Bystrica — Tur&ianske Teplice we shall
meet Upper Triassic dolomites, Carpathian Keuper and the Rhaetic
of- the KriZna. nappe (the locality Cremosné), and the bed se-
quence of the Cierny V4&h partial nappe (the locality Maly
Sturec).-

18. Banska Bystrica —
the Carpathian Keuper (Fig. 26, 27)

In wider vicinity of Banskd Bystrica the KriZna nappe is re-
presented by the Upper Triassic composed of considerably varie-
gated continental-lagoonar formation — the so-called “Carpa-
thian Keuper”. It consists of claystones, shales, sandstones with
frequent intercalations and layers of dolomites and quartzites;
and isolated gypsum.

Precise stratigraphical posmon of the “variegated sequence” is
uncertain. It is above dolomites of Middle-Triassic-Lower Carnian
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Fig. 26 Situation map of studied Localities (M. Vedejovd)
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age (for instance: the locality Tajov}. Generally, these beds are
overlain by limestones — dolomite layers — perhaps Norian,
more frequently by the shaly-limestone sequence of the Rhaetic.
The sequence is well evidenced, so the “Carpathian Keuper”
is referred to the Carnian or Carnian-Norian. Detailed study of
the “Carpathian Keuper” was carried out in localities Tajov and
Spania dolina, mainly in the prospection bore-holes $3 I, II and
IIT situated as showed in Fig. 26. The existing results show
considerably varied “Carpathian Keuper” in this area.

Near Tajov, the Middle-Triassic dolomites (?) are closely over-
lain predominantly by dolomites in the “Carpathian Keuper” se-
quence. Claystones and shales appear in thin layers (several cm
to 1.5 m). Towards the overlier the amount of carbonatic compo-
nent (dolomites and dolomite marls) decreases; predominant
being shales, sandy shales and sandstones with isolated dolomite
and dolomite-marl layers and intercalations of the maximum 1 m
thickness (see Fig. 27, profile III).

Most frequently, the dolomites are light-grey or light-grey-
-green. They are compact, with indistinct bedding and uneven or
conchoidal fracture. Distinct parting after bedding planes is only
in the parts between shales and sandstones.

Microscopical examination shows dolomicrites, or dolomicrites
with the admixture of clastic material — quartz and muscovite —
to the maximum of 5 %. In isolated cases — when the marly
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component is present — they may be regarded as slightly marly
dolomicrites. Generally, their texture is submicroscopical or
microcrystalline (grain size to 0.03 mm]. They are dark-pigmen-
ted. In some cases the dolomicritic mass is differentiated, the
rock is of cloddy or pseudoolitic character. Then it may be de-
signated as pseudopelletal dolomicrite. Clastic quartz in the dolo-
mite mass is dispersed, and grain size does not exceed the size
of silt grains (maximum 0.07 mm; rarely 0.35 mm). Quartz
grains are angular, semirounded and corroded; extinction is un-
dulatory. In compressed dolomites, joints are healed by white
secondary dolomites, rarely by quartz.

Organic remains are indistinctly indicated- by phantoms —
Ostracoda, Radiolaria?. Present are pyrite, dark opact minerals
dispersed as pigment; less frequent are grains of indistinct confi-
nement; of the maximum size of 0.10 mm.

Clay shales, sandy shales and sandstones are of light-grey-
green, green, violet and violet-red colours. They and their equi-
valents will be characterized in the description of the area-around
Spania dolina. '

In the »Keuper« near Spania dolina predominate clayey sliales,
sandy shales and sandstones. Less frequent are layers of dolo-
mites and quartzites; isolated are finds of gypsum and gypsum-
sands.

Claystones — as near Tajov, are grey-green, pink, violet-brown
and red. They consist of clayey minerals affected by sericitization,
of microcrystalline angular and subangular quartz grains. In the
area of Spania Dolina, their veins are filled with anhydrite and
with polysynthetically lamellated gypsum grains. Quartz veins
are common.

Siltstones form a transition between sandstones and claysto-
nes. Their composition is similar to that of claystones, with
markedly increased amount of clastic quartz grains (of about
0.05 mm size). Infrequent are clastic micas. Their texture is
aleuritic. o

Sandstones alternate with shales. Their principal component is
angular and subangular quartz of 0.4—0.6 roundness. Abundant
are micas, particularly muscovite. Feldpars are infrequent —
— mainly plagioclase. Their cement is clayey, porous, slightly
sericitized. In places they are markedly haematitized, of violet-
brown colour. Texture of the sandstones is subangular or semi-
oval psammitic. In both areas the sandstones are mostly fine-
grained, coarse-grained sandstones are only around Spania Dolina
— the bore-hole 85 I11/30, of subangular — psammitic, porous
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and basal texture. They contain more feldspars (plagioclase)
and may be classified among coarse-grained arkose sandstones.

Chemism of grey, green and red clayey shales

Nr. of Si0z Alz03 Fe20s CaO MgO SO3 TiO2 loss by
sample- insulation
S$S 1/20 19.70 6.45 286 20.43 10.70 1453 0.28 22.38
58 1/24 17.14 .557 200 2140 1275 1039 0.13 28.55

83 1/74 1842 559 357 1613 1433 23.03 0.17 18.75

Analyzed in laboratories of the Geologicky prieskum Turé&ianske
Teplice.

Quartzites' are medium- and coarse-grained. They consist of

quartz grains, of feldspars (plagioclase) and accessories (zircon).
They are carbonitized and sometimes contain gypsum grains.

—

Chemical analysis .
N. of Si02 Al203 Fe203 TiO2
sample
35 1/83 69.38 2.61 0.92 0.06

Dolomites are in the form of flags and beds in a sequence of
shales and sandstones. Frequent are calcite veins, less frequent
gypsum veins. Sometimes gypsum replaced calcite veins and dolo-
mite mass. Also their petrographical character is roughly identic
with that of dolomite$ in the locality Tajov. They are mostly
dolomicrites, sometimes pseudopeldolomicrites. In some dolomite
beds of this area are layers of fine — and medium — crystalline
dolosparites.

Gypsum was found in bore-holes in Spania Dolina. Gypsum
forms small veins unevenly dispersed in the above mentioned
rocks. In dolomites, claystones and shales are layers of gypsum,
about 3 m thick (bore-hale SS I — 2195 — 2235 m). Gypsum
grains are distinctly polysynthetic, lamellatel, of 4.0—0.16 mm
size. They are unevenly confined; they eanclose groups of calcite
grains and dolomite rhombohedrons. Sometimes there are frag-
ments of micrite enclosed in gypsum or suppressed by the latter.
Pyrite grains are infrequent.
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Chemical analysis

Nr. of Si0z Al05 FerO3 CaO MgO SO3 TiO2 loss by

sample dessic. insul.
58 1/13 9.90 024 015 3264 108 42.18 0.07 1755 2297
53 1/12 0.50 017 011 3333 039 4358 0.02 17.91 22.22
S8 1/14 237 051 025 3113 2.56 39.83 003 16.49 23.29

Analysed in the laboratories of the Geologicky prieskum in
Tur&lanske Teplice.

19. Maly Sturec
(Fig. 28)

The highway from Banska Bystrica to Turcdianske Teplice runs
over two tectonic units: the Kri¥na nappe and the Sturec nappe.
Laving Banskd Bystrica, we meet marls and marly limestones
of the Neocomian of the KriZna nappe. They are mined for the
local cement works. Then we get throught Liassic and Rhaetic
limestones to Middle and Upper Triassic dolomites. Near the vil-
lage Ulanka we enter a variegated Lower Triassic sequence of
fine-grained clayey and sandy shales and sandstones on the base
with quartzites and quartz conglomerates resting transgressively
and discordantly on green-grey and red-brown sandstones, arkoses
and conglomerates of the Permian in a verrucano facies (the
exposure in the cut of the new road near the village Ulanka). In
the village Harmanec we cross the crystalline of the KriZna
nappe {mica schists, mica-schist gneisses — migmatitized to
various extent) emerging from below the Permian sediments.
Since the crystalline and the Permian of the KriZna nappe form
here a moderate arch (the so-called “Staré Hory window”), in
the village Harmanec we again cross the sequence of the KriZna
nappe, only in a reverse order: from the bottom (Lower Triassic)
to the top Mesozoic sequences (Neocomian), and near the village
Horny Harmanec we enter the complex of Triassic limestones
and dolomites of the Sturec nappe.

Its bed sequence commences here with grey massive and brec-
ciated dolomites (lower constituents: Lower Triassic, Permian in
the facies of “the Melaphyre series” and Carboniferous are far-
ther in the south because of the truncation of the limestone and
dolomite complex from the plastic basement — [“troncature ba-
sale”, D. Andrusov 1968). These “basal dolomites” are over-
lain by dark bedded Gutenstein limestones and Annaberg lime-
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Fig. 28 Geological map of the suuthern part of Velk& Fatra Mts. [Maly Sturec Region)
According to D. Andrusov and ‘M. PerZel compiled ]J. Bystricky
Explanatios: .
1. loam, debris; 2. gravels — terrace; 3. Miocene; 4. grey bedded dolomites (partly stromatolitic — Carnian ?); 5.
»Carpathian keuper« (Norian}); 6. dark limestones (Rhaetian}; 6a. (Malm — Tithonian); 7. Marls limestones and lime-

stones (Neocomian); 8. grey dolomites (Lower Anisian); 9. Gutenstein — Annaberg limestones (Pelsonian — Illy-
rian?); 10. Ramsau dolomite (Ladinian); 11. Lunz beds (Lower Carnian; Julian); 12. Hauptdolomite (Upper Car-
nian — Norian); 13. grey a light-grey massive and banked limestones (Pelsonian —. Ladinian); 2.—7. KriZna

nappe; 8,—12. Sturec nappe; 13. Stra¥ov nappe.



stones (here are the Harmanec caves, to the south of Horny
Harmanec). Near the Cierny potok brook the Gutenstein and
Annaberg limestones submerge below dolomites of predominantly
Ladinian age. On the extreme northern end of the village Horny
Harmanec they contain a lot of Dasycladaceae: Teutloporella
herculea (Stopp.) Pia (Stopping place 1).

In the cut of the road in further part we may observe exposu-
res of dolomites, and in the higher part of the winding path are
dark bedded and thick-bedded Gutenstein limestones emerging
from below the former. In their top part — somewhat lighter in
colour — are Dasycladaceae: Diplopora annulata (Schafh.).

The overlying dolomites are typical of the Sturec nappe. In
the lower part they are dark-grey, in the upper — light-grey or
yellow, thick-bedded or massive and finelaminated. In some pla-
ces they contain abundant Dasycladaceae Diplopora annulata
(Schafh.).

Stopping place 2: Dolomites with Diplopora annulata in the cut
of the road between km 12 and 13.

Stopping place 3: Thick-bedded laminated dolomites with Diplo-
pora annulata (Schafh.) to the west of the pass Maly Sturec
in the cut of the road.

The segment of the road to the west of the pass is in Ladinian
dolomites (somewhere with badly preserved Diplopora annulata,
with calcareous sponges ?); from below the dolomites — near the
gamekeeper’s hut BartoSka — emerges the top part of the Guten-
stein limestones and from below these — Neocomian marls and
marly limestones of the KriZna nappe.

20. Cremo3né —~
the Velkd Fatra mountains: The Upper Triassic of the KriZna
nappe (Fig. 29, 30, 31, 32)

Near the gamekeeper’s hut Barto$ka, the highway between
Banska Bystrica and Turlianske Teplice cuts into the tectonic
basement of the Sturec nappe. The basement is the upper part
of the Mesozoic of the KriZna nappe, emerging in the form of
a tectonic inlier (window].

In the cut of the highway the Mesozoic of the KriZna nappe is
represented by marly shales and marly Neocomian limestones
{the cut of the road to the west of the Barto$ka hut) and by the
Upper Triassic, dolomites, the Carpathian Keuper, and Rhaetic
limestones (the cut of the road near huts, near the end of the
Zarnovicka dolina valley, in this valley, and in the cut of the
railway track).
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Fig._ 29 Rhythmical alternation of stromatolitic and grey, fine-grained do-
1§onin(1tes [Zthe cut of the road in the Zarnovickd dolina valley) (M. Mi-
ik 1972)

Brown-grey stromatolite
with white touch. An inter-
calation of grey dolomite
with cubic disintegration

1Sem

(cleavage?
20cm 8e?)
130cm |
20¢m Tectonical breccia
60cm B Grey, fine-grained dolomite
with dense veins containing
100¢m amber-yellow crystals of cal-
45¢m [ cite
Dark-grey stromatolitic do-
rz. &2 120cm lomite.
Mg0-2137%
Ca0 - 29,99 % Grey fine-grained dolomite.
Feo- 0427 S0¢m Brownish stromatolitic dolo-
o I mite.
n.zr.- 0297
! Bg:: Grey fine-grained dolomite.
Qem | __ ] An intercalation of stromato-
0cm litic dolomite
130¢em An intercalation of stroma-
tolitic dolomite
ine-grained dolomite
120 em > Grey fine-graine

1. Fibres of Cyanophyceae; 2. Foraminifera; 3. Ostracoda; 4. Intraclasts;
5. Pellets; 6. Pyrite -

-a) The dolomites exposed in the cut of the highway near the
mouth of the brook Cierna voda into the brook Zarnovica, are the
bottom sequence of the Triassic of the KriZna nappe. The sequen-
ce is known from surficial outcrops. The dolomites are bedded
(the thickness of beds is 30—80 cm) dipping north-westwards
30°. Since they did not yield any fossils, their age may only be
determined according to their position.

They are the so-called even stromatolites, sometimes slightly
waved, of the LLS-S type (the classification by B. V. Logan
— R. Rezdk — R. N. Ginzburg 1964). They are characte-
rized by typical sparite spots and identic with the so-called “lo-
ferites” in the Alps.

A. G. Fischer (1964) interpreted the spots as the filling of
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Foto Fig. 30

Stromatolitic dolomite »loferite« with typical sparite spots [shrinkage
cavities produced by dessication of sediments).

Magn 11x. Photo: Oswald

Foto Fig. 31 Stromatolitic dolomite — »loferite«. In the top part is a mi-
nute »volcano« produced by escaping gas. The surface is polished; size
— natural. Photo: Oswald

126



Foto Fig. 32 Electronmicroscopical photograph of a replica from the
fracture surface of stromatolitic dolomite.
Magn. 7000 x. Photo: H. Gerthofferova

shrinkage pores produced by dessication of sediments. G. E. T e-
butt — C. D. Conley — D. W. Boyd (1965) designated
them as “fenestraea”. In this case it is perhaps “laminoid — fene-
stral fabrics”, type Wyoming A.

The shrinkage cavities are filled with drusy dolosparite. The
results of the planimetrical analysis of a typical sample: micri-
tic mass of stromatolites: 60.48 %  sparitic mass of pares 39.52 %.
The bottom of some caverns is covered with mud falling down
from the walls of caverns (“internal sedimentation”). Geopetal
textures (minute “volcanoes” forming by the escape of gas from
sediments, also exist) are also a criterion of polarity. Stromato-
lites formed by mud sticking to the adhesive surface of the algae
“pillows” (lamines thick 0.5—2.0 mm).

In rock slices are distinct fibres of cyanophyta in vertical
position. Isolated are Ostracoda and Foraminifera of the Glomo-
spira type. Frequent is admixture of pellets and intraclasts.
They, together with stromatolites — are typical components of
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recent dolomite crusts in the Persian Bay and in the Caribean
region (“penecontemporaneous dolomites”).

Lithologically, the stromatolite mass is dolomicrite of extre-
mely fine granularity (electron microscopical photographs sho-
wed the granularity varying between 0.3 and 3.5/4, maximum 1 y4).

Chemically it is almost pure dolomite: MgO 21.37 %; CaO
29.00 %; FeO 0.42 %; solution residuum 0.29 %.

b) The Carpathian Keuper. The dolomites are overlain by varia-
gated clayey shales and sandstones. Here they are not complete-
ly exposed, so their course and position may only be traced in
fragments included in debris. In the cut of the road is the Car-
pathian Keuper cropping out in the bend of the road near the
flowing of the Biela Voda brook into the brook Zarnovica. It is
an about 10 m long out crop of red-violet clayey shales, green-
grey clayey shales with layers of quartzites and quartzose sand-
stones and dark-grey bedded dolomites (“keuperdolomites”).

c) The Carpathian Keuper is overlain by grey bedded limesto-
nes with layers of lumachellar limestones and with intercalations
of grey and dark-grey shales. It is a Rhaetic sequence in the
so-called Carpathian facies with Rhaetina gregaria (Suess.).

The limestones contain Foraminifera: Trocholina crassa Kr.,
Glomospirella friedli Kr .-T o1l., Diplotremina subangulata Kr.,
Involutina turgida Kr., Tetrataxis nanus Kr., Agathammina
austroalpina Kr.-Toll. et Toll.

The Carpathian facies of Rhaetian is in the entire region of
the Velkd Fatra mountains. Because of incomplete exposures in
the Cremo$né tectonic inlier {window), the stratigraphical range
of the sequence may be determined only approximately.

The Rhaetic limestones are overlain by the so-called Gresten
beds (Lower Liassic) — brownred sandstones and brown clay-
stones. Co

Strazovské pohorie Mts.

21. Valaska Bela — Hireska —
Carpathian Rhaetic facies (Fig. 33, 34, 35)

The locality is exposed in the cut of the road from Ilava to
Prievidza. 100 m of the cut were described by M. Mah e (1958).
The beds in the cross-section display complicated slice tectonics
which affected this part of the KriZna nappe. In the cross-section
are exposed two slices of different tectonic structure. Their
lithological and stratigraphical filling is almost the same.

The oldest Rhaetic rock exposed in the cross-section is dark
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Fig. 33 The facies-distribution of the Rhaetic deposits of the KriZna
nappe in wider surroundings of the locality Valaskd Belda — Hireska
The scheme consists of 27 cross-sections through Rhaetic deposits in the
area studied. 1. The crystalline of the cores Such¢y and Mal4 Magura,
12 — the mantle series of Maléd Magura; 2. the facies of coral lime-
stones; 3. the facies of depressions with muddy, detrital and oolitic li-
mestones; 4. the intermediary facies of lumachellar, detrital and oolitic
limestones; 5. the lagoonar — terrestric (?) facies of sandy-clayey de-
posits with breccia, marly and quartzose limestones etc.; 6.—11. impor-
tant fossils and lithological elements: 6. oolites; 7. ferruginous oolites;
8. lumachelles of Bivalvia and Brachiopoda; 9. Brachlopoda 10. corals
11, important finds of Gastropoda

detrital-crinoidal limestone (1). With intercalations of dark-grey
marly limestones, brown-grey detrital limestones, dark detrital
limestones with Brachiopoda, they are the substantial part of the
eastern slice. Its basement is the Carpathian Keuper consisting
of varicoloured claystones with intercalations of light-grey sil-
stone dolomites. The contact of both sequences is slightly tecto-
nically modified. Dark detrital-crinoidal limestones are the basal
constituent of ‘the Rhaetic also in exposures in wider vicinity.
Some “nests” of Brachiopoda, mainly Rhaetina gregaria (Suess),
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Fig. 34 The schematical lithological cross-section through the Rhaetic
sequence of the Kri¥na nappe in the area of Cierna Lehota — Valaska
Belda — Gapel. Heightened; thickness — ratio in individual profiles is
preserved. 1. the lagoonar-terrestric facies; 2. »lateritic« intercalations
and mud cracks ?; 3. corals; 4. Brachiopoda; 5. lumachelles of Bivalvia
and Brachiopoda; 6. crinoidal limestones; 7. organic detritus; 8. muddy

limestones; 9. oolitic limestones. Individual profiles are marked with
arrow-heads.

in limestones beds of the exposure indicate the original living
position of these a'nimals, elsewhere preserved in lumachelles
as relicts.

Higher up is a sequence of muddy limestones (2). Graded-
bedded lyaers and thin strips of detritus in fine-grained matter
of other beds indicate sedimentation in deep environment, affec-
ted by currents. The current transported larger fragments of
valves of bivalvia into fine-grained sediments. They occurs in
several horizons. Transported were also ocre-yellow marly rocks
recalling chemogene weathering products of limestones. They
would accompany thin, confined lenses of limestone breccia.

The thick sequence (12 m) of muddy limestones is followed
by beds with greater marl content. They contain shells of Bivalvia
and Brachiopoda. They are overlain by some beds of muddy
limestones, by dark crinoidal limestone with dark marl, and
crinoidal detrital limestone. In the upper part of the sequence,
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SCHEMATIC SKETCH OF THE SITUATION OF OUTCROPE
RHAETAN LIMESTONES NEAR VALASKA BELA

J. Michalik

BN &
N \(i_—' g

R

Fig. 35 The schematical situation-sketch in the eastern slice of Rhaetic
limestones in the exposure near the pub Hire$ka in Valaska Bela. Sym-
bols — as in the preceding figures.

to the south of the profile, are again marly lumachellar lime-
stones, limestones with Brachiopoda and with corals. Somewhere
(the settlement Zelenaci, the village GAapel) they are even 6 and
more m thick. Total thickness of whole sequence is up to 10 m
thick (3).

The sequence described is overlain by comparatively thick beds
of oolitic limestone (4). Its character varies: in the profile is
limestone consisting of medium-sized (about 1 mm) oolites with
segments of crinoids; in exposure on the slopes of the Cierny
vech hill are limestones of large oolites containing fragments
of valves of thick-walled Bivalvia. Around the settlement Skripov
near Valaski Beld and northwards from Trebichava are frequent
limestones with haematite — chamositic oolites. Around the hill
Holy Vrch, to the north of Valaska Beld, are beds of quartzose
of dark claystones. In the overlier of thick layers of coral li-
mestones the horizon with oolites is sometimes missing, although
in the close surrounding are oolitic limestones with coral frag-
ments. The common thickness of a bed of oolitic limestones is
to 2 m.
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The horizon is followed by limestones with abundant Rhaetina
gregaria (Suess), higher up-by coral limestones (5). The bed
of coral limestones is replaced by limestones containing luma-
chelles and Brachiopoda in the surrounding of the locality. They
are more frequent than coral limestones below the oolite horizon.
The thickness of the coral layer above the horizon of oolitic
limestones is rather low (0.5—1 m) and invariable. Near the
Holy Vrch hill, to the north of Valaska Bel4, the coral limestones
wedge out in a sequence of dark clays, quartzose limestones
with pyrite and dark clayey sandstones. On their contact are
infrequent ocre-yellow and grey marly limestones with textu-
res recalling mud cracks. -

In the western slice the coral limestones are overlain by marly
lumachellar and detrital limestones. In this last part of the
Rhaetic sequence are in other exposures also dark crinoidal li-
mestones, limestones with Brachiopoda, quartzose brecciated
limestones and grey marly limestones with ocre-yellow bodies
inside and on the surface of beds.

The last limestone constituent is overlain by a sequence of
brown-grey claystones with intercalations of brown quartzose
limestones and clayey sandstones. These beds separate the
western slice from the eastern. Their stratigraphical position and
lithological character indicate their appurtenance to the Lowest
Liassic (the “Gresten beds").

22, Volaska Bela -
Carpathian Keuper; Norian, the KriZ¥na nappe

The exposure is on the northern side of the village Valaska
Bela (see Fig. 34). The Keuper is here about 90—100 m thick.
its sequence contains varicoloured (red, red-brown, green and
green-grey) aleuritic and pelitic rocks (silt-stones, claystones,
clayey-sandy and clayey shales); sandstones (graywackes, sub-
graywackes); carbonatic rocks (dolomites]) and mixed types
(dolomitic claystones and clayey dolomites).

Predominate pelitic, aleuritic and mixed rock types. Sandstones
and dolomites are less frequent. They are only in thin layers.
Characteristic are gradual transitions between individual types
of rocks. Sandstones are medium and fine-grained; parallel-cross
— and diagonal-bedded. Dolomites are microcrystalline and peli-
tomorphic.

The ratio of the rocks indicates predominance of mechanical
sedimentation over chemical. The alternation of sandstones, shales,
and dolomites indicates rhythmical sedimentation of predomi-
nantly flyschoid-lagoonar character.
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