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THE MIDDLE AND UPPER TRIASSIC OF THE STRATENSKA HORNA-
TINA MTS. AND ITS RELATION TO THE TRIASSIC OF THE SLOVAK
KARST SILICA NAPPE (THE WEST CARPATHIAN MTS., SLOVAKIA)

(Figs. 3)

Abstract: The Stratenska hornatina Mts. Triassic (“the North
Gemeride Mesozoic”) has been revised lithostratigraphically as
well as biostratigraphically. The Middle Triassic is represented
mainly by deposits of the shallow water platform (Gutenstein
beds, Steinalm limestone, Wetlerstein limestone — dolomite). Basi-
nal deposits are limited to the Upper Illyrian (Schreyeralm, Reifling
limestones). The Upper Triassic is represented by facies of the
shallow water platform (Tisovec, Furmanec, Dachstein limestones),
basinal deposits are limited to the Julian substage (Trachyceras,
Reingraben, Miirztal beds) and mainly to the Norian stage. Lateral
equivalents of the Furmanec limestone are the Allenz and Destan-
kv limestones (a new informal lithostratigraphic unit).

According to distribution of individual Middle and Upper Triassic
facies, the Stratenska hornatina Mts. Triassic can be taken for an
equivalent of the Hallstatt facies area, where the shallow water
platform was followed by the *Aflenz channel” from the North
and by the “Hallstatt channel” from the South., the northernmost
part of the latter being represented by the southernmost part of
the Slovak Karst Silica nappe Triassic. Thus, the Stratenska hor-
natina Mts. Triassic is not the eastern part of the Muranska plosina
pl. Triassic, as it has been traditionally believed until recently.

Pesiwowme: Tpuac CrpaTenckoro noropbs (L CeBepHbil reMepinbii ve-
303001") 0L AnToCTpaTHrpadIrtieckn i1 OHOCTPATHIPAPHYCCKI PEBU3OBAN.
Cpeannit tpiac npejeranien 0codenio ociaikaMi MeaKoBo ol naathop-
Mbl (CYTEHIUTANHCKHE TUIACTL, WTANNANMCKIIT N3BCCTHAK, BETTCPIITATN-
cKiit nasecthak — foaomMnT). Kotaosnionne ocaikin orpamiuenst aiib
i pepxumit nanp (wpaepaiaMeknil nasectnsik, pailnireknii H3pecTHsK) .
Bepxnumit tpuac npeactaniaen (parisyi MedKosoAnoi maatpopser (THCO-
BEIKNiT, (pypManenknllt v axwralncknil  n3secTHaKki), KOTJ0BHHOBGLIE
OCHIKI OFPAIIeHL 1 HOJARCKIIT noAbapye (Tpaxuieposote, paitnrpa-
OCHCKIE 1 MYPILAJICKHE TJACTB), a uMenno na nopuiicknit apye. Jlare-
PAAbHBIMIL SKBHBAJCHTAMI (DYPMAHCIKOr0 H3BCCTHNKA ABASIOTCH adienil-
KHil 0 e rsnkoBslit n3seetuaky  (nopan  Hedopyvaabias JAnTocTpati-
rpaieckas enmna).

Coraaciio  pacupeieyaenio oTAeAbELX (paliil CPeLIHero 11 BepXHero
Tpuaca, tpuac CTpaTelckoro HOropbs MOMIO CUNTATH IKEHBAJICHTOM
rasuratekol hannaibnoll odaacTi, B KOTOPOI MEJKOBOANVIO maaThopmy
8 patnn roxwsad okaiivasg ¢ cepepa aduaenukii kanaa™ uocolora ran-
WTATCKNIT Kanad™, ceBepuas vacTh KOTODOro NPeAcTanaena camoil w0mnoi
HACTHIO TPHaca cuannosoro nokposa Caosawkoro xapera, Takny ofpazon
Tpuac CTPaTenckoro noropbs He SIBASCTCN BOCTOUNLIM [POLIOJACHICM
Tpiaca Mypanckoit panniune, Kak 10 CHX 1O HepelaBsaioch,
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The Stratenska hornatina Mts., Triassic is an almost exclusive representative
of the Mesozoic following from the North the younger and the older Paleozoic
of the tectonie unit of the first order known under the name of the “Gemeri-
cum”. Therefore, in publications it is often referred to as “the North Gemeride
Mesozoic” (M. M ahel, 1955, p. 70). In addition to the Mesozoic of the Straten-
ska hornatina Mts., it includes also the Mesozoic of the Muranska plosina pl. and
that of the Galmus Mts.! Its relation to its underlier has not been explained suf-
ficiently®, in dilference from the Mesozoic of the Muranska plosina pl. which
is a very distinct nappe lying on the metamorphosed Mesozoic of the Veporicum
(Z. Pouba, 1951;J. Bystricky, 1959). Similarly, its relation to the Trias-
sic of the Muranska plosina pl. (“the Muran series” in M. Mahel, 1964 p. 396)
has not been explained yet either. its relation to the Triassic of the Slovak
Karst Silica nappe (“the South Gemeride Mesozoic™ in M. Mahel. 1957
a p. 117) even the less. That is. on one hand. their facies as well as tectonic
independence is stressed (D, Andrusov, V. Zoubek, 1953 p. 556: M.
Mahel, 1956—1980: S. Kovacs. 1980). on the other hand their facies
(J. Bystricky, 1972 p. 308) or facies and tectonic (D. Andrusov. 1975
p. 107) unity is stressed.

Despite the fact that the Triassic of the Stratenska hornatina Mts. is of
a special significance due to redefinition of the “Gemericum” and problems of
the West Carpathians Mts. innermost area tectonics and paleogeography connec-
ted with it (proved also by an increasing number of publications dealing with
the subject), almost no attention has been paid to it in the recent twenty years.
Thus, the only source of information about its stratigraphy and facies is the
monograph by M. Mahel (1957 ¢, 1958). later partly revised (M. Mahel.
1964, 1967. 1968). All recent paleogeographic interpretations of its sedimentary
area and correlations ol it with facies areas of other tectonic units of the West
Carpathians Mts, Triassic. mainly with the Strazov nappe. as well as with
facies areas ol the Triassic of Upper East Alpine nappes of the Northern Cal-
careous Alps (the N.C.A) (D. Andrusov, 1968: A. Tollmann. 1972 a.
1975, 1976 a, b: M. Mahel, 1979) are based on it.

The Triassic of the Stratenskd hornatina Mts. characterized as follows: it
has all fundamental characteristics that distinguish other units, i. e. specific
lithology and stratigraphy. specific position in the structural plan of the Inner
Carpathians...” (M. Mahel. 1974 p. 129) has not been documented by a geo-
logical map yel (with exception of the hatched map by M. Mahel. 1957
c. 1958). Selected parts of his revised geological map published recently (M. M a-
hel, 1969 a. b, 1971, 1976) do not allow to make a picture about relations of

I Sometimes also the Triassic ol the so called “Vernar stripe”. “Vernar partial
nappe” (J. Bystricky, 1959 1973; M. Mahel, 1964, 1968, 1975).

M. Mahel 1953—1963): the “autochtonous North Gemeride syncline”, V. Zou-
bek (1955) the “Spis nappe”™, M. M a h el (1965 a, b) : “Besnik-Decke"”, “Besnik-nappe™,
M. Mahel (1968): “The North Gemeride unit of the nappe character in the W.",
M. Mahel (1974 p. 120): “The North Gemeride unit has [or the most part a sub-
autochtonous position™, Al present, il is taken lor the Silica nappe N. part overthrus-
ted Trom the Lubenik—Margecany sulure [rom the N. lo the S, (D, Andrusov,
1975), as well as for an individual tectonic unit called the “Glac nappe” (J. Mello
— M. Polak, 1978) and also the “Stratena nappe” (R. Moclk, 1980) belonging
Lo the group ol the Silicicum nappes (called “the group ol the Gemericum nappes”
belore — A, Biely —J. Bystricky — 0O, Fusan, 1968).
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respective lithostratigraphic units, to test reliability of biostratigraphic data. let
out the reliability of tectonic profiles published. M. Mahel (1987. 1968) publi-
shed a list of fauna of almost each lithostratigraphic unit. Thus it would seem.
the age of almost each is biostratigraphically proved. However. they are only
summed lists made up of taxonomically unrevised fauna of previously published
localities (1956, 1957, 1958) supplied with new data only in few cases. Yet, it
is not possible to find out whether these represented new findings or a partial
taxonomic revision of older findings of fossils.

As I have already indicated (J. Bystricky, 1973 p. 66. 1978) not all bio-
stratigraphic data are related to those lithostratigraphic units from which they
are reported or determination of fossils may be incorrect. E. g. “Anisian™ brachio-
pods should occur in the limestone ranked after stratigraphic revision to the
Carnian age, “Middle Anisian™ brachiopods are to occur in the same beds which
are taken for Carnian after bivalves, “Anisian” corals and hydrozoa in pale
limestones of the Carnian and the Norian. etc.

The above differences, as well as not always suitable criteria in definitions
of lithostratigraphic units have lead me to revision of biostratigraphic data and
lithostratigraphic divisions of the Middle and Upper Triassic. The results sub-
mitted here are not complex (they are based mainly on microfossils — J. By s-
tricky et al. in press) and they are not documented by a detailed microfa-
cies or sedimentologic analysis: however, I believe even this stage of our in-
vestigation will contribute to the solution of the above paleogeographic and
tectonic problems of the mountains so picturesque that they are called also
the Slovak Paradise.

For better intelligibility and facilitation of correlation with other facies areas
of the West Carpathians Mts. or the N. C. A. Triassic. I shall use terminology
of informal lithostratigraphic units of the N. C. A. Triassic used also in Car-
pathian publications,

Lithostratigraphy
Gutenstein beds

(syn. “Klaus-Kalk”, M. Mahel, 1956 p. 59, 1958 p. 29; “the basal grey do-
lomites™. “the dark thick-bedded and massive limestones”, M. Mahel, 1968
p. 263).

At present, the Gutenstein beds are the least studied lithostratigraphic unit
of the Stratenska hornatina Mts. It consists of dark to black. in some parts also
paler massive as well as bedded limestones with alternating differently thick
levels of dolomitic limestones and bedded dolomites. The latter completely
prevail in some profiles. At present, the only fossils known from them are
dasyclads Physoporella cf. praealpina PIA. which I found in dark bedded li-
mestones building the uppermost part of the bed sequence, almost under the
Steinalm limestone in the profile Kolisky (J. Bystricky. 1973 p. 61).

They belong probably to the Aegean and the Bithynian stage according to
their position between so called “Campil beds” of the Spathian (a non Campil
Member of the Southern Calcareous Alps, ranked to the Nammalian) and the
Steinalm limestone (the Pelsonian — Illyrian). Yet, their lowermost parts may
well belong, similarly as in the Alps or Dinarides. to the Upper Spathian
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(L. Krystyn, 1974; H. Mostler — R. Rossner, 1977 p. 15). However,
their upper boundary hardly exceeds the Bithynian. M. Mahel's (1967 p. 423)
supposition that the Gutenstein beds are overlain by dark cherty limestones
with ammonites of the [llyrian has been proved wrong. The cherty limestone
(an equivalent ol the Reifling limestone) does not overlie the Gutenstein beds
but the ones of the Steinalm limestone. Unfortunately, the fauna of ammonites
described by V. Kollarovia-Andrusova (1964) cannot be used for age
determination either of the Gutenstein beds or the Reifling limestone. The
locality of her lindings is unknown.?

Steinalm limestone

(syn. “weisse anisische Kalke”, M. Mahel. 1956 p. 539, 1958 p. 29: “the
white, white-grey and pinkish limestones”, M. Mahel, 1968 p. 263).

The Steinalm limestone of the Stratenskda hornatina Mts. is identical with
that of different Triassic areas of Slovakia (J. Bystricky, 1972 p. 296 and
ff.). Due to the fact that the fauna of ammonites (the locality Za Vysné Rovne
in M. Mahel, 1958 p. 31) as well as that of brachiopods (the locality Cer-
veny Stros in M. Mahel, 1958 p. 30) and also that of corals and hydrozoa
(the locality Unter Garten, Ober Garten in G. Kolosvary, 1957. 1958. 1963.
in M., Mahel, 1957 ¢ p. 50, 149, 1958 p. 30, 119) included in the summed list
of the “pale to white limestones of the Anisian”™ (M. Mahel. 1967 p. 423) in
reality occur in dilferent lithostratigraphic units, the Steinalm limestone is
documented only by the [lora ol dasyclads and the fauna of foraminifers (J.
Bystricky, 1973 p. 61:J. Bystricky et al. in press). Of the dasyclads. it
is mainly:

Physoporella pauciforata v. pauciforata, Ph. pauciforata v. undulata, Ph. pau-
ciforata v. gemerica, Ph. pauciforata v. sulcata, Physoporella dissita, Ph. cf.
praealpina, Oligoporella pilosa v. pilosa, Oligoporella pilosa v. intusannulata,
Favoporella annulata’,

TV, Kollarova-Andrusovova (L. c) reports ammonites, according to
M. Mah el's data, from dark cherty limestones of the Certova dolina vallev N. slope.
M. Mahel (1967 p. 423) reports them from “dark cherty limestones” which are
to be the uppermost part of a “dark bedded and massive limestones” bed sequence
(i. e. what we take for the Gutenstein beds): however. he does not mention them
in his publication of 1968 and he writes as follows:  dark thick-bedded and massive
limestone, The ammonites Flexoptychites flexuosus (MOJS.) and Arthaberites aleran-
drae DIENER indicate that in place this complex persists up to Illvrian”.

The term Gutenstein beds is used here in sense of A, Tollmann (1972 p. 80,
1976 p. 77) as the name of an informal lithostratigraphic unit corresponding to the
category of Formation including lithostratigraphic units of the lower order, such as
the Gulenstein limestone, the Gutenstein dolomite, the Annaberg limestone, the
Annaberg dolomile. We reluse the term L, Klaus Kalk” (the Klaus limestone) not only
because of the priovity (Lex. stral. intern. Fasc. 8, Autriche, p. 244). but also because
it is not an individual lithostratigraphic unit. It has been described under the name
ol the Gutenstein limestone, the Gutenstein dolomite [rom almost all West Carpa-
Lthian Leclonice units,

“As 1 have already mentioned (J. Bystricky, 1973 p. 61, 1974 p. 133), the spe-
cimen 1 ooriginally took for Diplopora annulatissima (J. Bystricky, 1957 tab.
VIL Tig, 3% in M, Mahel, 10958 tab. II, ig. 4) is more likely Favopoporella annulata
SOKAC, I have Tound Tragments completely identical with Favoporella annulata
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Of the foraminifers it is mainly Meandrospira dinarica, M. irregularis, Mean-
drospiranella deformata, ete.

At present, no more exact biostratigraphic data are available to determine the
stratigraphic range of the Steinalm limestone. We have no evidence of it. as
S. Kovacs (K. Balogh — S. Kovacs, 1981) has recently found in the
region of North Hungary. beginning already in the Bithynian. The Steinalm
limestone is overlain by the Schreyeralm limestone or by a locally developed
Reifling limestone (the Upper Illyrian) or by the Wetterstein limestone in
a reef facies. We have not found the horizon with Diplopora annulatissima that
could be expected in its uppermost part, directly underlying the Wetterstein
limestone, yet.

M. Mahel (1956, 1957, 1958 p. 30) in sense of his definition of the ,white
Anisian limestone” included into it not only the Wetterstein limestone in
a reef facies, usually without dasyclads. but also those pale limestone com-
plexes in which he found no dasyclads, mainly Teutloporella herculea; thus
also the Tisovec and Furmanec limestones. Since he kept on applying the above
criterion even after his stratigraphic revision, a greater part of the Steinalm
limestone extention is incorrect in his geological map.

Schreyeralm limestone

This lithostratigraphic unit consists of an about 10—30 m thick bed sequ-
ence of white, pink and reddish bedded micritic limestones, some banks of
which, as in the Slovak Karst, contain small nodules of red cherts. In the
profiles we studied, they always overlie the Steinalm limestone and underlie
the Wetterstein limestone in a reef facies (with sphinctozoa and corals).

Representation of this lithostratigraphic unit in the Stratenska hornatina Mts.
Triassic was unknown for a long time (J. Bystricky. 1972 p. 294). Of its
fossils, only Flexoptychites flexuosus (MOJS.) (in D, Andrusov —J. Kova-
c¢ik, 1955; M. Mahel, 1958 p. 31 sub Ptychites fleruosus MOJS.) is known
so far, reported by M. Mahel (L. ¢) from the locality Rovent (in M. Mahel.
l. ¢. .Za Vys$né Rovne®) and conodonts from the locality SH—42 found by
J. Mello on the left bank of the river Hnilec (J. Mello, 1979).

The above ammonite does not come from the Steinalm limestone, as it has
been reported until recently, but from one of the Schreyeralm limestone banks.
It is indicated also by the lithological character of the specimen found (in the
deposit of V. Kollarova-Andrusova, Geol Inst. of Slov. Acad. of Sc.).

Occurrence of the above ammonite, the conodont assemblage (determined by

SOKAC only in the Steinalm limestone and always in an assemblage with species
Physoporella and Oligoporella, never in an assemblage with Diplopora annulatissima
or D, annulata, That is why I, in difference with E. Ott (1972 a, 1972 b), take
Favoporella annulata SOKAC and Diplopora annulatissima PIA for two indepeden-
dent species different from each other not only in their thalus structures but also
in their age.

"M. Mahel (1958 p. 30); ,,Fiir anisische halte ich einen Teil der weissen Kalke
ohne Teutloporellen, die im Liegenden der Teulloporellenkalke liegen* (tr.: 1 take
a part of the white limestones without Teutloporella underlying the Teutloporella
limestones, for the Anisian).
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R. Mock), as well as their position in the sequence indicate the Upper Illyrian
(the Parakellnerites zone sensu L. Krystyn — F. Tatzreiter. 1981).

Reifling limestone

A dark to black thin-bedded. platy to slightly nodular limestone with dark
cnert nodules, that can be lithologically taken for an untypical Reifling limesto-
ne, occurrs only sporadically (J. Bystricky, 1972 p. 294). At present, it
is known only from the crest ridge of the hill Dubnica, North from the Certova
dolina valley. Its relation to the Schreyeralm limestone occurring with it here,
is not clear. We believe that both these types of basinal sediments laterally
interfinger. which occurrs quite often in the Slovak Karst, too. The Reifling
limestone is underlain by the Steinalm limestone and overlain by the Wetterstein
limestone in a reef facies. Since the “dark cherty limestones™ occur N. from the
Certova dolina valley only in the above part of the ridge. at least a part of the
ammonite fauna described by V. Kollarova-Andrusova (1964) cannot
be excluded to come from it'

Wetlerstein limestone

(syn. “Teutloporellenkalke™, M. Mahel. 1956 p. 59. 1958 p. 32: “the massive
limestenes of the Weltlerstein type”. “the Diplopora or Teutloporella limestone™,
M. Mahel., 1968 p. 263).

The Wetterstein limestone is not. as [ have already mentioned. represented
only by a lagoonal facies with Teutloporella herculea, as it would follow from its
original name. but also by a reel facies with sphinctozoa and corals. The recent
and al present also the only one finding of Diplopora ennulata v. annulata in
pale limestones of a scree on the meadow Spalenisko indicates that this lagoonal
lacies also occurrs in some places.

The dominant fossil is Teutloporella herculea, extremely abundant in some
lenses. However, it is not convenient for a more exact age determination of the
Wetterstein limestone. Occurring in mass mainly in the Ladinian though. it
expands through the Carnian to the Norian (J. Bystricky., 1967: E. Ott.
1872 a. b). Its position in the Middle Triassic sequence indicates its mass belongs
to the Lower Ladinian. It is overlain by the Wetterstein dolomite belonging in
its substancial part to the Ladinian stage as well.

Wetterstein dolomite

This bed sequence generally consists of a grey. in some parts even dark to
almost black, mostly massive dolomite. It is bedded in some parts only (in the
uppermost one) or it is bedded into alternating dark and pale stripes. It occurrs
in lense-lorms and irregular bodies in the Wetterstein limestone, but it also
forms an independent lithostratigraphic unit overlying the Wetterstein limesto-
ne reaching the lower boundary ol the Reingraben beds or the “cherty dolo-
mile”,

"M, Mahel (personally in 1976) gained the ammonite [auna without any con-
crete data aboul the place and beds ol its linding. It cannot be excluded that a part
al it comes [rom several localities or [rom beds of different ages.
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As in the Wetterstein limestone. its prevailing fossil is that of Teutloporella
herculea. It occurrs also in mass in some parts. but usually it occurrs only spo-
radically and expands into the very underlier of the cherty dolomite. The da-
svclads of Andrusoporella duplicata, indicating the Julian substage, occur in the
profile Desfanky (N. from the Dob$inska ladova jaskyina) in the uppermost
part of the Wetterstein dolomite. i. e. in the very underlier of the Reingraben
beds.

Dolomites appear also above the Reingraben beds. directly underlying the
Tisovec limestone. However. they did not yield any fossils, thus their ranking
to the Julian substage is based only on their positions. Since relation of these
dolomites to the ones that should according to M. Mahel's data (1956, 1958)
underlie the “cherty limestone of the Norian” (the Aflenz? limestone in J. By s-
tricky, 1972 p. 308) is not clear and a lateral transition of the Tisovec limesto-
ne to the dolomite is unknown at present. we do not use the term Tisovec
dolomite for this part of Carnian dolomites.

M.Mahel (1958 p. 34. 1968 p. 263) ranked a substantial part of the Wetter-
stein dolomites to the Carnian’®,

“Trachyceras beds”

In general. the whole bed sequence 10—20 m thick consists of black marly
limestones and marles. It is lithologically identical with the so called “Aon
beds” of the Alps. at present most frequently called the Trachyceras beds
(A. Tollmann, 1976 p. 136) or also the “Aonoides beds” (T. Bechstiadt
et al.. 1978)%

We recorded the bed sequence only in the forrest road in the upper part
of the meadow Bela. No fossils are known from it. It is not well uncovered and
only its general geological conditions make us suppose it underlies the Reingra-
ben beds occurring here.

Reingraben beds

Dark. strongly disintegrating clay shales form only a 10—20 m thick sequence.
Its thickness small size, disintegration and being covered by dolomite slope
debris are the reason why it can be followed only for a short distance in the
field and mostly it is not possible to find up whether it consists of only one
level or — as M. Mahel (1958 p. 34) reports — of several ones. In the region
we studied. there only one level containing intercalations of quartzy sandstones
in some parts. resembling sandstones of the Lunz beds was found.

i M. Mahel (1958 p. 34): .Das Karn-Alter der Dolomite folgt aus iher strati-
sraphischen Lage im Liegenden der durch Fauna nachgewiesenen norischen Kalke
und im Hangenden der ladinischen Teutloporellenkalke, bzw. Dolomite.”

= None ol the above names is suitable for the West Carpatian area. The _Aon
beds” of the West Carpathians are so poor in fossils that naming this informal
lithostratigraphic unit after its [ossils could lead to incorrect ideas. Since I do not
find introduction of a new name for an informal lithostratigraphic unit necessary,
[ prefer the name ,Trachyceras beds* here, because rare though, Trachyceras
(Trachyceras) sp. (V. Kollarovia-Andrusovova, 1974 p. 129) and Trachyceras
(Trachyceras) aonoides (M.Mahel, 1980 p. 61) was found in these beds of the
West Carpathians Mts.



444 BYSTRICKY

Microfauna of these beds was not studied. Since they overlie dolomites with
Andrusoporella duplicata we find them to be of the Julian substage.

Cherty dolomite

(syn. “eine Lage dolomitischer, hornsteinhaltiger Kalke”, M. Mahel. 1958
p. 39).

It is a special dolomite type with large nodules of dark cherts. It occurrs
sporadically as a 20 m thick level between the Wetterstein dolomite and the
Tisovec limestone. At present, it cannot be determined whether it is an equiva-
lent of the so called Hallstatt dolomite or the Reifling dolomite of the N. C. A.
(A. Tollmann, 1976 p. 130, 185) or whether it is just a local phenomenon,

This dolomite type had been found by M. Mahel (1956 p. 59. 1957 ¢ p. 57).
He had taken it for a lateral equivalent of the “dark Upper Triassic limestone”
of the hill Matka Bozia N. slope and ranked it to the Lower Norian. After his
stratigraphic revision of pale limestones overlying them and ranking them from
the Norian to the Carnian (M. Mahel. 1967 p. 424) he ranked them to the
Carnian, too. He does not mention them in his later publications (1968).

We rank them to the Julian substage because they directly overlie the dark
dolomites with Teutloporella herculea (cuts in forrest roads on the hill Remiaska
S. slope) and directly underlie the Tisovece limestone with brachiopods and bi-
valves of the Carnian (a cut in the highway near the turning to the village
Hrabusice).

Tisovec limestone

(syn. the “light-coloured limestone — Upper Carnian”, M. Mahel. 1968
p. 263).

The Upper Triassic ol a shallow water carbonate platform is represented by
a lacies of pale to white, in upper parts grey to dark grey limestones. We call
its lower part consisting mostly of pale to white limestones of the Carnian
the Tisovec limestone, its upper part consisting of pale but mostly dark grey
to dark limestones of the Norian — the Furmanec limestone. Since they gra-
dually transit into each other the boundary between them is lithologically in-
distinct and conventional. The Tisovec limestone can be well distinguished only
where it is overlain by Norian basinal deposits (e. g. the profiles Destanky.
Bela).

M. Mahel (1956, 1957, 1958) finding out that a part of the pale massive
limestones previously taken for the Wetterstein limestone of the Ladinian stage
belongs to the Upper Triassic, took all Upper Triassic limestones for the Norian
stage. Later he revised a part ol them, previously documented by “Norian™
brachiopods. too (the locality “on the right bank of the river Hnilec”. M. M a-
hel, 1958 p. 39) and he ranked it to the Upper Carnian (M. Mahel, 1967
p. 424, 1968 p. 263) on the basis of brachiopod and bivalve launas (M. Kocha-
novia, 1963; J. Pevny, 1963) and corals (G. Kolosvary. 1963 p. 214).
In addition to this part ol the pale limestones which he at first had taken
for the Norian (however, G. Kolosvary, 1963 p. 214 Tor =? the Carnian™).
alter the revision of his geological map and stratigraphy, he ranked the part
ol the pale massive limestones which he had ranked (1956, 1957, 1958) to the
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Upper Anisian (Illyrian) before, to the Carnian, too (M. Mahel in A. Kli-
nec, 1976). However, in his publications of 1967 and 1968 (M. Mahel, L c)
he still considered fossils of these to the Carnian or even the Norian ranked
pale massive limestones an evidence of the Anisian. It concerns corals and
hydrozoa in the localities Unter Garten (Nizna zdhrada) and Ober Garten (Vysna
zahrada) (M. Mahel, 1967 p. 423) and brachiopods in the locality Cerveny
Stros (M. Mahel, 1967 p. 424, 1968 p. 263).

Since there are differences between stratigraphic evaluation of these limesto-
nes and their paleontological contents, I find it necessary to touch on them.

a) The region of the pale massive limestones of the crest Ober Garten (Vysna
zahrada).

G. Kolosvary described corals and hydrozoa of three localities of this
region: the Unter Garten, the Ober Garten (1957. 1958) and “from the valley
leading up to the Unter Garten™ (1963 p. 213). In difference with M. Mahel
(1957 c. 1958), he did not take them for the Anisian, but for “? the Middle
Triassic” (at that time, also the substage Cordevolian was ranked to the Middle
Triassic) and he even reported ?Heterastridium conglobatum REUSS (1957 p. 100)
which was omitted in M. Mahel’s (1957 p. 149, 1958 p. 119) list of fossils.
Since in the map of paleontological localities (M. Mahel, 1957 ¢, 1958) it is
not possible to find out which of them is the “Unter Garten” and which the
“Ober Garten”, we cannot find out which of them occurrs in the Tisovec and
which in the Furmanec limestone. However, in any case, it may be observed
that the coral and hydrozoa faunas of the above localities are not Anisian, but
Upper Triassic (the Upper Carnian to the Lower Norian).

b) The region of the Cerveny Stros pale massive limestones.

M. Mahel at first considered the pale massive limestones of the hill Cer-
veny Stros summit part “the white Anisian limestones” and reported Anisian
brachiopods from them (the locality “Cerveny Stros S. from the P. 11627,
M. Mahel, 1957 ¢ p. 50, 1958 p. 30). After the revision of these limestones
and their ranking to the Carnian!” he still takes this locality fauna for evidence
of the “pale Anisian limestone” Anisian age (M. Mahel, 1967 p. 424, 1968,
p. 263).

At present, no biostratigraphic data of these limestones are available to enable
to determine their age more exactly. In any case, they are of the Upper Triassic,
where “Anisian” brachiopods are more than improbable. Thus, these Upper

" There are considerable differences between the lists of fossils from the above
localities by G. Kolosvary and by M. Mahel. There are even differences
between M. Mahel's data of 1957 (p. 149) and 1958 (p. 119). E. g. in 1957, he re-
ports 6 coral species from the locality Unter Garten (however, withoul? Hetera-
stridum conglobatum REUSS reported by G. Kolosvary — 1. ¢) in 1958, he
reports only one species [rom the same locality, Craspedophyllia maheli, and he
remarks: ,,After all, no other fauna was found in the stripe of these limestones®.

I The text (M. Mahel, 1968 pp. 263—264): ,In the outer struclure of the
Stratenska hornatina the Carnian limestones are underlain by dark shaly marlsto-
ne...ete.” referrs to the pale limestones of the Cerveny Stros, with a brachiopod
fauna of the ,,Anisian stage®.
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Triassic limestones do not normally underlie the “Teutloporella limestones™ or
dolomites, as M. Mahel (1957 ¢ profile 22, 1958 profile 22) supposed, but they
contact tectonically.

Thus, only the bivalves and brachiopods coming from the turning of the
highway to Hrabu$ice can be taken [or Tisovec limestone fossils. They were
determined by M. Kochanova (1963) and by J. Pevny (1963) and sum-
med up by M. Mahel (1967 p. 424, 1968 p. 263). When the data about the
bivalves reported by him are concerned, they have to be corrected on the basis
of M. Kochanova's revision (unpublished report)!! as follows:

a) the right bank of the river Hnilec: Aulacothyris dualis depressa, Cruratula
eudoxa, "Rhynchonella” carantana, Posidonia sp., Chlamys sp..

b) the left bank of the river Hnilec: Leptochondria ex gr. vadaszsi (or ?Chla-
mys (Praechlamys) broilii), ?Pleuronectites sp.

A rich assemblage of microproblematics described by K. Borza (1975) and
by K. Borza and O. Samuel (1977) also comes from this region.

The following fossils are reported from the Tisovec limestone appearing on
the meadow Spédlenisko: Spiriferina halobiarum, “Terebratula” praepunctata
(J. Pevny. 1963) and Leptochondria cf. tirolica and ?Prospondylus sp. of the
bivalves (on the basis of M. Kochanova's revision).

The Tisovee limestone of the region studied is represented mainly by a reef
[acies so dasyclads are relatively rare there. The dasyclad assemblage that does
oceur in it is identical with that of the Slovak Karst Tisovec limestone: Andru-
soporella duplicata, Physoporella heraki v. heralci, Ph. heraki v. tenuipora, Ura-
giella supratriasica and Teutloporella herculea (for more detailed data about
their occurrence as well as about that of foraminifers see J. Bystricky et
al. in press).

Furmance limestone

(syn. “the massive white, whitish-grey, partly pink and motted in white-grey
limestones™ M. Mahel, 1968 p. 264: “Wandkalk™ A. Tollmann. 1972 pp.
195—196. 1976 b p. 471).

As 1 have already mentioned. pale. grey but mainly dark grey and almost
black limestones of a Norian stage reel facies belong to this lithostratigraphic
unit. Thus, basically they are the limestones in which M. Mahel (1957, 1958)
found the rich brachiopod fauna of the Norian stage in several localities (mainly
in the limestone of the Karst pl. Geravy). Since the brachiopod fauna reported
by M. Mahel (L. c) has not been correlated with redefined ammonite zones of
the Norian or Rhaetian stage (sensu E. T. Tozer, 1979: L. Krystyn, 1980)
yel, it is not possible to report its age more exactly. So far. the substage Alaunian
may be suggested to be represented in it according to its ammonites Cladiscites
cl. tornatus, Cyrtopleurites sp.

We take the lirst appearance of the dasyclad genus Heteroporella (J. By s-
tricky. 1973 p. 73) and the foraminiferal species Trocholina permodiscoides
[or the lower boundary of the Furmanee limestone. Its uppermost part is repre-

" Kochanovia has revised laxonomy ol paleontological material of 1963 dealing
with bivalves recently and Kindly provided me results ol her revision. for which
I thanl her here.
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sented by dark grey limestones of the pl. Geravy, containing Heteroporella car-
patica and Heteroporella zankli (J. By stricky. 1979 pp. 334. 336) of dasyclads
and Triasina hantkeni (O. Jendrejakova in J. Bystricky et al,
1973 p. 63) of foraminifers. To determine their stratigraphic position will be
possible only after a complex evaluation of microfossils of the Bleskovy pramen
limestone (the village Drnava. the Slovak Karst) at present not to be taken
for the Sevatian but for the Lower Rhaetian due to occurrence of the ammo-
nite Vandaites stuerzenbaumi (E. Tozer, 1979 p. 17: L. Krystyn. 1980).

A dasyclad assemblage with Aciculella nikleri, Aciculela sokaéi, Heteropo-
rella carpatica, Gyroporella aff. vesiculifera, Griphoporella aff. curvata, Pala-
eodasycladus sp. (J. Bystricky. 1979) and a rich foraminiferal assem-
blage (O. Jendrejakova inJ. Bystricky et al. in press) occur in
limestones of the quarry at the village Dolka containing Cladiscites cf. torna-
tus and? Heterastridium conglobatum (M. Mahel, 1958 pp. 39—40; G. Kol o s-
vary. 1957 p. 100). “Macroporella” spectabilis occurrs in the basal part of
the Furmanec limestone in the profile Remiaska. Thus, the above species, so
far known only from the Carnian, does not occur here in the uppermost part
of the Carnian stage as I have reported before (J. Bystricky, 1979 p. 322).
but with regard to occurrence of foraminifers of Trocholina permodiscoides as
high as the basal part of the Norian. The Furmanec limestone upper part is
represented by dark grey to dark limestones with Heteroporella carpatica and
other unidentifiable endospore dasyclads.

A special assemblage of Furmanec limestone dasyclads is represented by
LPetrascula™ stratenica (J. Bystrieky. 1979 pp. 330—331) occurring in the
direct overlier of the limestones with ,,Macroporella® spectabilis.

M. Mahel (1969 a, b) stratigraphically revised the upper part of the hill
Remiaska limestone complex (i. e. a substantial part of our Furmanec limes-
tone) which he had considered the Norian on the basis of brachiopods from the
locality Havrania skala (1957 ¢ p. 61, 1958 p. 38)!? and he ranked it to the
Middle Triassic: he tectonically interprets these ..light coloured limestones —
Middle Triassic™ as thrusted over the limestones he takes for the .light colo-
ured limestones — Rhaetic” (M. Mahel, 1 ¢ p. 21, profile A).

However. I found only Upper Triassic limestones in the above region: they
are in the normal sequence: the cherty dolomite, the Tisovec limestone, the
Furmanec limestone and the Dachstein limestone. Thus. the Lower Triassic
beds in the profile Havrania skala cannot be connected with the above over-
thrust. If the Lower Triassic beds do occur in the profile (which has not been
proved stratigraphically. neither has been the age of beds near them, marked
as ..Middle Anisian — dark-coloured shales, marlstones. dark-coloured limes-
tone intercalations™ " in the geological map) they are much more probably a part
of a diapir that penetrated along a fissure to the Furmanec limestone from
the bottom.

M. Mahel (1969 a, b) does not report this locality in his geological map.

BJ Pevny (1963) reports Austrirhynchia cf. cornigera from the locality . West
from the Havrania skala, dark limestones and shales™ and according lo the species ta-
kes it for the Rhaetian. Since dark shales appear only in one place of the above region,
it is clear they are the beds M. Mahe!l takes lor the ..Middle Anisian® in his geo-
logical map.
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Dachstein limestone

The well-bedded pale limestones with megalodonts are in their facies (li-
mestone breccia levels, cavity and fissure fillings) and position in the sequence
identical with the Dachstein limestone of the Muranska plosina pl. (J. By s-
tricky, 1959; K. Borza, 1977). At present, they are known only to overlie
the Furmanec limestone N. [from the hill Remiaska. They may be also age
equivalents (the Sevatian) of the Muranska plosina pl. Dachstein limestone.
So far, the age ol the pale limestones with megalodonts found in the Furma-
nec limestone of the crest Vysna zahrada has not been determined.

Destanky limestone

We introduce this name for an informal lithostratigraphic unit of the Norian
stage, named after the hill Desfanky. It is a bed sequence of dark. in some
places even black, thick as well as thin-bedded limestones with levels of grey
and red-greyish spotted bedded limestones with indications of nodules and
with a characteristical ..tree bark® of yellow, red, green and carmine colours
on surfaces of individual banks.

The unit directly overlies the Tisovec limestone in the profile Desfanky as
well as in the profile on the SSE. slope of the hill Kopa. On the contrary, it
appears considerably higher in the profile on the hill Bela. Here, the Tisovec
limestone is overlain at [irst by a bed sequence of alternating white and pin-
kish bedded micritic limestones gradually transiting into a bed sequence of
pink to reddish bedded limestones in the hill Bela summit part. Dark bedded
limestones lithologically identical with the Destanky limestone of the profile
Deslanky overlie the above ..colourful bed sequence™.

This “colourful bed sequence” considerably resembles the Hallstatt limesto-
nes of the profile Silickda Brezova lower part and it would be reasonable to
differenciate it from the Destanky limestone also in nomenclature. So far. we
do not intend to do it here due to lack of data dealing with their facies rela-
tions and we shall reffer to them further as to the “colourful facies of the
Destanky limestone™.

The [ollowing macrofossils are reported from the Destanky limestone in
publications: Monotis cf. rudis (in M. Mahel, 1967 p. 425 sub Monotis cf.
hoernesi) and Monotis cf. digona (M. Kochanova, 1963) as well as Halo-
rella amphitoma (J. Pevny. 1963) included by M. Mahel (1967 p. 425,
1968 p. 264) in his summed list of the Furmanec limestone fauna. After ta-
xonomic revision of original specimens by M. Kochanova (unpublished
report) bivalves are represented by Monotis sp., Monotis cf. rudis and Halo-
bia sp. and they come [rom the Desfanky limestone uncovered in a cut of the
forrest road leading from the village Dolka to the hill Destanky.

Samples we studied [rom this profile with regard to conodonts, were almost
all sterile. Only the sample no. 9 78 [rom a level of a light grey, slightly pin-
kkish limestone with erinoids (and weathered brachiopods Halorella amphitoma,
determined by J. Pevny — 1 . — seems to come [rom this level) contained:
Metapolygnathis bidentatus, Metapolygnathus posterus and Gondolella stein-
bergensis. Pink bedded limestones of the P. Bela summit part contained the
following lossils in the colourful Tacies of the Destanky limestone™: Gondolel-
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la navicula, Gondolella steinbergensis (J. PapSova in J. Bystricky et
al., in press). According to the above conodont assemblages. the sample no. 9 78
represents the Alaunian 2 IV — the Sevatian, the sample from the hill Bela the
Alaunian 1 I — the Alaunian 2/IV (sensu L. Krystyn, 1980). Foraminifers
of the both facies of the Desfanky limestone are published elsewhere (O. Jen-
drejakova in J. Bystricky etal, in press).

In recent publications, the Destanky limestone has been evaluated lithologi-
cally and stratigraphically in very different ways. M. Mahel (1957c. 1958, pro-
file 22) had considered it .dark limestones and shales of the Anisian stage”
Then, after his stratigraphic revision (1967 pp. 424—425, 1968 p. 264) he took
it for the limestone described as the Furmanec limestone here. In his geolo-
gical map (in A. Klinec, 1976), he defined it as the ,dark limestones, partly
organogenic, the Norian-Carnian(?)”, but, in the geological profile (1979 ¢ pp.
120, 127), he reports it as the “dark-coloured limestones with cherts and cherty
limestones — Carnian” and takes it for identical with beds described bellow as
the Miurztal beds. In the above profile, he draws them as normally underlying
the “light-coloured limestones — Upper Carnian to Rhaetian™ building the hill
Kopa. In fact, the Destanky limestone normally overlies the Tisovec limestone
here, which is together with the dolomites underlying it sepparated from the
hill Kopa Furmanec limestone by a distinct dislocation almost paralel with
the Muran fault line (see fig. 1 profile A).

The .colourful facies of the Desfanky limestone”™ as well as the Tisove:
limestone underlying it had been taken by M. Mahel (1957 ¢, 1958) for the
.white Anisian limestone” of the Illyrian. Both lithological units were united
and marked as the . Tisovec-Furmanec limestone. Carnian to Norian” in his
geological map (in A. Klinec, 1976).

O | SO

Fig. 1. Profils of the Upper Triassic from the area of Dobsinska ladova jaskyna.
Explanations; 1 — Werfen Formation, Lower Triassic, 2 — Steinalm limestone,
Middle to Upper Anisian, 3 — Waestterstein dolomite, Upper Ladinian to Lowermost
Carnian, 4 — Trachyceras beds, Julian, 5 — Reingraben beds, Julian, 6 — Miirztal
beds, Julian, 7T — Dolomite, Lower Carnian, 8 — Tisovec limestone, Upper Carnian,
) — Tisovec and Furmanec limestone, Upper Carnian to Norian, 10 — *“colourful
facies of the De&fanky limestone”, Norian, 11 — Destanky limestone, Norian, 12 —
pale limestone of undetermined age, 13 — Conglomerat, Upper Cretaceous, 14 —
scree
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The Destanky limestone is most probably a lateral equivalent of dark cherty
limestones of the hill Matka Bozia N. slopes (Aflenz? limestone in J. Bystric-
k v, 1972) containing also shell rocks with Halorella amphitoma. They differ
mainly in that the Destanky limestone contains no dark cherts and that no
levels ol brighter coloured limestones are reported from the Aflenz limesto-
ne.,

Beds overlying the Destanky limestone are unknown so far (they end on
a tectonic line). No fossils are known [rom the pale massive limestone that
may have overlain thern. They may be equivalents of the pale massive li-
mestones M. Mahel (1957 ¢, 1958, M. Mahel in M. Mahel —J. Vozar,
1971) takes for normally overlying the Aflenz? limestone and ranks them to
the Norian or Rhaetian. However, even their stratigraphic position is still prob-
lematic, Foraminiferes occurring there (O. Jendrejakova inJ. Bystric-
ky et al, in press) enable only to suppose they may be of the Upper Triassic
agelt,

Allenz? limestone

(syn. “Dunkle obertriadische Kalke™, M. Mahel, 1958 p. 34. "Die dunklen,
hornsteinknolligen Kalke”, M. Mahel. 1956 p. 61).

Only very few data are available about the facies character and stratigraphic
range ol this lithostratigraphic unit. It is a bed sequence deseribed by M. M a-
hel (1. e) as dark grey and black limestones with levels of paler limestones
abundant in cherts of dilferent sizes and shapes in some parts, from the N. slope
of the hill Matka Bozia. Levels of shales and thin intercalations of clay and marly
shales occur in some parts of these limestones. He ranked them to the Norian
on the basis ol shell rocks with Halorella amphitoma he found in them on the
hill Breziny W. slope and on the hill Matka Bozia E. slope and he took them
[or a facies characteristic for a local development he called the Lesnica develop-
ment (1958 p. 49). On the basis of preliminary studies in the hill Matka Bozia
region, I considered these limestones a most probable equivalent of the Aflenz
limestone of the N. C. A, (J. Bystricky. 1972), which here should, in di-
fference with the Hallstatt region of the N. C. A. where it was taken for a repre-
sentative of the southernmost “channel” (A. Tollmann, 1972 a) at that
time. follow margins of the reef shallow water platform of the Hochschwab
development [rom the North. i. e. it should be N. from the “Hallstatt channel”.
Further biostratigraphic and facies investigation of this region will prove
whether the above correlation and paralelization with the Aflenz limestone
ol the N. C. A. is adequate. I have had no possibility to observe the Aflenz li-
mestone of the N. C. A.

YA Csisko (1943, geol, map) takes these pale limestones for normally under-
Ilving the dark cherty limestones” (Allenz? limestone in J. Bystricky, 1972).
Even Lthe borehole SM-2 (M. Mahel — J. Vozar, 1971 pp. 532—353) provided
only insullicient information aboul the stratigraphy of the hill Matka Bozia bed
sequence, Pale as well as dark limestones have not been stratigraphically evalua-
led. Noticeable are the dala aboul laminae of voleanic clastic material* occurring
in the pale limestone which is to form a level in the ,dark-grey limestone”. No
elfects ol voleanie aclivity are known in lhe Norian or the Rhaetian stage ol the
Alpine Triassic. Paralelizing these limestones with those of the profile Matka Bozia
is therelore doubtlul.
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Miuiurztal? beds

(syn. “Dunkle Kalke und Schiefer”, M. Mahel, 1956 p. 59. 1958 p. 27,
“the dark-grey and black clayvey and marly shales and marlstones accompany
dark limestone” and “dark shaly marlstones with interbeds of massive and
granular, partly crinoidal limestone, in place with chert nodules™ M. Mahel,
1988 pp. 263. 264).

It is the sequence M. Mahel (1956, p. 59) described as a new informal
lithostratigraphic unit and supposing it to normally overlie so called Basalel
dolomite (the Lower Anisian) and to underlie the “white Anisian limestone”
(the Illyrian), took it for the Middle Anisian (M. Mahel, 1958 p. 48). This
age was to be documented by a brachiopod fauna of several localities (M. M a-
hel, 1958 p. 28). Later, he devided this unit into two independent units seppa-
rated by the Steinalm and Wetterstein limestones or Wetterstein dolomite.
The lower one containing “Anisian” brachiopods should belong to the Anisian
(M. Mahel, 1968 p. 263). the upper one with bivalves — to the Carnian
(M. Mahel, L c. p.264). In fact, it is just one lithostratigraphic unit according
to its conodont fauna belonging to the Lower Carnian (the Julian substage sensu
L. Krystyn, 1978).

Its type profile (the meadows Vernarske luky) consists of dark to black bedded
limestones, in some parts abundant in others poor in concretions of cherts seppa-
rated by a level of dark shales with intercalations of sandstone tuff. The lower
part of the dark limestones is richer in cherts: in addition to the cherty concre-
tions, some cm thick interbeds of cherts occur in it as well. Cherts are sporadic
in the upper part — overlying the dark shales — and the whole of it is more
varied in its facies. Levels of organodentritic limestones, crinoid (?alodapic)
limestones with dasyclads, marly limestones, even marls occur there. All macro-
fossils published so far (M. Mahel, 1958 p. 28, 1968 pp. 263, 264) are to occur
in beds overlying the dark shales according to the map ol paleontological loca-
lities (M. Mahel. 1957, 1958).

Respective lithostratigraphic units in the profile Vernarske luky are in the
following sequence (see fig. 1 profile B):

a) The Werfen Formation

b) Dolomites of an unknown age (connection with the Werfen Formation is
tectonical)

¢) The Mirztal beds:

1. dark bedded limestones with concretions or interbeds of dark cherts. Sam-
ples 378, 3 81: Gladigondolella malayensis, Gondolella polygnathiformis, Gon-
dolella foliata foliata, Gondolella foliata inclinata,

2. dark shales with sandstone tuff intercalations,

3. dark bedded limestones with sporadic cherts and a level of a crinoid (?alo-
dapic) limestone with the dasyclads: “Macroporella™ sturi, Physoporella heraki
v. heraki (J. Bystricky. 1979). Samples 1/78, 2/78: Gondolella polygnathifor-
mis, Gondolella tadpole, Gondolella foliata foliata, Gondolella foliata inclinata,

4. dark bedded limestones. Sample 678 (about 10 alt. m above the sample
1 78): Gondolella polygnathiformis,

5. dark bedded limestones forming the uppermost part of outcrops. Sample
4 78: Gondolella polygnathiformis.



452 BYSTRICKY

Fig. 2. Oulline of the exlension of the Upper Triassic in the Stratenska hornatina
Mis, (According to M. Mahel, 1957—1963; SW part adapted by J. Bystricky,
1980).

Explanations: | — Werlen Formation, Lower Triassic, 2 — Limestones and dolomites
of Middle Triassic, 3 — Schreveralm limestone, Reifling limestone, Upper Illyrian,
4 — Tisovec and Furmanec limestone, Upper Carnian and Norian (to ?Rhaetian),
5 — Allenz limestone, Norian, 6 — Destanky limestone, Norian, 7 — Mirztal beds,
Julian, 8 — pale massive limestone of undetermined age, 9§ — Liassic, 10 — Munieria

limestone, ?Lower Cretaceous, 11 — Conglomerats, Upper Cretaceous.

= — >

d) Pale massive limestones of a reel facies building the hill Cerveny Stros
summit part, the Upper Triassic (the Furmanee and or the Tisovec limestone)
(connection with the ¢ 5 levels is tectonical.).

We collected 5 samples from dark bedded limestones overlying the dark shales
in the profile Kopanec:

Sample K—178: the basal bed of rock outerops — Gondolella polygnathifor-
mis, Gondolella [oliata foliata,

Sample K—2 78: dark bedded limestones, about 5 alt. m above the basis of the
rock outcrops — Gondolella polygnathiformis, Gondolella foliata foliata, Gon-
dolella foliata inclinata.

Sample K—3 78: dark bedded limestones of the uppermost part of the rock
outcrops — Gondolella polygnathiformis.

Sample K—4 78: dark bedded limestones at a tectonical connection with Upper
Triassic pale massive limestones (here. a tectonic breccia) — a transitional form
between Gondolella foliata foliata and Gondolella tadpole.

Sample K—5 78: dark bedded limestones with sporadic concretions of dark
cherts (the top ol the lorrest road ascend, approximately the same locality as
the one reported by M. Mahel — 1957 ¢ pp. 43. 44, 1958 p. 28 — containing
“Anisian” brachiopods and, later, Chlamys cf. subalternicostata!” — M. Mahel,
1968 p. 264) — Gondolella polygnathiformis.

On the basis of the above conodont fauna (J. Papsova inJ. Bystricky
et al., in press) the above bed sequence belongs to the Julian substage, yet. its
reaching the Tuvalian substage cannot be excluded. On the basis of biostrati-
graphic data we gained, occurrence ol “Anisian” brachiopods is very improbable.

M. Mahel (1967 p. 423, 1968 p. 263) added the [olowing species to his list
of “Anisian” brachiopods of this lithostratigraphic unit: Coenothyris vulgaris,
Coenothyris krafti, Coenothyris cueccensis, Mentzelia mentzelii acrorhyncha and
Pexidella sturi. Since there are no data published about the place or beds which
this launa is to come [rom, it cannot be considered evidence of the described
lithostratigraphic unit Anisian age nor the Anisian stage. M. Mahel. as
I have already mentioned above, understood this lithostratigraphic unit diffe-
rently in different publications and sometimes included even beds belonging
Lo other lithostratigraphic units into it (e. g. the Gutenstein beds. the Destanky

" According to M, Kochanova s revision (unpublished report) it is Chlamys
(Praechlamys) sp. relaled with Ch, inaequicostatus PARONA or Ch. subaltenicostatus
BITTN. The species Donygodon (Dimyopsis) intusornatus (BITTN), (in M. Mahel,
1967 p, 424, 1968 p. 264) comes [rom the dark limestone with cherts occurring in the
localitly Vernarske liky N. from the hill Cerveny Stros and according to the revi-
sion, it is Atreta el. intusornata (BI'TTN,)
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Fig. 3. Geological sketch map of the area of Dobsinska Tadova jaskyna.
Explanations: 1 — earth, 2 — scree, 3 — Conglomerats, Upper Cretaceous, 4 — Mu-
nieria limestone, ?Lower Cretaceous, 5 — Tisovee and Furmanec limestone, Upper
Carnian to Norian, 6 — Furmanec limestone, Norian, 7 — Furmanec limestone, dark
grey and almost black limestones, Norian, 8 — Dachstein limestone, Upper Norian
(Sevatian?), 9 — Tisovee limestone, Upper Carnian, 10 — Dolomite, Lower Carnian,
11 — Mirztal beds, Julian, 12 — Heingraben beds, Julian, 13 — Trachyvceras beds.
Julian, 14 — Desfanky limestone, Norian, 15 — “colourful facies of the Desfanky
limestone, Norian, 16 — Wetterstein dolomite, Upper Ladinian to Lowermost Carnian,
17 — Cherty dolomite, Julian?, 18 — Wellerstein limestone, Lower Ladinian, 19 —
Steinalm limestone, Pelsonian to Lower Illvrian, 20 — Werfen Formation, Lower
Triassic, 21 — dark bedded limestone with sporadic cherts-undetermined age, 22 —
Dolomites of undetermined age, 23 — pale massive limestone of undetermined age.
24 — Localities of Teutloporella herculea, 25 — Localities of macrofossils (sensu
M, Mahel 1958), 26 — Localities of microfossils (foraminifers, dasyclads, conodonts,
inJ, Bystricky —0O. Jendrejakova—.J. PapSova in press).

beds. dark limestone with Munieria grambasti probably of the Lower Cretaceous
and even beds of their age unknown so far).

The above described Miirztal beds facies have no equivalent in the Upper
Triassic either of the Stratenska hornatina Mts. or of the West Carpathians at
all. By its facies and age it can be taken for an equivalent of the Mirztal beds
of the N. C. A. (A. Tollmann. 1976 b). Basinal deposits of the metamorpho-
sed Foederata series — dark cherty limestones with intercalations of dark shales
and dark shales with intercalations of dark cherty limestones — the Carnian
age ol which has been proved recently also by a conodont fauna (P. Strak a.
1981) resemble them by their lacies and age the most of West Carpathians litho-
stratigraphic units. No such data on the Miirztal beds extention in the Stratenska
hornatina Mts., or on their relation either to the Reingraben beds or to other
Upper Triassic sediments that would enable to picture their paleogeography in
the interval of the Carnian stage more exactly and to solve the much discussed
problem of the Foederata series tectonics are available.

Facies patterns

The deposits of the West Carpathian Upper Triassic indicate a changing con-
tinental margin between Paleoeurope in the N. (Carpathian Keuper facies) and
the open ocean in the S. (Hallstatt facies, Meliata bed sequence)!l.

The Stratenska hornatina Mts. Triassic correlating with facies areas of Ober-
ostalpine tectonic units of the N. C. A. Upper Triassic were paralelized with
the Dachsteinkalk lacies area (J. Bystricky, 1972). A, Tollmann (1972
p. 197, 1975 p. 116, 1976 b p. 496) referring to the Muranska plosina pl. Triassic.
saw an equivalent ol the Hohe Wand facies area in it. Thus, the Triassic of the

WML, Misik's et al. (1977, 1981) interpretation about existence of two Oberostal-
pine lype Triassic sequences sepparated [rom each other by the Upper Triassic in
the Carpathian Keuper facies (the Tatrvicum and the Fatricum) is in contrast
with all recent interpretations ol the Upper Triassic paleogeography of the Alps as
well as the West Carpathians, Due (o unsolved problems of Cretaceous conglomerates
ol the West Carpathian Klippen Bell orvigine (J. Bystricky, 1976 p. 48, 1978 p.
20,1 Bechstidlt, 1978 p. 106) in the paleogeography ol the West Carpathians
Mis, Upper Triassic il is nol taken into consideration (J. Michalik, 1978, 1979).
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Stratenska hornatina Mts. and of the Slovak Karst Silica nappe N. part should
be an equivalent of Kalkhochalpine tectonic units while the Slovak Karst Silica
nappe S. part should be an equivalent of southernmost Oberostalpine units
occurring at the root zone of the Central Alps, i. e. so called “Central zone North
alpine slices”. The Strazov nappe as well as the so called “Vernar stripe”.
I ranked to the Hauptdolomite facies area due to their Upper Triassic character
(J. Bystricky, 1972), sensu A. Tollmann (l. c.) should not belong to
the “Gemeride nappes” group (A. Biely —J. Bystricky — O. Fusan,
1968; J. Bystricky — M. Mahel, 1970), but they should represent an
equivalent of the N. C. A. southernmost Kalkvoralpine tectonic units (the Tries-
ting facies area sensu A. Tollmann, 1. c¢). If basinal facies deposits, reflec-
ting the synsedimentary tectonic activity of the taphrogenetic character, are
taken for the basic criterion of the Middle and Upper Triassic facies areas defi-
nition, no substantial differences can be observed between the Middle Triassic
of the Muranska plosina pl., the Stratenska hornatina Mts., the Galmus Mts.
(i. e. “the North Gemeride unit” sensu M. Mahel, 1968) and that of the Slo-
vak Karst Silica nappe. At the beginning of the Illyrian, a reef shallow water
platform formed by the Steinalm limestone subsided into a system of elevations
and depressions with a different intensity of subsidence in the whole of the
above area. Basinal [acies sedimentation (the Reifling limestone, the Schreveralm
limestone, the “Psecudoreifling limestone”, the Nadaska limestone) took a longer
time — even to the Longobardian some places, (e. g. in the Slovak Karst Silica
nappe) in being restricted to the Illyrian only in others. The facies division
of the Stratenska hornatina Mts, Triassic sensu M. Mahel (1957, 1958, 1974)
based on the “varied development of the Anisian™ (M. Mahel, 1968 p. 2563.
1974 p. 120) cannot be accepted. !’ It is based. which follows from the chapter on
lithostratigraphy, on an inadequate correlation of lithostratigraphic units of
different ages,

At present, no complete data on bathymetric conditions of respective Middle
Triassic basins are available, that is why they cannot be evaluated after the
criteria applied in the N. C. A. (D. A. Donofrio — H. Mostler. 1978:
T. Bechstiddt — R. Brander — H. Mostler., 1978). J. Mello's.
1975 studies as well as previous findings on the fast vertical and lateral transi-
tion of basinal deposits to the ones of the Carbonate shallow water platform, on

M., Mahel (1955 p. 6, 1958 p. 24) distinguished so called basic development
he named ,the North Gemeride development”, later (1964 p. 396, 1967 p. 420) ,the
Stratena series” or (1968 p. 262) ,, the Stratena subunit® or (p. 261) .the Stratena
[acies” and (1969 b p. 16) also the ,Stratena group”. This is to laterally transit into
two local developments, inlo the local | Lesnica development” or (1979 b p. 32) ..the
Lesnica dolomite development” as well as into the Klaus development® or (in 1964 p.
306) the Glac development®. Since the terms used by M. Mahel —  series”, ,unit”,
LSsubunit® as well as ,group belong to the category of tectonic facies units and often
include the whole sequence of the Mesozoic (sometimes even of the Paleozoic) they
cannol be understood as terms of lithostratigraphic units ol Triassic facies areas. E. g.
the stratigraphic range of the . Zliechov subunit* (sensu M. Mahel, 1968 fig. IIb)
is the Lower Triassic to the Albian, of the [ Stratena subunit® or the Stratena group”
— the Permian Lo the Liassic. The facl thal he does confuses terms of different cate-
porics is obvious [rom his suggestion (1979, foolnote in Slovak only) that [ West Car-
pathian lectonie units would be more exactly named by terms monoseries and po-
lyseries instead ol monolacies and polylacies®.
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tuffs and tufites sedimentation character in the Middle Triassic, as well as
occurrence of dasyclads (Diplopora annulatissima) in the Schreyeralm limestone
with ammonites (J. Bystricky, 1972 p. 294; M. Kuthan, 1959). similarly,
data of the N. C. A. (H. Zapfe, 1939) indicate a relatively small depth of the
basinal deposits (max. to 200 m). However, this is inconsistent with so far the
only one finding on “psychrosphaeric” ostracods occurrence. K. Kozur (1972
p. 17), on the basis of a new genus Gombasekella (with the type species G. mocki
KOZUR) which he takes for “an element of psychrosphaeric ostracods of the
Reifling limestone”, suggests the depth of the sea where the Slovak Karst
Reifling limestone was originating 500 m or more.

If representation of the Wetterstein dolomite greater in the Triassic of the
Stratenska hornatina Mts. than of the Slovak Karst is not taken into conside-
ration, distinct facies differences between the so called “North Gemeride unit”
and the “South Gemeride unit” occur only at the beginning of the Julian substa-
ge. In the Stratenska hornatina Mts. as well as in the Muranska plosina pl.
(“the North Gemeride unit”) there the Wetterstein dolomite is covered by a thin
sequence of the Reingraben beds not occurring in the Silica nappe region of the
Slovak Karst (“the South Gemeride unit®). Even greater facies differenciation
of the above tectonic units sedimentary area appeared as high as the Norian
stage. It is represented only by deposits of a shallow water platform in the
Muranska plosina pl. (the Furmanee, Dachstein, Skalka limestones, etc.), in
addition to shallow water platform deposits (the Furmanec. Dachstein limesto-
nes) also by basinal deposits (the Aflenz? and Destanky limestones) in the Stra-
tenska hornatina Mts. and by the Hallstatt limestone and the Zlambach Forma-
tion in the southernmost part of the Slovak Karst.

The spacial distribution of the Norian basinal deposits indicate that the Stra-
tenska hornatina Mts. Triassic can also be taken for an ejuivalent of the N. C. A.
Hallstatt facies area. The facies areas sequence from the S. to the N. in the
area of “the Gemericum Triassic”!¥: the Hallstatt facies area, the shallow water
platform in the Hochschwab facies, the Aflenz facies area. the shallow water
platform in the Hohe Wand facies corresponds approximately to the Upper Trias-
sic facies zone sequence reported from the N. C. A. East margin by A. Toll-
mann (1976 b p. 496), even more, to the recent paleogeographic sketch of the
N. C. A. Hallstatt facies area by R. Lein (1981). R. Lein (L c) in difference
with previous interpretations (A. Tollmann, 1972 a, 1975, 1976 b), applied to
Carpathian conditions by H. Kozur and R. Mock (1973)!", does not consider
the Aflenz facies area “a part of the Southern Juvanian Channel” extending
southward from the Hochschwab facies area shallow water platform, but an
innerplatform basin with the Miirztal and Aflenz facies of the Upper Triassic
extending northward while the “Hallstatt channel” with dark and colourful
Hallstatt limestones facies extended southward from the shallow water platform
in the Hochschwab facies.

" After selecting the Meliata series and its equivalents called the ,Silicicum® at
present (J. Mello in J Mello — M. Polak, 1978 p. 304).

" H, Kozur and R. Mock (1973, 1977) in difference with A. Tollmann
(1. c.) paralelize the Silica nappe Triassic with the Miirztal facies area of the N. C. A.
despite the fact that the most characteristic bed sequence of this facies area — the
Mirztal beds — does notl occur in the Slovak Karst.
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However, the relation of the Murztal facies to the Aflenz one of the Upper
Triassic remains unsolved in the Stratenska hornatina Mts. as well as in the
N. C. A2,

As it follows from above, the Stratenska hornatina Mts. Triassic is not the
E. part of the Murdanska plosina pl. Triassic as it has been traditionally believed
untlil recently and the Triassic of the Stratenska hornatina Mts, and of the
Slovak Karst Silica nappe represenls a common sedimentary area equivalent
to the N. C. A. Hallstatt facies area.

Disintegration ol the shallow water platform into a system of elevations (or
horsts) and depressions with different subsidence rate is generally ascribed to
synsedimentary tectonic movements of the taphrogenetic character volcanic acti-
vily. These tectonic movements. as the examples of the Triassic areas in the Slo-
vak Karst and the Stratenska hornatina Mts. indicate. did not always give rise to
more distinel faults. Original boundaries of respective basins in the Middle or
Upper Triassic are unknown so far. However, in any case. they must have
communicated with one another as well as with the open sea (occurrence of
Monotis salinaria in the Slovak Karst Hallstatt limestone, the Murdanska plosina
pl. Dachstein limestone, occurrence of monotises in the Stratenska hornatina Mts,
Destanky limestone, ete.). One thing can be stated, however, and it is the fact
that the distribution of basins in the Middle Triassic is not identical with that
in the Upper Triassic. certainly not in the Norian stage. Thus. the synsedimen-
tary movements in the Upper Triassic did not lead to “rejuvenation”™ of the
boundary arcas ol the shallow water platform and the basins (or “faults™) of
the Middle Triassic origin, Faulls, as e, g. the Muran fault, the Roznava fault.
the Tomasovee dislocation, considered “an old dislocation. to a various rejuve-
nated”™ (M., Mahel. 1969 b pp. 16, 18) and responsible for the Triassic facies
variability have nothing in common with the synsedimentary tectonics during
the Triassic. They are young laults, and. as it can be observed in the geological
map. they originated after folding and also after overthrusting of the Meso-
zoic in a form ol a nappe (or nappes). They all diagonally cut of fold
structures (J. Bystricky. 1964). Due to that, we cannot accept M. Mahel's
(1977 p. 210, 1978 p. 15) opinion that the Roznava fault. or the “Roznava li-
neament” is an original boundary between the “Dinaride type” of the Triassic
(i. . the Triassic of the Slovak Karst Silica nappe and of the Meliata series) and
the “Austroalpine™ type of the Triassic expanding northward from the above
fault, Except the lacls above (the facies identity in the Middle Triassic. the
common shallow water platform in the Stratenska hornatina Mts. and in the
N. part of the Upper Triassic of the Slovak Karst Silica nappe). he disregards

Dt coneerns mostly relation ol the Foederata series Carnian beds to the Straten-
skt hornatina Mits, Mirztal beds. V. Homola (1951 p. 178) reports without de-
tailed data that the Triassic of the Muranska plosina pl. and of the Stratenska
hornatina Mts, transits into the Foederata series, which he, in difference with R.
Schinenberyg (1948) does not take for the sill development™ but on the contrary,
forr “a deeper development™. M. Mahel taking the Foederata series for one of
the developments ol the | Struzenik unit” delined by him (1968 p. 260). considers it
(1957 ¢ p.o 126, 1958 p. 94, 1981 also a sill sedimentary area (a sill between two tec-
tonie zones) inspite ol the fact that Triassic deposits ol this tectonic unit indicate
a basinal development. T is nol possible to solve whether it is a tectonic unit of the
Silicicum or o Meliata series equivalent (R Mock, 1980) or the Veporicum Meso-
zoie (M. M oahel, 1968 p, 257), on the basis ol data available at present.
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even the well known facts about the Meliata series extention northward from
the Roznava fault and of the Radzim outlier of the Middle Triassic (approx,
hall distance between the Slovak Karst Triassic N. margin and the Stratenska
hornatina Mts. Triassic S. margin) being of the same Middle Triassic develop-
ment as the Slovak Karst Silica nappe. as well as the “North Gemeride Triassic”
of the Stratenska hornatina Mts.

Due to the above aspects. also interpretation of the relation of the Muranska
plosina pl. Triassic to the Strazov nappe one will have to be revised. The
Triassic of the Strazov nappe as well as that of the Vernar partial nappe was
taken for an equivalent of the N. C. A. Hauptdolomite facies area (J. Bystric-
k v. 1972). but. as a tectonic unit it was considered a partial nappe of the group
of the Gemeride nappes (A. Biely —J. Bystrickyv —0O. Fusan, 1968)%!
Also the opinion that the Strazov nappe Triassic sedimentary area was probably
westward and not northward from the “Gemericum” nappe Triassic sedimen-
tary area (J. Bystricky, 1972 p. 308) accepted even by M. Mahel (1979
b p. 37) will have to be modified by new information on the facies variability
of the Strazov nappe Middle Triassic. It has to be taken into consideration that
ranking the Strazov nappe Triassic to the Hauptdolomite lacies area followed
from the facies character of the Cachtické pohorie Mts. Upper Triassic (called
the Nedzovské pohorie Mts. before) and not from the Strazov nappe type region
of the Strazovska hornatina Mts. The Strazov nappe Triassic. of the Strazovska
hornatina Mts. except the Lower Carnian. is unknown so far.

Translated by K., Bystricka
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