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JOZEF MICHALIK, EVA PLANDEROVA, MILAN SYKORA*

TO THE STRATIGDAPHIC AND PALEOGEOGRAPHIC
POSITION OF THE TOMANOVA-FORMATION IN THE
UPPERMOST TRIASSIC OF THE WEST CARPATHIANS

(Fig. 1-8)

Abstract: The paper is dealing with problems connected with delimitation
of the Tomanovi-formation (Norian — Rhaetian) of the Tatric of the West
Carpathians representing a continental development of the uppermost Triassic of
this area. It interprets the main features of sedimentation environment and the
paleogeographical position of the formation in relation to other formations of the
uppermost Triassic in the West Carpathians. In the paper are also described so
far unknown traces of coelurosaurid reptiles from the Tomanova formation in
the Tichd dolina valley in the High Tatra, called Coelurosaurichnus tatricus n.
ichnospee. and a find of microflora from the same locality. On the basis of
microfloristic evaluation of claystones we have found two floras: 1. lower,
Norian-Rhaetian in age, poorly preserved and II. upper well preserved, equivalent
to the Choristoceas marshi Zone (Me-Mi Zone according to Morbey 1975).

Pesome: B npemsaraemoit cratbe aBTOphl pasbupalor npobieMaTHKy B CBA3HM
C pasrpaHM4YeHHeM TOMaHOBCKON ¢opmauuu (Hop-per) rtatpua 3ananueix Kapnar,
KOTOpas TpEICTaBJAeT KOHTHHEHTAJbHOE Pa3BUTHE CaMOrO BePXHEro TpHaca I3TOMH
obsacTi. ABTOPEI MHTEPIPETHPYIOT XapaKTepHLIE YePThl OCANOYHOM Cpelsl M Iiajieo-
reorpaduueckyio cpeny $opMauMM B OTHOIIEHMH K OCTaJbHBIM (GOPMALMAM CaMOTO
BepxHero tpuaca B 3anmanubix Kapnarax. [laznblue onmcaHsl IO CHX 1IOp HeM3BECTHBIE
1[eJIocaypUIHble PENTUJIHM TOMAHOBCKON cepuu B moamHe Tuxa B Beicokmx Tarpax
c naspauueMm Coelurosaurichnus tatricus n. ichnospec. a rtaxke u Muxpopaopa. Ha
OCHOBaHMHM MHKPOQJIOpPHI B apruinutax 6piau onpenenesst ase gopmsr: 1. HWKHAL —
BO3PACTa HOP-PeT. IUIOXO COXPAaHMBHMIAACA M 2. BEPXHASN, XOPOWIO COXPaHMBUIAACH,
sospacra sepxHero pera (soma ME-MI no Moprewo 1975).

I. Views of delimitation of the Tomanova Formation (J. Michalil:)

As the Tomanova beds M. Raciborski (1890) defined a complex of variegated

clastic sediments. which represent deposits of the uppermost Tri:

ssic in the Czerwone

Zlebki. Tomaniarski Twardy Uplaz and Ticha dolina valley in the Tatric of the High
Tatra. Their lower. variegated part parallelized V. Uhlig (1897) with the complex
of the Carpathian Keuper (Carnian-Norian). Under the designation Tomanovi beds all
the later authors termed the complex of black claystones and light-coloured sandstones
containing flora remnants (which V. Uhlig parallelized with the Gresten beds).
The Rhaetian age of the complex was adopted by many authors without reservations,

others (V.

Uhlig. 1897) discussed its possible competence to the Lower Liassic.
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Z. Kotanski (1959 considered an Upper Norvian to Lower Rhactian age whereas
Ao Radwanski (19630 supposed that the beds are analogous o a part of the
Rhactian stage.

The lower boundary of the Tomanova formation is given by the lithological houndary
with sediments of the Carpathian Keuper (Czerwone Zlebki) or by the transgressive ()
surface on Middle Triassic dolomites or on the Campilian elaystone complex (Tomaniarski
Twardy Uplaz. Ticha dolina valley — see A, Gorek. 19583, 7Z. Kotanski 1961,
A Radwanski 1968). This uneven base (al some places possibly tectonie) should
indicate the sedimentation of the complex to have begun in various times al various
places (from the Lower Norian (7) 1o the base of the Liassie).

loven the upper boundary of this complex is not unambiguous: in the Czerwone
Zlebki it is covered with talus, at other places is o more or less distinel Lransgression
of the complex ol clastic limestones, These  limestones were  (although  with  doubts
sometimes) considered as marine Rhactian™ in the past (A, Gorelk 1953, 1. Ra-
bowski 1959. 7. Kotanski 1959 c¢. 1961). According Lo spores. sponges. [orami-
nifers. astroporines. serpulids. gastropods and  bivalves. which A, Radwanski
(19681 compared with Jurassic Torms (and nevertheless considers as Rhactian). they
belong to the Lower Liassic.

The complex consists of black clavstones containing an abundant admixture of
graphite substance. They are predominantly formed by Kaolinite. subordinately by
illite. limonite and chamosite (A, Radwanski. 1968, The claystones contain
from place 10 place layers of iron ore. Tormed by siderite. limonite. chamosite. pyrite
and magnetite according to M. Turnau — Morawska (1953). The ore is often
of a pisolitic habit. its origin is problematic (A, Gorek 1958 A0 Radwanski
1968). In the abundant banked intercalations ol light-coloured  sandstones  quartz
predominates. sporadically are present elay and ferrous minerals.-sometimes also dense
laminac ol heavy minerals are to be observed (Ao Gorek. 1958). The sandstone
lavers sometimes contain abundant remnants of plants. from which M. Raciborski
(1890) determined:

Fquisetaceae:

Equisetwm chalubinskii Raciborski (new species)
Miquisetum banburyanum 7ig.
Schizoneura hoerensis (His. Schimp.) (Norian-Jurassic)

Preridophytaceae:

Clathropteris platyphylla Brongn. (Rhactian)

Dictyophyllum af]. dunkeri Nathovst (Rhactian-Liassic)

Pecopteris lobata (Oldham et Morr.) (Rhactian)

Gladophlebis roesserti (Presl) Saporta (most abundant form)
Angiospermac:

Palissya braveri 1ndl.

Widdringtonites sp.

Small fragments of plants are also abundant in claystone lavers. From teaces alter the
activity of animals burrowing marks have been found only (A, Radwanski 1968
interprets those from Czerwone Zlebki as polyehactes hurrows).

. Views of the envivonment of origin of the Tomanova Formations
o Michalik)

Whereas the older authors supposed a near-shore origin of the complex (V. Uhlig
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1897). gradually the assumption ol its continental origin (F. Rabowski 1922,
E. Passendorfer 1951, D. Andrusov 1959 in lacustrine (Z. Kotanski
1956. 1959. 7Z. Wojezik 1959) or palustrine arcas (N Turnau — Morawska
1954. A, Gorek 1958, E. Passendorlfer 1961 2ot predominance. Some
authors. however. returned to the older assumption of the lagoonal-marine origin of
the Tomanova beds (Z. Kotanski 1961. A. Radwanski 1968). contradicting
to the established paleogeographical conditions of the West-Carpathians in the uppermost
Triassic and to the facts observed in the complex proper.

Discussion

A Radwanski (1968) mentioned several arguments for a marine origin of the
complex. which, however, are discussible.

1. (p. 87): Tt is difficult to imagine a transition of inland (limnic or palustrine) sedimen-
tation into marine only with appearing of crinoids without development of transitional
(beach, wash-out) structures®... The Tomanova formation of the IHigh Tatra obviously
deposited amidst the formation of Carpathian Keuper and was separated from the sea
by a broad elevation in the place of the Low Tatra, with sinking of the area during
transgression of the Lower Liassic sea it was inundated first with fresh water. The
transgression of sea (after submersion of elevations) into limnic areas must have mani-
fested by the change of salinity only (elsewhere, in places of elevations a transgression
surface with wash-outs is distinet).

2. (p. 88): ./ The regular development of banks (sandstones) and their rhythmicity excludes
a fluvial or limnic sedimentation, not speaking already aboul a palustrine one®... From
the viewpoint of environment dynamies there is no difference between a larger lake and
isolated marine bay. The conditions in the Tichd dolina valley point to a frequent
lenticular character of banks, frequent are erosion channels and scours. The ecyelicity of
the Tomanovia beds may be rather related to climatic factors (as already interpreted by
7Z. Kotanski 1959, p. 128).

- (p. 90). .The common oceurrence of kaolinite in the desribed deposits does not require
additional considerations (about the environment) ... According to C. E. Weaver
(1959) kaolinite does not originate in marine environment and does not stand a longer
transportation,

. On the same page the author writes about the origin of clastic material, which should have
been suppled by rivers, mixed with remnants of plants of inundated parts of flood plains,
carried into the sea and . ...scattered by currents on large areas, where it was
deposited . ... Several lines below he explains the isolated character of basin by
<a distinet stagnation of waters. What a stagnation was concerned in an environment
with its own current regime?

5.(p. 90): ....Considerable argillous character of eclastic material ... the decomposing
plant material completely changed the chemical properties of the environment of sedi-
mentation of the Tomanova beds...”. Tt is a question whether such an environment
isolated from the sea and with a strong fluvial inflow can be valuated as marine.

6. (p. 88): .,...The basin of the Tomanova beds could not have been of loeal character . ol
In the opinion of other authors (M. Turnau—Morawska 1953, Z. Kotanski
1956, 1959, 1961) the morphology of the Tatric of the High Tatra was very dissected in
the uppermost Triassic. The local development is also pointed out in the opinion ot
Z. Kotanski (1961) quoted by A. Radwanski (p. 40): ..... any parallelization
of beds or of their groups is not possible (between various profiles).

. (p. 91): .,...The regular development of banks with smooth bedding planes proves that
the basin bottom was situated below the reach of waves but at the depth where wave
activity of the open sea might have reached . ... The supposition of such a depth which
must have been several tens of metres in the assumed extended basin is contradicted
by the way of lamination (A. Gorek 1958) and the find of traces of a terrestrial biped
lizard that we are going to describe in the following chapter.

4
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Fig. 1. Location of the profile Cerveny Uplaz (Black point).

Fig. 2. Correlation of three profiles of the Tomanova beds: profile Czerwone Zlebki and
Tomaniarski Twardy Uplaz according to A. Radwanski (1968), profile Cerveny tplaz

according to observation of the authors. Explanations of symbols: 1 — quartz-sandy lime-
stones of the Lower Liassic, 2 — traces of reptiles, 3 — feldspars, 4 — erosional bedding
plane, 5 — quartz sandstone, 6 — sandstone, 7 — sandy claystone, 8 — black claystones

with phytodetritus, 9 — siderite Fe ores, 10 — black claystone, 11 — taking of lithological
samples, 12 — taking of palynological samples.
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111, Deseription of trace of coelurosaurid reptile
(J. Michalil:. M. Sylkora)

Below the bifureation of the ravine Cerveny Uplaz (Jaworowa dolina valley. ravine
below the Javor of older authors) in the Ticha dolina valley of the IHihg Tatra
(Fig. 1) we have found three casts of three-finger traces on the lower bedding place
of the bank of quarlz sandstone occurring on the right side of slope in the lower
profile part of the Tomanova beds in October 1975. The traces were impressed in
a lenticular layer of the sandy claystone [filling in a channel-like scour in the under-
Iving sandstone bank. The claystone layer mostly underwent weathering, however.
the lower plance of the overlving sandstone bank has preserved a sulficiently detailed
and Lrue cast of traces.

Class Reptilin Laurenty 1768
Subelass Archosauria Cape 1891
Order Saurischia Seeley 1883
Suborder Theropoda Marsh 1821
Infraordo Coelurosauria Huene 1914
Iehnofam. Anchisauropodidae Lull 1904
Order Coelurosaurichnus Huene 1941

Coelurosauriichnus tatricus nov. ichnospee.
(Fig. 3)

Holotype: Large trace in the middle of Fig. 3.

Locus typicus: Cerveny tplaz in the Tichd dolina valley of the IHigh Tatra.

Stratum typicum: Tomanovi formation. sandstone bank near the base (see
profile-Fig. 2). Rhactian (base of Ch. marshi Zone?).

Material: Three traces (probably of various individuals).

Description: Wide (30 em) and equally long three-finger distinet trace. The
fingers are impressed at whole length. terminated with distinet claws.

The middle finger of the trace is most distinetly impressed in the anterior part. is
the longest and strongest of all (length about 25 e¢m). roughly straight. Both side
[ingers are moderately archlike curved, arch-like into the sides and backwards. The
claws of both fingers are also moderately curved in the same direction. Both fingers
diverge from the posterior “heel™ part of the trace. which is insignificantly narrowed
and lengthened posteriorly (Fig. 3, 4). The fingers are long and slender (the ratio of
width and length is 1:7) — this value, however. cannot be a diagnostic criterion in
a sole impression.

Comparison: The described form differs from the form Eubrontes veillonensis
from the French “Infralias™ in having a narrower heel part, diverging slender fingers
and distinet. slightly curved claws (Fig. 5).

I'rom the form Grallator maximus it differs in more slender finger impressions,
diverging from the heel part.

Mostly it approaches the form Coelurosaurichnus sassendorfensis from the “Rhaetic”
of North Germany. however, differs in a more slender trace of the anterior finger and
moderately curved impressions of the side fingers as well as in larger dimensions.

Remarks: Traces of land lizards have not been deseribed from the West Car-
pathians so far. Traces of land fauna from Triassic deposits of near areas have been
described from the Ttalian Alps (works of several authors), from the Géry Swieto-
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IFig. 3. Schematic outline of the bank of quartz sandstone (see Figz. 4) with casts of traces
of biped reptiles at its lower surface.

krzyskie of Poland (W. Karaszewski 1966, 1969) and from North Germany
H. Haubold 1974 (Fig. 5)).

IV. Lithological description of the profile (M. Sylkora)

To a petrographic analysis was subjected a part of sandstones and siderite layers
and nodules in the middle and upper part of the Tomanova beds fsee Iig. 6).

The sandstone facies is represented by fine- to coarse-grained quarlz sandstones
(classification by J. Petrdanek 1963). often laminated. The share of grains in beds
varies 70—90 Y. locally somewhat less.

The clastic component of rocks is formed by mono- and polyerystalline grains. sub-
ordinately are represented Ivdites and chlorvitic-argillaceous grains. Working ol clastie
grains varies from angular to semioval. rarely rounding is more perfect. The ground-
mass is argillaccous-chloritic. with admixture of Fe-oxides and aleuritic quartz. Surely
it contains more kinds of chlorite group minerals than mentioned by M. Turnau —
Morawska (1953) from the Polish part of the Tomanova beds. In some cases the
groundmass is formed by minerals of the chlorite group only. In bed 5 sporadical
spherulites ol siderite are found. The deseribed sandstones are often [inely  jointed
parallely. the joints as a rule are vertical 1o bedding. The joints are filled in with
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Fig. 4. Coelurosaurichnus tatricus ichnosp. n.

minerals of the chlorite group and less
with quartz. In sporadical cases. however.
the joints markedly disturh the quartz
grains. The quartz is often dissolved at the
conlact so that in some cases parts of beds
acquire a mosaic texture. The deseribed
rock often contains heavy minerals. above
all zircon. less tourmaline, rutile and light-
coloured micas. In bed 3 chromite is pre-
sent (proved optically only). The sandsto-
nes of the Tomanovi beds are in general
well-sorted  and in higher  parts  more
coarse-grained in the mentioned profile.
Rocks with spherulites of siderite are
found in the form of nodules and layers.
The established results agree with the des-
cription of older authors with the excep-
tion that in our profile perfect spherulites
arc presenl in contrast Lo stalements of
A Kotanski (1961). The spherulites
are 0.7—1.2 mm in size. often impressed
ox Y. into one another and originated to the
detriment of the argillaccous-chloritic groundmass. Similarly in bed 5 (quartz sand-
stones) “laths™ of siderite grow round and enclose quarlz grains. Spherulites are the
product of carly diagenesis (A. V. Carozzi 1960). According to P. V. Zarickij
(1956) the association of siderite-kaolinite-pyrite in nodules of the underlier of the
coal seams in the Donee basin is characteristic of the swamp and standing water facies.
Overlying the Tomanova beds in the ravine Pod Gorviekovou (east of Cerveny
Uplaz) are brownish-grey claystones (with the gastropod Pseudomelania sp.). above
them are sandy limestones with dwarled bivalves Astarte sp. and Nucula sp.. typical
of the base of the Hettangian according 1o personal communication by M. Ko e h a-
novi.

V. Palynological evaluation of the profile (E. Planderova)
Yy £ I

From the locality Cerveny Uplaz in the Tichd dolina valley we have evaluated
palynologically several samples from five layers of black clystones. The samples were

of
isterni
from the Upper Triassic of North Germany. According to . Haubold (1975).
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Fig. 6. Lithological profile of Cerveny Uplaz.
The numbers beside the column are numbers
of lithological samples, the numbers with
index p are palynological samples. Explana-
tions: 1 — dark claystone, 2 — dark clay-
stone with sandstone intercalations, 3 —
dark claystone with siderite nodules, 4 —
layers of siderite ore, 5 — sandstone, 6 —
laminated sandstone with plant  detritus.
Orig. M. Sykora.

taken from lower (sample p-1. 2, 3) and
upper (p-4. 5) layvers of the complex (re-
garding to the bank with traces, see Fig.
2). Both parts of the complex are rela-
tively rich in sporomorphs, however. the
samples  from  the “lower™ claystones
(p-1-3). have a poorly preserved micro-
flora and mostly determinable 10 genera
whilst “upper”™ claystones (p-4.5) contlain
a well determinable undisturbed  micro-
flora. Because of different microfloristic
composition both parts are treated apart
in the next.

L. The “lower™ claystones (samples p.
1-3 profile Fig. 2). contained a flora de-
terminable only in part due 1o the strong
graphitic coating at the surface of pollen
grains and spores. Among the determined
pollen species are present almost exclu-
sively bisaccale grains of the genera Tae-
niaesporites. Protohaplovypinus., Triadispo-
ra ’. As to species we have determined the
following ones only:  Protohaploxypinus
subcarpathicus P autsch (1973). Ova-
lipollis  ovalis  (Krutzsch 1955)
Scheuring 1970, ¢f. Infirmisporites
Jragillis P autsch 1973, Subordinately
are represented spores including the spe-
cies Enzonalosporites cf. tenuis Klaus
1960 and  Camarozonosporites fsp.  Bio-
stratigraphically important species of the
genera Circulina. Praecireulina and Classo-
pollis we have not found in the samples.

2, The “upper”™ claystones (samples p-4.
5) contained a very well preserved miero-
[lora, composed  exclusively from spores
of Spermophyta and species of the genera
Classopollis. Circulina and some others, so
far undetermined genera. Composition of
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Iig. 7. Schematic representation of the spe-
cies Distanulisporites tomanovae sp. n.

the microflora is as follows: Cyathitides australis rimalis B alme 1957, Cyathitides
fsp.. Disctyophyllitides harrisii Couper 1958, Retusotriletes mesozoicus Klaus
1964, Distanulatisporites punctus K laus 1960. Bianulisporites badius Pautsch
1971. Maratiopsis hoerensis  (Schimp) Thomas 1937, Toroisporis auritorus
Reinhardi 1962. Toroisporis mesozoicus 1D o ving 1965, Cycadopites follicularis
Wills. et Webst 1946, Classopollis torosus (Reisinger) Balme 1957,
Praecireulina tersa N orvvis 1965, Eucommiidites c¢f. troedsonii Erdtman 1948,
Sporites [sp.. other nearer not determined spores and a deseribed new species. As to
percentage the species Classopolis torosus and Circulina meyeriana were predominating.

Intraturma Murornati R, Potonié et Kremp 1954
Genus Distanulisporites Klaus 1960
Genolvpus: Distanulisporites punctus Klaus 1960
Distanulisporites tomanovae n. sp.

(PL 4. Fig. 1-3)

Holotypus: Distanulisporites tomanovae n. sp., pl. 4, TF-1-3, deposited in the
collections of the Dionyz Star Institute of Geology in Bratislava.

LLocus typicus: High Tatra, Ticha dolina valley, locality Cerveny viplaz, higher part
of the Tomanova formation (Zone Me-Mi sensu S. J. Morbey, 1975).

Derivatio nominis: According to Mt Tomanovi and Tomanova - valley in  the
High Tatra and the geological term Tomanovia formation derived from them.

Diagnosis: Size of spore is 30X30 g. shape pentagonal. The exina is thin,
smooth. two-bedded. The sculpture is fine. distinetly granulate. Y mark reaches 5/5
ol spore body. The central part (anulus) is triangular in shape. around the Y mark
the anulus is triangularly notched. The arms of Y mark are straight. branching at the
ends.

Comparison: The new species differs from the species D. punctus in the anulus,
which is not circular but distinetly triangular (Fig. 7).

Comparing the pollen pattern of the profile Cerveny tiplaz (I and 11) with the micro-
flora of the Upper Triassic mainly from Poland, Germany. Austria and England we
have found out that the majority of our species are also present in the pollen horizons
of the Upper Triassic of these regions. We have mainly used data on the Keuper
and “Rhaetian™ flora ol these regions (M. 5. Pautseh 1958, 1971, E. Schulz
1967 and S. J. Morbey 1975). Significant is especially the work of the latter
author, who proposed division of the uppermost Triassic into microfloristic zones and
introduced the eriterii for distinguishing of the Norian stage from the “Rhaetian sensu
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L

Plate T: 1 — Owalipollis ovalis, 2 — Taeniaesporites [sp.. 3 — Protohaploxypinus fsp.. 4 —

Camarozonosporites fsp., 5 — cf. Triadispora. 6 — Protohaploxypinus cf. subcarpaticus, 7 —
bisaccate pollen grain.
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— Leiotriletes adrienniforma, 3—4 — Cyathitides australis rimalis, 5—8 —
Cyathitides [sp., 9—10 — Maratiopsis hoerensis.

Plate II: 1-2
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lato” on the basis of palynomorphs. correlating the floristic zones in the profile of
Kendelbachgraben with the occurrence of macrofauna.

In comparison of our microflora with these microfloristic zones the local differences
had to be taken into consideration. due to which not all the species of our pollen
spectrum have been found in the profile studied by Morbeyv. According to data from
the literature all the species found in the profile studied by us are present in the time
interval from the uppermost Norian to the Lower Liassic.

VI. Remarks to stratigraphy (E. Planderova. J. Michalil)

The stratigraphic content of the Rhaetian stage was not unambiguously defined and
during investigation different ideas of the range and definition of the Rhaetian
appeared, considerably differing. According to the original definition the Rhaetian
stage was characterized by the occurrence of bivalves Rhaetavicula contorta and
Gervillia inflata. later by the occurrence of ammonite Rhaetites rhaeticus and at last
the latter was replaced by the ammonite Choristoceras marshi. According to several
authors, however, the maximum of the occurrence of the species R. contorta is deep
below the species Ch. marshi. This way different zones have been established. which
both had to characterize the “Rhaetian™ but did not coincide mutually. The applicability
of both conceptions for the West Carpathians is complicated due to the fact that the
species Ch. marshi has not been found here and the species R. contorta is*abundant in
the Fatra Member in close underlier of the concordant Gresten formation of the Hettan-
gian.

The Tomanova Formation as a continental complex do not contain any marine fossils.
The only fossils of stratigraphic value found so far are palynomorphs and sporo-
morps. Therefore the attempt of S, J. Morbey (1975) is particularly valuable for
us to divide the uppermost Triassic by microflora in the profile Kendelbachgraben of
the Rhaetic in the Northern Kalkalps and its correlation with the profile Bunny Hills
of the Rhaetic in England. The common validity of this division of the uppermost
Triassic fo the whole Central European region. however. should be confirmed by
a detailed correlation with tens Turther profiles. on the basis of solety two proliles it is
difficult to make out what changes of the microflora are resulting from facial influences.
what are only of close regional importance and what can be of common. global strati-
graphic validity.

Stratigraphic analysis of the microflora from Cerveny tplaz is made difficult by the
fact that in the given se Lhere are two different microfloristic assemblages. not
differing very much in age but can be different ecologically only. Considerations on
the possible causes and the interpretation of these differences will be mentioned in the
next.

I. The microflora of the “lower™ claystones (samples p-1-3) contains pollen grains
corresponding in age to the Upper Triassic. however, mentioned mainly from the Upper
Keuper of Germany and Poland. They are above all the species Owalipollis ovalis
(Krutzseh 1955) Scheuring 1970, Protohaploaypinus subcarpathicus Pautsch
1973. The bad preservation of the microflora hinders from a more precise evaluation
of age of this part of the complex, according to the data on stratigraphic range of all
the microflora species, however, probably a Norian-Rhactic age may be aseribed.

II. The microflora of the “upper” clayvstones (samples p-4-3) contains spores, which
are mainly mentioned from the Rhactian of the Northern Kalkalps. North Germany.
England and Poland. Our microflora resembles most the microflora association of
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Plate III. 1—4 Dictyophylitides harrisii; 5—6 Retusotriletes mesozoicus; 7—8 Distanulisporites
punctus; 9—10 Bianulisporites badius.
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Plate 1V. 1—3 Distanulisporites tomanovae: 4—5 Toroiosporis auritorius; 6—7 Toroiosporis
mesozoicus; 8—9 Sporites indet., 10 Monosulcites ¢f. minimus; 11 Cycadopites follicularis.
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Plate V. 1, 2, 5, 6, 9 Circulina meyeriana; 3—4 Praecirculina granifer, 7—8 Circulina tersa,
11—13 Classopollis torosus; 14—15 Eucomiidites cf. troedssonii.
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Zones Me-Miof S. J. Morbey (1975). mainly of that part. which he correlates with
the range of the Biozone Choristoceras marshi in the profile Kendelbachgraben. The
set of our microflora agrees chiefly with rich representation of the species Classopollis
torosus, Circulina meyeriana. Torotosporis mesozoicus, Eucommiidites troidsonii. There-
fore to a certain degree we are justified to suppose that the investigated part of the
complex is equivalent to the Zone Choristoceras marshi of the profile Kendelbachgraben
and corresponds to the higher part of the ..Rhaetian sensu lato™ (sensu S. J. M o r-
bey 1975). More certainity in determination of the age can be brought with further
and more detailed investigation of microflora and profiles of the Tomanovi beds.
investigation of a better preserved and more complete set of microfauna from more
numerous samples.

VII. Paleogeological evaluation (E. Planderovd. J. Michalil)

The petrographic and microfloristic differences of the individual parts of the studied
profile force us to consider not only two sedimentation periods but also different
paleoccological conditions of environment. A common feature of the whole investigated
part of the complex is the absence of representatives of Acritarcha in spore pollen
horizons, typical of marine sediments. On the basis of this fact it may be supposed
that the sedimentation basin had no communication with the sea (this circumstance
is also indicated by the investigation of Upper Triassic complexes in adjacent areas
of continental development).

The “lower” claystones contain a high percentage of pollen with air sacs. what
together with their bad preservation can be a mark of allochthonous microflora. drifted
into fresh-water (lacustrine?) environment. The flora of the “upper” claystones was
exclusively composed of hydrophilous. probably palustrine Spermophyta. The preserva-
tion of spores permits to conclude only on an insignilicant transportation. probably
within the same environment.

Intercalations of allogene light-coloured quartz sandstones amidst dark claystones
confirm the assumption of distinet changes of the environment character in the course
ol sedimentation.

On the basis of up to present observations as most probable appears the following
interpretation: The area of the Tomanova formation represented a depression under
a relatively dry continental climate. In more humid scasons sandy washed material
accumulated in this area. derived from higher-lving arid arcas. Many times an ex-
tensive shallow lake with clay sedimentation could have formed. which changed into
a low bog-swamp area by drying up. with coclurosaurid lizards and swamp vegetation
prevailing including an important component of fern plants.

VI Coneclusions

The complex, lithological-paleontological investigation of the profile of the Tomanovi
beds in (.Ivr\‘_'ou..\'f Uplaz (Tatreie, Ticha dolina valley of the Iligh Tatra) has resulted
in the following conclusions:

1. Concerned is a complex of dark claystones with intercalations of quartz sand-
stones and siderite ores, lving in the overlier of Lower Triassic sediments and in the
underlier of Liassic quartz-sandy limestones.

2. Extension of the complex is discontinuous due to the=influence of later alpine
type tectonies and perhaps also primary dissection (?) of the sedimentation area.
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3. The complex corresponds to the lithological characteristies of foregoing authors
with the exception that in the section studied petrographically the rock is getling more
coarse-grained towards the overlier.

4. An interesting fact is the occurrence of chromite in sandstone bed 3.

5. On the sandstone bank in the lower complex part (Rig. 2. 3) casts of traces of
a biped coclurosaurid reptile. called Coelurosaurichnus tatricus n. ichnospec. were found.

6. Deseribed was one new species Distanulisporites Tomanovae n. sp.

7. On the basis of mierofloristic investigation we have established two floras close
in age. differing in preservation and composition. The age of the lower part of beds is
probably Norian-Rhactian and the age of the upper part very probably corresponds
to the Zone Choristoceras marshi (upper part of Zone Ne and lower part of Zone Ni
sensu S, J. Morbey 1975).

3. From the paleobiogrographical viewpoint an autochtonous palustrine flora (upper
part) and a Gymnospermace flora with the possibility of allochthonous origin (lower
part Jis concerned.

9. The paleoecological evaluation of organic remains justifies us to the assumption
that the sedimentation area of the complex was a continental depression under dry
climate. with episodic flood-swamp-limnic sedimentation. Beside others it is proved
by the autochthonous character of younger flora and the absence of marine plankton
(Acritarcha).

10. The Tomanovi beds represent an independent formation. the correlation of
which with other formations of the uppermost Triassic of the West Carpathians will
have to be carried out in future.

Translated by J. PEVNY
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