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K. BALOGH*

HISTORICAL REVIEW OF CONCEPTIONS REFERRING
TO THE PANNONIAN MASS

(16 text-figures)

Approaching Hungary, the chains of the Alps split into two branches-the
Carpathian arch and the Dinaride Range. Forming a wedge between these
three orogenic belts, the enclave is occupied by the vast Pannonian Basin
filled up by Tertiary and Quaternary sequences, thick and comparatively
undisturbed.

The eastern part of the Basin, the Great Hungarian Plain, framed by the Danube,
the Transylvanian border mountains and the northern members of the so-called Intra-
Carpathian Volcanic Belt seems to be by its present-day morphology, a uniform major
subbasin. However, its part lying west and south of the Danube has been disintegrated
into several minor subbasins (the Little Plain or Gy6r Basin, Pannonia, Drava and Sava
Graben) by a number of basement ridges forming Paleo-Mesozoic mountains of medium
hight (Transdanubian Central Mountains, Mecsek Mountains, Villiny Mountains, the
mountains of Croatia and the Frugka Gora) (Fig. 1).

Genetically, the Pannonian Basin is an intermotane basin in sense of
Kossmat, that separates two orogenic branches of opposite vergency from
cach other. The pre-Tertiary Pannonian Mass hidden below the younger basin-
filling is an important and independent part of the multi-branched orogenic belf.
Hence its crucial importance fot the understanding of orogenic evolution.

The Birth of the Term "Median Mass*

As early as the beginning of this century it was been recognized: although
the facies ot the Mesozoic and pre-Mesozoic formations of the Pannonian Mass
has an Alpine-Carpathion-Dinarian character, tectonically they show no trace of
a nappic pattern at least on the surface. After having been compressed in Middle
to Late Cretaceous time, the Transdanubian and Croatian mountain ranges,

* (Geologic Institute of the "Jézsef Attila‘® University, Szeged, Hungary. The ma-
nuscript received at 11.1970,
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Fig. 1 Parts of the Pannonian Basin

B: Borzsony — Visegriad Mts. Ba: Bakony Mts. Bii: Biikkk Mts. BP: Buda — Pilis Mts. C: Cserhit Mts.

FG: Frudka gora Mts. (¢: Gerecse Mts. LC': Little Carpathians. M: Mecsek Mts. Ma: Matra Mts. P: Psunj.

Mts. Pa: Papuk Mts. R: Rosalie Mts. 7': Tokaj Mts. V: Vértes Mts. Ve: Velence Mts. Vi: Villdny Mts.

Z: Zagrebacka gora Mts. Crossed: Tertiary volcanic mountains belonging to the internal volcanic garland
of the Carpathians

consisting of broad folds and of thrust-sheets with alternately northward and
southward vergencies, were heavily block-faulted in the Tertiary. Although
block-faulting was occasionally replaced, in the Tertiary too, by compression,
this latter could produce marginal thrust-sheets only. This is the reason why
the basic, fold-and-sheet tectonics of the Mesozoic have been largely surpassed
by the blocky Tertiary structure, particularly in the Transdanubian Central
Mountains.

The first conclusions which can be deduced from the above were outlined
by L. Léczy Sr. in his oral teachings and his last, partly posthumous, publi-
cations (1918, 1924). Having generalized E. Mojsisovies’ (1879) idea of
a Liassic ”Oriental Mainland“, L. Léczy Sr. considered the basement of the
Pannonian Basin to be part of an ancient crystalline mass connecting the Cen-
tral Alps with the Rhodope Massif on the Balkan Peninsula. According to him
the rocks making up the mountains of the Pannonian Basin would have been
deposited in sea troughs having no direct intercommunication among them-
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selves. These troughs had sunk into the old mass during the Perm-Mesozoician
after having branched off in various directions from the contemporaneous
geosynclinals of the Alps. However, a considerable part of the crystalline
massif was still emergent in Paleogene time and it began only since the Miocene
to subside and develop into a basin. Its subsidence was accompanied by the
eruptions of the ”Intra-Carpathian Volcanic Belt, activities that culminated
during the Miocene.*

This concept, which was originally intended to be just a paleogeographic
theory, was maked known to K. Diener, E. Suess and V. Uhlig well
before its publication. The successors soon extended it to the domain of their
tectonic considerations. Thus it became the source of Kober’s Zwischengebirge
concept (Zwischenmasse, median mass, intermediate mass).

According to L. Kober (1921), the Pannonian Mass would be the model of the bulky
massifs left over from earlier foldings within young orogenic belts, massifs which, because
of their rigidness, would passively control the running of the young folds surrounding
them. The characteristics of these masses are:

a) they have an fainter intensity of folding;

b) they tend to push the vergencies of the surrounding folds;

¢) starting from these masses, the folding process migrates to more externed zones;

d) during this outward migration the masses are strongly broken and submerged
again.

The Telegdi Roth’s *"Tisia“

However great the difference in tectonic setting between the Hungarian
and Croatian mountains on the one hand and the Carpathians on the other,
to trace the outlines of the Pannonian Mass has been a matter of uncertainty
from the very beginning.

After Gy. Prinz (1926) it includes the Vepor, the gpls -Gemer Metalli-
ferous Mountains, the Transylvanian Basin and its Western border mountains
as well. K. Telegdi Roth (1929) extended the range of the Mass to the
Klippen Belt in the Western and to the inner border of the Flysch Zone in the
Eastern Carpathians. Afterwards its limits were narrowed down again, though
in different ways.

This uncertainty is mainly due to the lack of any fundemental difference
between the building materials of the Carpathians, respectively the Panno-
nian Mass up to the middle Cretaceous time. Essentially, both the autoch-
tonous and allochtonous crystalline formations of the Carpathian folds and the
superficial granite massifs of the Pannonian Basin (Velence Mountains and
Méragy Range) were alike members of the South European Hercynides. From
Early Triassic to Middle Cretaceous time the ruins of the Hercynides, conside-
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rably devastated during the continental Permian, were inundated by the
Tethys, and only isolated geanticlines remained emergent. The rocks of this
archipelago, differently folded in the Upper Cretaceous, emerged then together
by the end of the Cretaceous. However, this latest Cretaceous mainland,
referred to as Tisia by K. Telegdi Roth (1929) after Gy. Prinz (1926),
is uniform only from the paleogeographic point of view. Tectonically, it con-
sists of two main parts:

1. the”median mass‘ proper which has been only a little affected by Alpide compres-
sion because of its consolidation inherited from Hercynian time;

2. the Zone of Inner-Carpathian Nappes brought about by the intense squeezing out
of the material of geosyncline portions which mostly have lost their Hercynian consoli-
dation.

The Tisia stage came into be even by means that the area of the Inner-Carpathian
nappes did re-joine to the more consolidated inner core. Accordingly, the Tisia is the
median mass of the External-Carpathian Flysch Zone, By its introduction the Pannonian
Mass obtained a much broader interpretation as earlier. However, the “rigid** median
mass of the Inner-Carpathians has not been sharply bordered: moreover the gradual tran-
sition of the inner core into the surrounding folds has been emphashized.

The Sechmidt’s Interpretation

In 1929 the Carpathian Flysch Belt still really seemed to be a suitable
boundary for the latest Cretaceous Tisia block, becouse manifestations of
a heavy post-Cretaceous compression were not observed in the more internal
zones of the Carpathians. However, a pure interpretation of the median mass
also required to revert to narrower boundaries. Therefore, starting from the
basalt occurrences of the Graz Basin, E. R. Schmidt (1957) drew the
boundary of the Mass along the Inner Voleanic Belt.” Of course, he thus
made the Transylvanian Basin, too, a member of the median mass. Since yet
the western border mountains of Transylvania (the Apuseni or Bihor mass)
were already at that time firmly recognized to have a Carpathian character
both in lithology and tectonics, the validity of this attempt was a priori
doubtful. E. R. Schmidt tried to eliminate this contradiction by the fol-
lowing bold hypothesis. He declared the Bihor Group, together with its Lower
Cretaceous in Flysch-facies and its Upper Cretaceous in Gosau-facies in the
Transylvanian Metalliferous Mountains, to be a mass which would have
thrusted westwards, above the median mass, from the inner side of the sharp
curvature of the Eastern and Southern Carpathians “affected by flexing*.

Furthermore, accordingly to the fashionable tectonic theories of that time,
E. R. Schmidt attempted to draw the geomechanic consequences of his
concept on a “’rigid and thick* Pannonian Mass in details, too.
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Having sharply contraposed the orogeosynclines of labile crust to median
masses, having a thick and rigid crust like the “kratogenic® continental plat-
forms, but passive (Fig. 2), he felt compelled to introduce the term FLratogeo-
syncline for the Permian-Mesozoic sedimentary basins developed on these
masses.
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Fig. 2 Schematic section across the Carpathian and Dinarian

Orogens and the Pannonian Intermediate Mass according to E. R. Schmidt (1957. p. 153).
@: granitic magma (”’Sial*’). B: basaltic magma (”’Sima‘‘). K: mixed magma

Orogeosynclines are rapidly subsiding areas which would owe the reduced
thickness of their crust to the suction effect of suberustal magmatic currents.
The Lratogeosynclines of the median masses would be tectonic grabens developed
along deep fractures. Their filling, too, would be dislocated by horizontal
compressive stresses. However, because of the rigidness of their basement and
the reduced thickness of their sediment they gain a germanotype tectonic
structure along the shear surfaces running diagonally with respect to the prevail-
ing compressive stresses (flat folds, fault-folds, thrust-sheets, slip-fault blocks).
On the contrary, the orogeosynclines would be characterized by an Alpide
structure, and their principal lines run always parallel to compression.

According to E. R. Schmidt, the empirically established bilateral-
symmetric tectonic pattern of the filling of all kinds of sedimentary basins
would be a geomechanical necessity. In his deductions, however, he seems to
have disregarded the fact that the limbs of the structures of this kind were not in
all of the cases formed at one and the same time.

On the basis of data of deep drilling E. R. Schmidt has also sought to
reconstruct the kratogeosynclines of Hungary in form of four Mesozoic zones
among five Paleozoic ones (Fig. 3). In his opinion, the strictly SW—NE strike
of these would obey the laws of the above-mentioned kratogenic geomechanics,
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Fig. 3 Basin-floor map of Hungary according to E. R. Schmidt (1961. Table 16)

1 — Bore-holes pushing in Paleozoic. 2 — Bore-holes pushing in Mesozoic, 3 — Paleozoic sediments.
4 — Paleozoic cristalline rocks. 5 — Paleozoic plutonites. 6 — Paleozoic on the basin-floor. 7 — Mesozoic
in outcroup. 8 — Mesozoic on the basin-floor. 9 — Neozoic eruptive rocks in outcroup

i. e. it would occupy a diagonal position with regard to the hypothetical direc-
tions of those stresses which, in accordance with the stages of geosynclinal
evolution, are manifested first by tension and later by compression (Fig. 4).

Houwever, any mechanical mapping and extrapolation of single boreholes, to
account for the unexplored spaces between them, cannot be of lasting value unless
stratigraphy and facies are analysed in detail. In addition, it should be taken into
consideration that the reconstruction of the details of Mesozoic geosynclines is
largely dependent on the rate of post-orogenic denudation.

”Orogenic’‘ Interpretations

While E. R. Schmidt’s geomechanics was making efforts to fit the
chessboard tectonics of the rigid basement in the Alpine-Carpathian frame,
the doubts raised against the purely faulting-based theory of the Pannonian
Mass gave birth to a totally different interpretation. The development of this
theory began with V. Uhlig’s second synthesis of the Carpathians.
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Fig. 4 The distribution of the tectonic forces and dislocations in the Pannonian Mass
during the Cretaceous (I) and the Tertiary (II) according to E. R. Schmidt (1957
p- 88)

1 — Direction of the tccto;lic forces. 2 — Dislocations caused by shearing. 3 — Dislocations caused by
compression

1. V. Uhlig’s daring hypothssis (1907), which held the Transdanubian Central
Mountains for the root zone of the nappes of the Western-Carpathians, gave rise to
a passionate resistance among the Hungarian geologists. Thus it came into fashion to
emphasize the structural individualism of the Panonian Mass. These efforts were then
exaggerated to such an extent that the fact of compressive deformations in the Cretaceous
and in some post-Cretaceous phases was often totally ignorad. In the first three decades
of our century was the chessboard-patterned block-faulting of the Hungarian basins
and mountains emphasized.

2. Therefore the appearance of F. Pévai-Vajna (1931), the most extreme Hun-
garian advocate of the orogenic concept, should be considered as a reaction to the afore-
mentioned exaggerations of disjunctive tectonics. Pdvai sought to replace the concept
of rigid Pannonian Mass by such a markedly disszcted Mesozoic geosyncline which would
be quasi the third to join the North and South Alpine geosynclines and which would have
been undergoing orogenic folding throughout the whole Tertiary until today.

This hypothesis reflects the contemporaneous conditions of the prospecting for hydro-
carbons, as people believed that all the occurrences of 0il and natural gas must be connected
with the crests of anticlines. Although Pdvai’s hypothesis can by no means be justified, the
fact that he did detect a number of folds and of (in part really younger) imbrications in the
Hungarian Mesozoic was undeniably of healthy influence wpon the further development
of the tectonic thinking in Hungary.

3. The orogenic concept of the Pannonian Mass was also manifested in the ideas of
F. Horusitzky (1961), who considered the tectonical simplicity of the Pannonian
Paleo-Mesozoic to be a seeming phenomenon. This would be due to the thick Tertiary
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overcovering of the older formations in Hungary, to th» high-grads fracturing of the
rigid limestone and dolomite masses and to the resultant difficultics of stratigraphic
orientation. Consequently, Horusitz ky attempted to find true tectonic nappes even
in the Pilis-Buda Mountains. And though large overthrusts cannot be found in any of
the pre-Tertiary outecrops of the Transdanubian Cantral Mountains, the possibility,
however, that the entire mountain range might be in an overthrust position cannot be
precluded. This is suggested, amoug other things, by the shearing off of the — otherwiss
slightly — folded Triassic formations of the Gemerides from their Paleozoic basement :
a hypothesis raised by H. Biockh as early as 1905 and later confirmed by the results
of both the Slovak and Hungarian geologists. Nota bene, the southern limestone belt of
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Fig. 5 The facies-zones in the basin-floor and the distribution of the magmatic rocks

in Hungary and in the neighbouring countries according to F. Horusitzky (1961,
table)

1 — Metamorphites., 2 — Less metamorphed sediments and marine Late-Paleozoic. 3 — Marine Lower
Paleozoic. 4 — Greater granitic intrusions. 5 — Terrestriary Permian. 6 — Mesozoic of the northern unit
of the Central Hungarian Mountains. 7 — Mesozoic of the middle unit of the Central Hungarian Mountains,
8 — Mesozoic of the southern unit of the Central ¥ Tungarian Mountains. 9 — The Mesozoic of the zone
Biikk — Dinarian. 10 — Mesozoic of the zone Mecsek —Resija. 11 — Mesozoic of the zone Villiny. 12 —
Mesozoic of the Yougoslavian Karst. 13 — The nothern Cretaceous zone on the border of the Central
Mountains. 14 — Cretaceous in general. 15 — ”’Flysch-zone'* inside the Carpathian Basins. 16 — Northern
”Radophit‘‘-zone of Kober, 17 — Tertiary acidic volcanie rocks. 18 — Basaltes of Late-Tertiary age.
19 — Older basic and ultrabasic volcanites and plutonites. 20 — Lines of undertrusths. 21 — Frontier
of Hungary. 22 — Bore-holes. 23 — Towns.
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the Gemerides is the southernmost Carpathian unit with which the Triassic range of the
Transdanubian Central Mountains can be most directly linked up even on the basis of
F. Horusitzsky’s “facics map™ (Fig. 5).

Objections against the Uniformity of the Pannonian Mass

F. Pavai and F. Horusitzky were otherwise not alone to discredit
L. Kober’s orthodox interpretation of the median mass as a rigid, foreign body
separating the Alpine and Carpathian ranges. To account for this, the Alpine
facies and the zonal distribution of the Upper Paleozoic and Mesozoic for-
mations must be considered. Therefore, it would be the most important question
to decide what kind of Alpine and Carpathian elements are connected by
these zones. However, because of the intra-basin position of these zones the
answers that can be given are still entirely provisional (beside the above re-
ferences, see also G. Panté — Gy. Morvai 1965, K. Balogh — L. Ko-
rossy 1968, V. Dank —J. Fiilop — I. Csalagovits — A. Juhédsz —
K. Szepeshdzy — G. Csdszdr — Gy. Radéez 1967). This is why the
majority of tectonists in Hungary have preferred to elude a tangible answer
attacking the existence of the median mass by stressing of his chopping-up
only in generality. At the same time, their opinion is a mean between the
kratogenic and orogenic interpretations, as they consider that the mass which
used to be held earlier for uniform is constituted partly by kratogenic, partly
by orogenic elements. Unmistakably enough, this attitude is a reflection of
K . Telegdi Roth’s ideas. After Telegdi Roth, P. Rozlozsnik (1936) was
the first to state that 7. ..the Alpine-Carpathian orogen developed in a terri-
tory of heterogenous composition, where within tectonically . . . mobile zones
there were some rather rigid masses. Owing to the uneven structure of the
pre-Permian formations of the Alpine-Carpathian Orogenic Belt, the develop-
ment of the Alpine geosyncline in the various areas was also different.* Con-
s equently, ,any attempt to keenly oppose the Carpathian chains to the
ancient Hungarian Mass is out of date.” Therefore the existence of a mass of
uniform behaviour since Variscan time cannot be spoken of, the less so as the
Varistide basement itself was disintegrated into parts of unequal mobility.

This idea is also reflected by the approaches of F. Szentes (1949), E.Va-
dész (1954), T. Szalai (1960) and others.

1. F. Szentes (1949) does not only subdivide the ”median mass*‘ into several parts,
but he also declares the internal members of the Carpathian arch to form a chain consisting
of units of different origin which would only at the end of Mligocene have been linked wp into
a morphological entity by the arch of the Flysch Carpathians. According to him, not even
this flysch chain is a continuous arch, but it is divisible into at least three parts and i?
penetrates deep into the older mountain arches; one of the flysch zones branches off the
Magura Series by the Dunajec river, the other does so in the vicinity of San‘ (Fig. 6).

13
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Fig. 6 The position of the Carpathians in the Alpine orogen system according to F.

Szentes (1948. p- 90)

1 — Flysch. 2 — Rigid tables and masses. 3 g Magng:ic belts. 4 — Strike and vergence of mounsains,
— Faults

2. E. Vaddsz (1954) considers the nappe-free parts of the median mass (i. e. the
“eentral mountains* of Hungary) to have mainly a kratogenic structure, while the
other parts, e. g. the Bihor Group, would be orogenic. In a number of areas in Hungary
the H rcynian basement immediately underlies the Tertiary sediments. The only ex-
ception to the rule is the southwest continuation of the Transdanubian Cntral Mountains
— the Mecsek-Kiskoros and Villdny-Tétkomlés belts (Fig. 7.).

He believes the Mesozoic of the Transdanubian Cantral Mountains to be chiefly of
North-Alpine facies with southerly vergency, and with faint traces of basic voleanism
of South-Alpine character.

Dospite its being bounded by crystalline formations, he ranks the Mesozoic of the
Mecsck Mountains with its southerly vergency among the eastern branches of the Sou-
thern Alps, disregording the fact that the Gresten facies of the Lower Jurassic in the
Mecsek scems to contradict this classification.

With the Southern Alps he connects the Villiny Mesozoic, although the latter is much
more incomplet and its imbrication tends to North.

In his opinion, the Mecsek and Villdny Mesozoic would present relations with the
Bihor (= Apuseni) Mountains lying farther east. He regards the latter to be a Hercynian
element regenerated, exceptionally, up to assuming an Alpide character. As for the Biikk
Mountains, however, he takes it to be a transition into the western Carpathians.

From the above considerations, he has concluded that Kober's ” Internide** is not uni-
form, its sharp discrimination from the Centralide® thus being superfivous. With this
statement he arrives at Telegdi Roth’s concept of Tisia, even though he does not use this
therm.

14
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Fig. 7 Tectonic sketch of Hungary according to E. Vaddsz (1960, supplement).
1 — Caledonian — Hercynian crystalline schists, granites and other magmatites in outcrops. 2 — Buried Caledonian — Hercynian
crystalline schists. 3 — Outcroped Later Paleozoic (marine Carboniferous and Permian). 4 — Buried Later Paleozoic (marine
Carboniferous and Permian). 5 — Superficial Permian and Mesozoic range. 6 — Buried Permian and Mesozoic range. 7 — Lower
Cretaceous on the basin-floor.8 — Upper Cretaceous (Senonian) on the basin-floor. 9 — Superficial Tertiary volcanoes. 10 - Subsur-
ficial Tertiary volcanoes. 11 — Miocene volcanites in bore-hole. 13 — Mesozoic volcanites in bore-hole, 14 — Tectonic lines.




3. T. Szalai (1960) seeks to find out the ancient elements constituting the Carpa.-
thians and the areas bounded by them. He distinguished an "Erzgebirgian‘‘ geanticline
trending northeastwards from the Cantral Alps as well as further two geanticlines one
of wich trends in a northwest—southeast, i. e. “Hercynian* direction, in the zone of
the Western and Eastern Carpathians and the another in that of the Dinarides, respec-
tively (Fig. 8.). As fourth geanticline he mentions the Lécz y-ridge. This trends west-
cast (i. e. in "Tethys“-direction) from ths Gailtal crystalline through the crystalline
of the eastern Great Hungarian Plain towards the Eastern Carpathians. Having sub-
merged several times during their Hercynian and Alpine history, these pre-Hercynian
geanticlines are strongly altered. The most recognizable, though most ancient of them is
the Léczy-ridge forming the backbone of the present-day median mass. Fifth of
the geanticlines distinguished by T. Szalai is the *Wallachian Spur* including the
crystalline masses of the Southern Carpathians. Pointing out the effect produced by
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Fig. 8 Tectonic sketch of the Carpathian territory after T. Szalai (1957)

1 —Erzgebirgian geanticline. 2 — Herzynian geanticline. 3 — Tethyan geanticlinale. 4 — Neogene volcani-

tes. 5 — Flysch. 6 — Flysch in bore-holes. 7 — Mesozoic of the Léczy-ridge. 8 — The same, in bore-holes.

9 — Crystalline. 10 — The same, in bore-holes. 11 — Possible coastline of the Carboniferous in the

environs of Balaton. 12 — Maximum of gravitation. 13 — Axis of the maxima of gravitation. 14 — ”Narbe**

separating here the Alps, Carpathians and Dinarians. 15 — Prehercynian Balaton-line. 16 — Prehercy-

nian —Alpidian Herndd-line. 17 — Danube-line. 18 — Tectonic lines. 13 — Anticlines in Transdanubian,
Croatia, Transsylvania and Rumania.
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these more ancient masses of different strike upon the Mesozoic subgeosynclines, he
declares the heterogeneity of Prinz— Telegdi Roth’s Tisia to be proven.

4. V. Scheffer (1958) and L. Bendefy (1964) have sought to point out the mega-
tectonic connections some pre-Alpide elements of the Pannonian Mass may have with
the Sudetes and the Kraistides. However, for lack of a detailled lithological analysis,
these suggestions should for the time being be considered merely attempts at scouting
potential combinations.

5. Gy. Wein (1969) holds the main tectonic lines of the Hungarian Mesozoic for
a Variscan heritage. According to him, the basic tendency of tectonic evolution of the
‘Pannonian Mass would consist in the gradual narrowing down of the Paleozoic geosyn-
cline which was intitially very broad here and in the gradual northward shifting of the
Mesozoic geosyncline-branches brought about by the rejuvenation of major Hercynian
lines. Accordingly, the Alpide tectogenesis would have initially been controlled by earlier
tectonic elements. New tectonics appeared only in the Tertiary.

The Problem of the ”Alféld Flysch Belt™. Between Debrecen and Szolnok
deep-borings for oil and gas explored an east-west striking zone of clastic
sediments which seems to appear in the continuation of the the so-called
Transcarpathian Flysch of the Eastern Carpathians. According to the present
stage of knowledge, this Alfold Flysch Belt™ (i. e. the “flysch zone® of the
Great Hungarian Plain) comprises two basins of different age, each of them
just partly coincidence with other. Namely, a Paleogene (mainly Eocene)
filling-up is present in every part of the Belt whereas the Upper Cretaceous
(Senonian) sediments are known in a small part of the east-west striking
stretch of the crescentshaped zone (between Debrecen and Nadudvar) only.

L. Kérossy’s 7Alféld Flysch Belt* (1959) was already in itself a great
blow to L. Kober’s interpretation of the median mass. And the hypothesis
that the Senonian and Paleogene formations of this belt are interconnected
by continuous sedimentation seemed to be in contradiction with the Telegdi
Roth’s idea of a uniform emergent land at the latest Cretaceous time.

The existence of the ”Alféld Flysch Belt* is, however, disputable because
of two questions: 1. the flysch character and 2. the age of the sediment.

1. A part of the objections raised against the flysch facies are of geophysical nature.
Namely, the pattern of gravimetric anomalies of the Belt does not show any particular
difference as compared either to the Pannonian Mass or to the Inner-Carpathians cha-
racterized by Bouger-anomalies from 410 to —10 milligals. Considerable differences
can be observed, however, as compared to the anomalies of the Flysch Carpathians
ranging from —50 to —100 milligals. Relying upon this observation, Gy. Szénés
(1968, 1969) has thrown discredit upon the orogenic nature and the nappe structure of
the Alfsld Flysch*. Lithologically. it can be disapproved that the lithofacies of the
7 Alfsld Flysch* has not yet been verified with due care. Therefore the Alféld Flysch*
is still referred to as “flyschoid** by many a worker.

2. The question of age has been modified by recent researches in two respects:

a) Some of the layers held earlier for Senonian have proved to have been redeposited
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during the Paleogene. The known extension of the Senonian has thus decreased consi-
derably as compared to the Paleogene (A. Juhdsz 1968).

b) Instead of the earlier-supposed continuity it is an enormous break in sedimentation
that is likely to have taken place between the Senonian and the deposition of the Lower
Eocene (M. Sidé 1969). This break fits exactly in the time-span of the emergence of Telegdi
Foth’s Tisia; on the other hand, it furnishes an additional argument against the probability
of the presence of a genuine flysch facies. Besides, it renders superfluous Gy. Wein’s
statement (1969) that Tisia would have been emergent in the latest Oligocene, rather
than in the latest Cretaceous-an opinion which Gy.W ein was compelled only to form
on account of the earlier hypothesis of a continuous “Alféld Flysch* sedimentation.

Geophysical Parameters of the Pannonian Mass

Irrespective of the tentative of V. I. Slavin (1958) who still attempted
to demonstrate the basement of the Pannonian Basin as a huge, the growth
of informations from deep drilling has compelled the geologists of the neigh-
bouring countries, too, to sketch the ways by wich the connections between
the Pannonian zones and the Alpine and Carpathian units can be imagined
(W. Kiipper 1960, P. Beck-Mannageta 1967, D. Andrusov 1968,
A. Tollmann 1968, 1969). Because of the tectonical variability among the
parts of the basin-floor it became inevitable to substitute the mechanism of
development, relying upon the hypothesis of a thick and rigid crust, for a new
one. Geophysics has come to help reach this goal.

The large-scale application of the deep-reflection method in the last 15 years
has led to the conclusion that the crust of the Pannonian Basin is much thinner
than both that of the adjacent, deep-rooted* orogenic ranges and the global average
of continental crust thicknesses. Particularly thin is the basaltic crust enclosed
between Conrad and Moho discontinuities. The granitoid crust, however, is of
normal thickness.

1. The relief of Moho discontinuity can be approximated by gravimetric methods, too.
To this end, the contour map of the pre-Tertiary basement (L. Kéraossy 1963; Fig. 9.)
is compared to the map of Bouger anomalies (A g) (Fig. 10.) and corrections are made
on the second in dependence on the degree of correlation between the two. The anomalies
thus obtained (Fig. 11.) roughly correlate to Moho discontinuity, but it is the seismic
methods that must be invoked for the quantitative assessment of Moho’s depth.

2. Because of the relative aseismicity of the Pannonian Basin the weighed average of
the depths of the hypocentres of its natural quakes is as low as 4 to 7 km. Owing to their
low frequency and to the wide spacing of observation stations, the natural quakes are
unsuitable for the investigation of the Basin’s crust structure. Therefore induced deep
reflection soundings have been conducted since 1954. In accordance with the principle
of isostasy, the resulting crust thicknesses roughly anti-correlate to the relief of the basin-
floor: accordingly, under deep basin sectors the crust is thinner, under high-perched horsts,
thicker.
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Fig. 9 Relief map of the Tertiary basin-floor in Hungary according to L. Korossy
(1964). — Isoline interval: 500 m

Fig. 10 The Bouguer-anomaly map of Hungary. Isoline interval: 5 millligals
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Fig. 11 Map of the corrected Bouguer-anomalies (Ag”) of Hungary after J. Renner
and L. Stegena (1966, p. 112)

Having been conducted in an international cooperation since 1964, deep seismic
soundings have produced results which now are developing into a sketch of Moho’s
contour map (Fig. 12). The combined Hungaro-Soviet profile (Fig. 13) readily shows
that the depth of Moho discontinuity, sharply manifested by a limiting velocity of
8100 m/seec, “drops® from 25 km in Hungarian territory suddenly to 55 km or so in the
Northeastern Carpathians, to re-attain then its normal value of about 40 km under the
Russian Platform (E. Mituch 1968). The map also indicates the undulations of the
upper mantle surface. Of greatest importance is, however, that in the Pannonian Basin
faint records of Conrad discontinuity characterized by a velocity of 6900 m/sec, have
shown this to lie only 7 km over Moho discontinuity a striking contrast as compared to
the continental platforms where this distance arises to 25 km. Consequently, in territory
of the Pannonian Mass the basalt zone below the granitoid crust is of very limited thickness.

3. Magnetotelluric measuring of suberustal structures has shown the Gutenberg channel
of the upper mantle — which retains well the shockwaves, but is of high magnetotelluric
conductibility — to lie here at < 100 km depth. Consequently, its position corresponds
to that of the orogenic ranges and the oceans — a fact suggestive of affinities in deep
structure between the Pannonian Mass and the last-mentioned territories (A. Ad4m
1969).

Accordingly, recent megatectonic theories generally aggres in that the com-
paratively thin crust of the Pannonian Mass covers a kind of mantle dome
(“geotumor* ). Since the low thickness of the crust is due to the thinness of its
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Fig. 12 The surface of the Moho-discontinuity (lower horizon) beneath the Pannonian
basin after E. Mituch (1968, p. 10)
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Fig. 13 Dazep-profile across the Northeastern Carpathians according to E. Mituch
(1968, p. 9)

lowermost, basaltic, zone, its destruction from below, i. e. from the direction of the
mantle, is reckoned with. According to the principle of isostasy, the decrease of
crust thickness, however, leads to basin formation and to large-scale accumulation
of sediment, as really illustrated by the Tertiary filling of the Pannonian Basin.
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Newest Ideas concerning the Development of the Pannonian Mass

a) According to L. Stegena (1964, pp. 428 —429), the mechanism resp-
onsible for present-day structure of the Pannonian Mass can be explained
by two magmatic currents of opposite trend.

Responsible for crust-thinning and, consequently, for the subsidence of the Carpathian
goosyncline, the first magmatic current between the Late Paleozoic and the Cretaceous
was flowing from the direction of the Carpathians to below the Pannonian Mass which
was still dissected by several subbasins, but still had a thick crust underneath. During Cre-
taceous orogeny it turned in a reversz direction, whereas the second magmatic current did
not only fold up the Carpathian Range, but it reduced the substrate of the Pannonian Mass
as well (Fig. 14.). As for the causes of the inversion of the current, Stegena does not
account for it.

b) Starting from present-day crust thicknesses and gravitational patterns,
Gy. Szénds (1968, 1969) has come to the conclusion, very surprising for the
geologists, that it is only the Flysch Zone of the Carpathians that forms
a folded and nappic mountain range and it is only this zone that used to be
an “eugeosyncline. All that which lies farther inwards (the Inner-Carpathian
Range, the Bihor Mountains and the Pannonian Mass) would have belonged
to the epicontinental, secondary, sea basin of the Alpine geosyncline only.
According to him, Late Cretaceous orogeny in this last-mentioned area would
hawve produced just thrust-sheets of different size, bul the formation of deep-rooted
orogenic structures here would have been ended in the Caledonian phase already,
or, at any rate, not later than the earliest Hercynian phase.

Till Neogene time the kinetic the crustal blocks of the Pannonian Mass and
the Inner-Carpathian Range was controlled by the subsidence of the External-
Carpathian geosyncline, later on by its uplift giving rise to mountains. The
heat released by plastic deformation was accumulated under the areas inside
of the orogenic belt and it began to melt their crust. Erupted in the form of
volcanics, a part of the molten crustal base gave further impetus to the increasing
rate of isostatic basin formation which had begun on account of crust thinning.
Because of the differentiation of melting off, some crust portions did preserve
their original thickness and rose above portions of reduced thickness. Con-
sequently, the former were attacked by destruction (erosion) from above, the
latter from below. Since the products of Tertiary volcanism, estimated at
200 000 km?, can account for only one-third of the waste of volume due to
6—7 km crust thickness reduction, G. Szénds has been forced to admit
some additional —still unspecified —crust-reducing agents to have been invol-
ved.

G. Szénds’ hypothesis has a number of vulnerable points:
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Fig. 14 The magma flows under the Pannonian Mass according to L. Stegena (1964,
p. 428)

1. The Inner-Carpathian nappes can no longer be re-classified as representing large
thrust-sheets. Between the visible tectonics of the Inner-Carpathian Range and the
Hungarian “central mountains* there is a difference in rank.

2. What G. Szénds does not elucidate are the relationships of the kinetic mecha-
nism of the Inner-Carpathian Range and the Pannonic mountains on the one hand and
the Flysch Carpathians on the other. According to his opinion, the piling of “’eugeosyn-
clinal* sediments would have been crucial for the “gravitational** nappe structure of the
Flysch Carpathians. He believes that this piling was the result of an isostatic uplift
provoked by the cessation of the ”suction effzct* which had prevailed in the geosyneclinal
phase. However, the interpretation of fold forms by simply admitting this passive uplift
and the subsequent gravitational sliding is not easily acceptable as a general law to
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a geologist, since the very size of the nappes, a fact recorded empirically, would in se
contradict this hypothesis. What cannot be doubted is the considerable size of the post-
orogenetic uplift of the mountains under consideration, but the size of uplift in the
individual phases of orogeny is difficult to assess.

3. That it is the vertical stresses and movements that form the mind of the geophy -
sicists (in contrast with the varied inventory of informations accumulated by geologists)
is due to the fact that the current geophysical methods cannot record anything else
except for paleomagnetism. The less suitable geophysics is for the recording of past
conditions and movements, as its methods provide information merely on the present-
day state of the Earth. Exception to the rule is again the paleomagnetic (and, occasion-
ally, magnetic) method. Together with the geological disciplines, thess testify to the fact
that in the earth crust and its historical evolution vertical stresses were combined with
such large-scale displacements which had their source outside the horizontal component
of gravitation.

c¢) On the contrary, E. Szddeczky — Kardoss (1968, 1969) has deve-
loped a model which combines both geological and geophysical facts versatilely
with all useful elements of earlier theories and which is able to trace the
history of the Pannonian Mass back to the Permian period.

Accordingly, the Pannonian Mass is a mantle dome which lies between
a primary Dinaric orogen of eugeosynclinal type characterized by an intense,
“’sub-oceanic, ophiolitic initial“ magmatism on the one hand and a secondary
sub-continental Carpathian orogen of miogeosynclinal type characterized by
poor “initial“ magmatism on the other, and which has forged these into
a geotectonic unit of higher rank. (The term eugeosyncline’* means, as under-
stood here, a sedimentary basin containing among its sediments a high per-
centage of erosion products of volcanic islands. ” Miogeosynclines, in turn,
are accumulators of predominantly continental detritus [granites and gneis-
ses].)

According to the above model, the selective deep currents of the upper manile
are considered to have controlled tectonic evolution. In addition, the following
factors are supposed to have been involved:

1. gravitational nappe formation,

2. compressive effect of plastic sediments due to overburden,

3— 4. isostatic movement due pertly to the overburden of the crust, partly to changes
in the thickness of the strata.

The selective deep currents do not mobilize the whole material of the affected mantle
portion, but they only separate its more mobile components (alcaline-silicates and vola-
tiles) from the less mobile materials (containing Fe, Mg and Ca). A current like this does
not only change the chemical composition of the upper mantle, but it can also pass
through interfaces of different physical phases and bring about some elosed circuits
("current cells*).

E. Széddeczky — Kardoss supposes the suction effect of two opposite and
deepward trending deep currents to prevail-one under the Carpathians and one
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under the Dinarides each. However, in the area between the two, under the

Pannonian Mass, he reckons with the formation, consolidation and widening
of two additional, smaller, confronted, “current cells™ (Fig. 15).

Because of ths dynamical character of the deep currents, these are in se extremely
versatile tectonic agents. Chang?s in their composition, intensity, velocity, direction and
obliquity are factors accounting for the various deformations of the crust. The ascending
current-trunc may initially cause the crust overlapping to rise above its gravitational
level and to deposit a lot of profound material at the base of the cold crust. With in-
creasing temperature, however, the same current will melt down the basal layer of the
crust and transmit the melted material by its tributaries® at the base of adjacent geo-
synclines. Accordingly, subcrustal currents will increase the thickness of the crust of
these geosynclines and thus provide the isostatical prerequisites for thier orogenic uplift.

The diverging stretches of horizontal currents provoke tensile stresses in the crust
weakened, as it has been, by magmatic assimilation. This process will first reduce the
thickness of the crust and then disrupt it completely. Accordingly, above the ascending
part of the current sedimentary basins will be brought about partly by tension, partly by
magmatic assimilation and by the resulting isostatic subsidence of the crust. Naturally,
the rate of subsidence will be lower than of the geosynclines produced by the suction
effect of descending currents and subsiding more rapidly because of the great thickness
of seadim?nt accumulated in them.

With the displacement of the current, the central elevation and its internal basins

as well as the surrounding geosynclines will migrate outwards. Changes in the intensity,
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Fig. 15 The deep-current structure of the Pannonian Intermediate Mass according to

E. Szddeczky — Kardoss (1968, p. 59)
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Fig. 16 Structure map of the basalte-phonolite volcanoes in the Carpathian area after

E. Szddeczky — Kardoss (1968, p. 203)

1 — Old (hercynian) shields (crystalline and sedimentary rocks). 2 — Alpine orogen (crystalline and sedi-
mentary rocks). 3 — Weakly folded Triassic and Jurassic., 4 — Weakly folded Cretaceous + Cenozoic.
5 — Tertiary andesitic and rhyolitic volcanoes, 6 — Tertiary basaltes and alkalites

position and volume of the ascending current will lead to a piling of blocks even within the
Pmedian mass* between the geosynclines and to a folding (imbrication) of the sediments
filling the basins. The sediments of the geosyneline on their turn will move towards the
external foreland first by surficial shear, then by subsurface shear and, at least partly,
in form of ”nappes de gravitation*. Thus the geosynclines will be gradually displaced to
the exterior. On their external side newer and newer fore-deeps will develop either because
of the suction effect of contintent-derived deep currents or because of the isostatic sub-
sidence due to the nappes piled upon one another. This fact does not preclude, however,
the ephemeral emergence above geosynclinal sea level of “cordilleras* of some piled crust
segments. Accordingly, in ths successive folding phases compression-induced landforms
will predominate throughout the geosyncline. The tectonic patlern of the median mass,
however, will show both an alternation of tensile and compressive stresses (B. Balkay
1960) and inversions of thrust-sheet movements.

According to E. Sz ddeezky-Kardoss, the above phenomena would be due partly
to the recurring inversion of deep currents and partly to the “exogenic lateral compres-
sion’* produced at the base of the sedimsntary basins by the overburden. An isostatic
response to the magmatic assimilation of the basal crust layers under the median mass,
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largescale basin formation with heavy voleanism will set in here. Of course, the fracture
planes intersecting the crust do not directly conduct to the surface the material of the
subcrustal currents tapped by them. This material will undergo first a selection through
the process of the, similarly salective, magma-producing migration and then stagnate for
a long time in the secondary magmatic chambers formed under or within the crust. Its
marked secondary contamination here accounts for the fact that the bulk of the Tertiary
voleanics of this country are of much higher acidity (andesite, dacite, rhyolite) than the
basalts. Also, the defl>ction of the axes of rotation of deep currents due to the Coriolis
force does account for the clockwise shifts in time of voleanic activities.

The basicity of final, basaltic, volcanism, however, has been motivated by the ascent
of its products via more or less vertical fissures or vents without intervention of any se-
condary magmatic chamber, unlike it was the case with the earlier, more acid, products
which travelled via large and oblique seismo-tectonic planes. The deepderived basaltic
magma thus could reach the surface almost unaltered, the more so, as the crust, which
had dried out in the earlier voleanic phases, was no longer suittable for any contami-
nation whatever. ;

The outlines of the mantle dome are likely to be indicated by the following
three factors:

1. the more simple tectonics of the region bounded by the Inner-Carpathian Range,
2. the double ring of final basaltic volcanism (Fig. 16.), and
3. the extension of the deep basins filled by Pannonian and Quaternary sediments.

The mean of these factors would correspond to the boundaries drawn by
Vadész (1954). However, it is the deep-current-control, rather than the rela-
tive rigidity, that has been responsible for the tectonic differences between
the Inner-Carpathian Ranges the Pannonian Mass.
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VACLAV SPICKA*

PRISPEVEK KE GENEZI A FUNKCI ZLOMU V NEOGENU
SLOVENSKE CASTI VIDENSKE PANVE

(14 obr. v textu, némecké résumé)

Abstrakt. Dar Autor befasst sich in der Arbeit mit einer komplexen Aus-
wertung und Analyse der urspriinglichen Funktion der Haupt-Briiche und
Bruch-Systeme im slowakischen Teil des Wiener Beckens.

Neogenni zlomova tektonika videfiské panve je stile silné diskutovanym
problémem v ¢etnych rukopisnych a publikovanych pracich. Souvisi to pfede-
v&im s vyznamem geneze a funkce zlom@ pro naftu a plyn.

Tektonické élenéni neogénu ve slovenské &dsti videnské panve bylo podro-
beno nové revizi v ramei zdkladnfho vyzkumu zéhorské niziny (V. Spictka
1970, R. Gabéo ete. 1970). Na podkladé komplexniho zhodnoceni celkového
mnozstvi adaji, s vyuzitim vysledki publikovanych a rukopisnych praci vel-
kého kolektivu pracovnikii piedeviim CND, SNZ, UGF, UUG a GUDS byly
sestaveny jednotné nové mapy neogénu a geologické fezy v celé Zahorské
nizingé. Jsou vychozim podkladem pro mo7nost zpiesnéni nédzort na genezi
a funkci neogennich zlomu. Prvé struéné vysledky predkldadame v této
praci.

Poznatky o zlomové tektonice se zptesnily piedeviim novymi vysledky a zhodnoce-
nim vyzkumu laksdrské elevace (veetnd vrta Lak3arskd Novéd Ves-1 a7 6) a vrti Cary-3,
4, Sastin -9, 11, Levére-5, 6, Lozorno-3, 4 a Rohoznik-1. Hlavnim problémem pti navé-
zéni na hodnoceni vysledka vrt v pracich ¢etnych autort, zvlasté K. Bilka, St. Lungy,
R. Slavika atd. bylo ptedeviim sjednoceni vysledkii zdkladniho vyzkumu, véetné cf-
vrta, hlubinnych vrt a geofyzikélniho prizkumu. Pfi feseni diléich oblasti a vyhodno-
ceni, hlubinnych vrti v dosavadnich pracich nebylo totiz zatim jednotné pojeti mezj
interpretaci hlubinné stavby a tektonického &lenéni napovrchu. Tento nedostatek jsme
se snazili v novém zpracovani odstranit. Kvalitativné nové poznatky k problematice
zlomové tektoniky mohou byt ziskény provadénym seismickym prazkumem metodou
hlubinného bodu. Tento pritzkum nebyl dosud zhodnocen a jeho vysledky jsme proto
neméli k dispozici.

* Ustfedni ustay geologicky, Hradebni 9, Praha
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Obr. 1 Schematickd mapa s vyznadenfm nejdileZitéjsich hlubinnych vrsteb a liniemi

geologickych fezi

Vysvetlivky: a — pfedneogenni okraj panve; b — schematické zndzorneni hlavnich zlomovych systémit
panve; 1 — svatojansky systém; 2 — Ba&tinsky systém; 3 — lakBarsky systém (s. od Laks. N. Vsi kova-
loveké zlomy); 4 — okrajovy systém (jz. od Jablonové se z. vétvi — zohorsky zlom); ¢ — linie geologic-

kych fezii A-L (obr. 2 —13)




V detailnim hodnoceni vysledké stardich praci odkazujeme pfedev&im na
priace K. Bilka (1970), T. Budaye s kol. (1967), M. Dlabage s kol.
(1968) a V. Spitky (1966, 1967, 1969).

K rozboru geneze a funkce zlomi:

Hlavnimi zlomovymi systémy v neogénu slovenské &dsti videiiské pénve
jsou svatojinsky, libsky, laksdrsky a okrajovy malokarpatsky (litavsky)
systém. '

Okrajovy malokarpatsky (litavsky) systém (obr. 2,3):
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Obr. 2 Piény geologicky fez A pies okrajovy zlomovy systém (zohorsky zlom, v. od
né&ho hlavni okrajovy zlom) — pfes vrt Lozorno — 3

Vysvétlivky k feztim 2 —13
Predtercierni podklad je vyznalen frafou: 2 — mikulCickd série (eggenburg — ottnang) 3 — karpat,
ldbské ostrakodové vrstvy; 3a — lakS4rské vrstvy karpatu; 3b — zévodské vratvy karpatu; 4 — lanzen-
dorfsk4 série, 4a — bazdlni katské vrstvy; 5 — dévinskd série badenu (torton, svrchni torton); 5a —
bazalni klastické vrstyy (hruSecké vrstvy véetné labského obzoru); 6 — sarmat; 7 — panon, 8 — pont

Obr. 3 Piény geologicky fez B pies okrajovy zlomovy systém — pfes vrt Lozorno — 4

Z Rakouska ptechézeji na nage tizemi 2 paralelni zlomy, a to z. zlom (z4-
horsky — K. Bilek 1967) a hlavni okrajovy zlom. Mezikru prozkoumal vrt
Lozorno-3 v nekréiceném profilu. Okrajovy zlom omezuje vysokou kru s pelity
dévinské série s maximélni zjisténou mocnosti 210 m (celkovou mocnost
véetné bazilnich klastik odhadujeme na cca 550 m). Podle srovnéni vrt@i L-3
a 4 nenf oditépny v.-z. zlom, omezujici na S panonskou zahorskou mezikru,
pro hlubinnou stavbu vyznamny (viz téz K. Bilek 1967). Hlavni zahorsky
zlom se pFipojuje k okrajovému zlomu ziejmé az s. od Lozorna, jv. od vrtu
Lozorno-4. Zjigténa Ghrnn4a vyska skoku celého systému &inf na hranici-

j- od Zohoru 8. Lozorna
(vrt Lozorno-3) (vrt Lozorno-4)
panon-sarmat 1020 m 720 m
sarmat-torton 1750 m 1530 m
béze dévinské série 2050 m 2000 m
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Na syngenezi systému v sarmatu svédéi prokdzana velkd mocnost sarmatu
na vrtu Lozorno-4 (viz St. Lunga 1968 — 750 m ve srovnani s 500—550 m
v prostoru Lébu). V dévinské sérii se d4 na syngenezi systému usuzovat podle
vysledku vrtu Lozorno-3 v mezikie a nepiimo podle funkce nékterych zlomt
labského systému v prostoru Vysoké (mocnost ¢ini kolem 600 m, ve srovnéni
s vysokou krou Libu a Vysoké je tedy o 200 m vyS&i).

Pfi posuzovéni funkce systému je nutno viak vzit v Gvahu, Ze na vysoké
kie u zlomu jsou zastoupeny pomérné dosti mocné moiské pelity (cf-vrty,
cihelna u Dévinské Nové Vsi) nebo moiské bazilni vrstvy (,,Dévinskd Ko-
byla‘*) dévinské série, pfes nepochybnou intenzivni postsedimentédrni denudaci
vrstev.

Zajimavé vysledky byly ziskiny v tomto ohledu vrtem RohoZnik-1 (obr. 4;
zatim je k dispozici pouze pfedbézny profil podle tstniho sdéleni St. Lungy).
Lize ptedpoklddat, ze profil vrtu neni zlomové kracen. Pozoruhodné jsou malé
mocnosti sarmatu (300 m) i dévinské série (500 m), pfi éemz lanzendorfskd
série nenf viibec zastoupena. U Solosnice je za okrajovym zlomem vyvinut

WNW 00
R-1 SW NO

oz

8

Obr. 4 Pii¢ny geologicky fez C pies okrajovy zlomovy systém — pies vrt Rohoznik — 1
Obr. 5 Pfiény geologicky tez D pres lakdarsky zlomovy systém — pies vrtbu Laks.
Nova Ves — 5

sarmat, u Rohoznika je vyvinuta mezi pontem piikopu a piedneogennim
okrajem az 3 km 8irokd okrajova kra s dévinskou sérif. Vychodné od Rohoz-
nika jsou na p¥i¢né rohoznické elevaci piimo na tpati Malych Karpat vyvinuty
pelity dévinské série. Vyska skoku okrajového systému proti denudadnim
zbytkim sarmatu v Malych Karpatech ¢&ini podle vysledk@i vrtu R-1 na hra-
nici panon-sarmat 1000 m, sarmat-baden 1300 m a na bézi dévinské série
1850 m.

Z rozboru funkce okrajového systému podle vyse uvedenych vysledki se
d4 soudit, Ze k hlavni orografické individualizaci Malych Karpat muselo dojit
teprve v pliocénu, predevsim v intrapliocenni orogenetické fazi a v postplio-
cénnim obdobi. Tektonické zdklady mohly byt jiz poloZeny v mladostyrské
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fazi, jak o tom svédéi hojnd klastika na bazi dévinské série a v dévinské sérii

na tipati Malych Karpat. Okrajovy zlom nebyl viak ziejmé zv1dst intenzivni

a netvoril zddnou paleogeografickou a facidlni hranici. Shodny facidlni vyvoj
dévinské série ve videriské panvi a podunajské panvi svédéi na pravdépodobné
paleogeografické propojeni obou panvi v dévinské sérii, mimo vyénivajici
ostrovy (viz téZ V1. Homola — K. Slavikovd 1954). Na intenzitu funkce |
okrajového systému v dévinské sérii lze usuzovat pouze neptimo z analogic |
k libskému systému, ponévadz nelze stanovit miru denudace vrstev na vysoké

kice.

Vliv p#iéné rohoznické elevace, s piip. uplatnénim pfiénych zlomi na moc-
nosti a vyvoj vrstev nelze ani po vysledku R-1 stanovit. Nelze proto jedno-
zna¢né stanovit moznosti vrstev smérem s. (s. od Solosnice), v soloSnické
depresi, pro fefeni funkce laksirského nebo okrajového systému (obr. 5).

Zépadné od Plav. Mikuldse se sta¢i hlavni vétev okrajového systému do
piiéného lakidrského zlomu a jedna (podruznd) vétev pokraluje déle k SV
a omezuje na V plaveckou depresi.

Mocnosti neogénu v plavecké depresi a tim genezi a funkei okrajového
i plaveckého zlomu nelze jednoznaéné stanovit. Podle vysledku vrtu Laksdr-
skd Novd Ves-5 a cf-vrti (maximdlni zjisténi mocnosti panonu a sarmatu ¢ini
kolem 100 m, dévinské série mimo depresi 130 m) lze usuzovat na maximaélni
vysku skoku kolem 600 m na bézi dévinské série, pfi éemZz na vysoké kfe je
zastoupena dévinskd série v mocnostech do 100 m (obr. 6).

Pro hodnoceni synsedimentédrni funkce laksirského systému v jednotlivych
obdobich neogénu médme k dispozici na laksirské elevaci pouze dnesni, post-
sedimentérni denudaci silné druhotné zkreslené mocnosti vrstev, takZze pfimé
iidaje ¢asto schézeji. Podrobny rozbor systému bude vzhledem k jeho vyzna-
mu predmétem samostatné price, uvedeme pouze struéné nejdileZitéjsi po-
znatky.

Na laksarské elevaci vychédzeji v prostoru jv. MikuldSova na povrch sedi-
menty karpatu, obklopené na tzv. jablonické hristi sarmatem a dévinskou
sérii. I kdyz tzv. jablonicky a k nému protiklonny zlom jsou podfadné a zlomy
dubnicky a mikuldfovsky nebyly novymi pracemi zjistény, potvrdily vrtni
vysledky ptedpoklidany vyznam mezozoika jablonické hrésti pro elevaéni
stavbu (T. Buday — V. Spi¢ka 1959). Mocnost karpatu od elevace indi-
kované vrty LNV-3 a 5k SZ postupné nariistd, pfi ¢emz zhruba z. od linie
spojujici obce Mikuldgov a Sajdikové Humence lemuje svahy elevace dévinské
série a sarmat. Pelity dévinské série dosahuji mocnosti az 240 m a pomérné
mocné jsou téZ bazélni klastika (az kolem 100 m).

Podle provedené revize se zdd, Ze v karpatu nebyl laksdrsky zlom éinny,
u lanzendorfské série je otdzkou, zda velké mocnosti zjisténé v pokleslé kie
u Studienky nariistaji skokem, podle zlomu nebo dochézi k postupnému bez-
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Obr. 6 Pii¢ny geologicky ez E pies plavecky prikop a okrajovy zlomovy systém — pies
vrtbu LakZ4rskd N. Ves — 5
Vysvétlivky: Dtto obr. 2, pii bazi lakSirskych vrstey jsou jablonické slepence a piskovee (oddélené
od wvysiich peliti pFerudovanou dcarou)
Obr. 7 Piény geologicky fez F pies lakSdrsky zlomovy systém — pfes vrty Levare —
4, Studienka — 7 a Lak%. N. Ves — 3
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Obr. 8 Priény geologicky fez G pies lakidrsky zlomovy systém — pies vrty Studienka
— 39 a¥ Laks. N. Ves — 6

Obr. 9 Piény geologicky fez H pies lakSdrsky zlomovy systém a kuklovské (dklon k Z)

a Zastinské zlomy (iklon k V) z. od ného — pies vrty Zdvod — 28 aZ Lak%. N. Ves — 1

o 1 2 JEm

Obr. 10 Piény geologicky fez I pres 8atinské (tklon k V) a kovalovské zlomy (dnesni
pokratovéni laksdrského zlomu) — pres vrt Sastin — 9
Obr. 11 Piény geologicky fez J pies Sastinské (tklon ke V) a kovalovské zlomy (iklon
k Z) — pies vrty Sastin — 9, 11 a 3




zlomovému vyklinéni na tibo¢f laksdrské elevace. Z rekonstrukce vyvoje re-
liéfu centrilné-karpatského podlozi (V. Spitka 1968) vyplyvé, Ze ve spod-
nim miocénu a karpatu se uplatiiuje na vyvoji elevace predeviim vliv z.-v.
tektoniky. Teprve poéinaje 2. starostyrskou fizi koncem karpatu lze usuzovat
na vyraznéjif ohraniceni laksarské elevace v piiéném i podélném jjz.-ssv. nebo
s.-j. sméru, které je viak pravdépodobné bezzlomové. Pro posouzeni funkee
po¢inaje dévinskou sérii schizeji vlivem postsedimentérni denudace z vysoké
kry Casto srovnatelné ddaje. Pozoruhodné jsou viak p¥i tom velké mocnosti
bazélnich vrstev i peliti dévinské série na z. Gbodi laksdrské elevace (podle
novych vysledkit zédkladniho vyzkumu — V. Spiéka 1970). Funkece zlomu
je zfejmé v zasadé shodnd s funkei okrajového zlomu. Maximélni intenzitu
funkce pozorujeme v pliocénu, zatimeo v hlubgich vrstvach nemusi byt syn-
sedimentarni funkce zvl4sté vyrazn4 (otdzkou je mira postsedimentarni denu-
dace vrstev na elevaci).

Zajimavé je srovnéni vysky skoku lakidrského resp. kovalovského systému
v prostoru, na jednotlivych stratigrafickych trovnich (obr. 7—11):

| i
" | jz. ‘ Z. [ jv. ! j. okraj
} ‘ Mikuldsova Laks. N.Vsi | Sabtina | Bor. Mikulaze
| |
i | '
I panon-sarmat , 680— 750 520 320 130
sarmat-dévinskd |
série ‘ 950—1000 840 | 650 260
| bédze dévinské ‘
‘ série ‘ 1200—1600 ’ 1300 ‘ 770 ‘ 260

Podle geol. fezi vychézi na laksdrské elevaci jz. Mikuldova a z. Lak&4irské
Nové Vsi jako nejmladsi titvar dévinska série v mocnosti do 100 m a jv. od
Sagtina v mocnosti asi 250 m a na J- okraji Borského MikuldSe sarmat mocny
asi 130 m a pod nim dévinskd série mocnd asi 250 m.

Z rozboru vyplyvé, Ze nejintenzivnéji byl zlom ¢inny v tizemi s typickym
pfiénym pribéhem a j. od elevaini jednotky laksirské elevace vzniklé kombi-
naci sz.-jv. a z.-v. tektoniky. Severné od Lak#4rské Nové Vsi naznaéuje gene-
tické pokracovéni laksirského zlomu k SZ odstépny zlom v panonu (T. Bu-
day — V. Spi¢ka 1959). Vliv piiéné tektoniky je jinak ziejmy téZ z omezeni
sarmatu a zén panonu na j. a jz. ibo¢i 8astinské elevace.

Zlomy jjz-ssv. sméru, které v dneinim ¢lenéni tvoii hlavni pokratovini
laksdrského zlomu (z. omezeni laksarské elevace proti kovalovské depresi)
a patii ke kovalovskému systému, jsou pouze pliocenni, jak o tom svédéi nej-
lépe poméry u Bor. Sv. Mikulage.

Prudké staceni laksdrského systému do s.-j. az jjz.-ssv. sméru kovalovského
systému u Laksirské Nové Vsi a strukturni stavba v pokleslé kie jsou prede-
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Obr. 12 P#iény geologicky ez K pres svatojansky zlomovy systém — pies vrty Katy
— 8, Mor. Jan — 3, Bor. Jur — 8.

Vysvetlivky: Dtto obr. 2, BB — bolivino-buliminov4 zona (studienské vrstvy), A zona aglutinancii
(jakubovské vrstvy)

Obr. 13 Pii¢ny geologicky Fez L pies svatojinsky zlomovy systém — pies vrty Kity
— 6,Cary — 2,3a4

viim vysledkem kombinovaného vlivu z.-v. (elevace Studienky vazané na
z.-v. zavodsky zlom) a jjz.-ssv. az s.-j. tektoniky (ndpadny s.-j. pribéh zlomt
gastinského systému). Geneticky mé na tektoniku neogénu vliv piedev&im
mezozoikum ,,jablonické hristé* a svrchni kiida a paleogén brezovské deprese
v podlozi. Z.-v. az zjz.-vsv. a s.-j. aZ jjz.-ssv. tektonika v prostoru Laksirské
Nové Vsi potlacuji vliv pfi¢né sz.-jv. tektoniky.

Z nového hodnoceni okrajového a laksarského systému vyplyvi, Ze se jed-
nalo pravdépodobné o zlomy, jejichz synsedimentarni funkce v dévinské sérii
nemusela byt zvldsté vyraznd. Maximalni vysku skoku lze odhadnout na 200—
300 m.

Obdobné poméry lze pozorovat také u ldbského systému, kde funkce zlomi
v dévinské sérii a sarmatu je ve srovnani s funkci systému (pfevdznd cast
zlomu systému je pouze pliocenni) v pliocénu relativné podiadna.

Vyraznym zlomem je v s. tiseku svatojansky zlom (obr. 12, 13). U ného
pozorujeme intenzivni synsedimentarni funkei od pociatku dévinské série, se
zmirnénim funkce v sarmatu a silnou ¢innosti v pliocénu. Zda se, Ze tento
zlom mohl byt v celém jv. tseku panve pro dévinskou sérii nejvyznamnéjsi
(u tohoto zlomu jsou piimé dikazy miry nartstani mocnosti vrstev skokem,
podle zlomu).

Z nového rozboru pribéhu a funkce vsech dalsich zlomt v jv. iseku panve
(zlomy studienské, malacké, kuklovské s tklonem k Z, zlomy sastinské, zé-
vodsky, z. labsky s tiklonem k V atd.) vyplyvd, Ze se jednd o zlomy pouze
pliocennfho staii. Prevazné se jednd o zlomy, které porusuji i panon epigene-
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ticky, vznikly teprve v intrapliocenni orogenetické fizi a nenavazuji na zlomy
v hlubfim neogénu. Vytvéaieji slozitou mozaiku a komplikované tektonické
élenéni neogénu, ktoré je pro cyklus panonu az dévinské série a hlubsi neogén
epigenetické. Problematika téchto zlom@ (horizontélni priibéh, stépeni, vza-
jemné poruseni) zasluhuje pozornosti v samostatné prici. Tyto zlomy spolu
8 vyraznou funkei zlomi hlavnich systémfi pinve v pliocénu prokazuji, Ze
v jv. tseku panve dochazi v intrapliocenni fizi k zdsadni zméné v mife konso-
lidace panve. Nastava celkové ozZiveni mobility panve, s ozivenim a vznikem
novych zlomu, které jsou intenzivné synsedimentdrné ¢inné.

Intenzitu funkce zlomovych systéma v jv. tseku pianve v dévinské sérii
a v sarmatu nelze viibec ztotoznit a srovnat s funkei zlomt v sz. ¢asti panve
s flySovym podlozim — steinbersky, schrattenbersky, lanzhotsko-hrusecky,
hodoninsko-gbelsky, farsky, luzicky systém. U téchto zlom# je funkce v dé-
vinské sérii a sarmatu nejvyznamnéjsi a v pliocénu naopak éasto relativné do
zna¢né miry az téméi plné vyzniva (lanzhotsko-hrugecky zlom). Tyto roz-
dily jsou ziejmé podminény rozdilnou mobilitou podlozi v sz. a jv. tiseku
panve. V jv. tiseku panve se v mladostyrské panvi reaktivovaly nebo vytvo-
Fily pouze nejvyznamnéjsi linie, a to okrajovy, laksirsky, ldbsky a svatojin-
sky zlom. Funkce poé¢inaje dévinskou sérii byla p¥i tom pravdépodobné po-
mérné mirnd, v souhlase s konsolidovanym podlozim. Nejvyraznéjsim byl
svatojansky zlom, ktery vznikl na rozhrani s mobilnéjsi flySovou zénou v pod-
lozi. 8§ pomérné malou intenzitou funkce zlomt v jv. ¢édsti pinve v dévinské
sérii souvisi zfejmé téz skutecnost, ze regiondlni priabéh zlomi je obtizné iden-
tifikovat. Teprve v pliocénu, v attické a interpliocenni fazi dochazi v jv.
tseku pénve ke vzniku slozitého zlomového élenéni a ke zvyraznéni hlavnich
systémit.

Co se tyé> geneze zlomii, vyznamnéjsi zlomy jsou ziejmé reaktivaci starych
mobilnich linif zakotvenych v pfedneogennim podloZi resp. vznikaji v souhlase
s predisponovanou stavbou podkladu pii dotvéifeni stavby podlozi v neogen-
nich orogenetickych fazich. Hluboké zalozeni je zfejmé u z.-v. a sz.-jv. tekto-
niky. ‘

U jjz.-ssv. zlomu, které jsou ve videnské panvi nejvyznamnéjsi, je ndpad-
nou shoda se sméry v paleozoiku i mesozoiku na jv. okrajich Ceského masivu.
Vzhledem k tomu lze soudit, Ze také tektonické linie tohoto systému jsou
ozivenim linif zakotvenych v hlubokém podlozi. K oziveni resp. ke vzniku
zlomii tohoto systému v neogénu videriské panve dochézi teprve v mlado-
styrské fazi pfed dévinskou sérii. Proto se podélnd jjz.-ssv. tektonika pova-
zuje za novy stavebni prvek zdp. Karpat, vznikly dotvéifenim stavby podlozi
v neogénu, véetné piip. smérové modifikace starych tektonickych linif (V.
Spi¢ka 1969). Hodnoceni poméré na jv. svazich Ceského masivu viak na-
svédéuje tomu, Ze i jjz.-ssv. tektonika je hlubokého zaloZeni.
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J. Kapounek etec. (1967) uvadéji, Ze zlomy stifednémiocenniho az pliocenniho
staif, vedouef k poklesu videniské panve a jejimu utvdreni, jsou reaktivaci starych zlomm,
se kterymi maji shodny jz.-sv. pribéh (schrattenbersky, steinbersky zlom atd.). F.
Chmelik (1971) zdiarazfiuje, ze odliSny vyvoj mezozoika podminuje jjz.-ssv. zlom
(s pritbéhem od Malacek k Uh. Hradisti), ktery kromé jiného pozd&ji ovlivnil osu vider-
ské panve. T. Buday — E. Menéik — V. Spi¢ka (1967) zdiraziuji naproti tomu
pro objasnéni rozdilii ve stavbé podkladu vyznam p#i¢né tektoniky.

K otézce klasifikace zlomii:

Jako nejvhodnéjsi se zatim jevi klasifikace zlomi podle jejich pievladaji-
ciho sméru a vztahu k vrstevni stavbé. Ponévadz zlomy jsou predisponoviny
riznymi tektonickymi jednotkami a prvky v podlozi, jednd se o genetickou
klasifikaci. Podle toho lze rozlisit zlomy téchto systémt: 1. z.-v. az zjz.-vsv.
systému, 2. sz.-jv. aZ ssz.-jjv. systému, 3. jjz.-ssv. systému a 4. s.-j. systému.
Samostatné postaveni a vyznam s.-j. tektoniky je nutno déle fesit.

Déle je vhodné ¢lenit zlomy jednak podle jejich staii funkce (zjisténa fun-
kece v nejstargich vrstvach, periodické obnoveni v mladsich obdobich, strati-
grafické rozpéti zjisténé nebo predpoklidané funkce), jednak podle intenzity
funkece.

Podle stafi funkce v neogénu lze rozlisit ve vidénské panvi zlomy ¢inné ve
stardim obdobi, pied dévinskou sérii badenu (zlomy v mikuléické sérii, kar-
patu — zlomy z.-v. a sz.-jv. systému), zlomy ¢€inné poprvé v dévinské sérii
a v mlad8&im obdobi a zlomy pliocenni. Podle intenzity funkce ve vztahu
k diléf jednotee lze rozlisit ve videniské panvi zdsadni rozdily mezi sz. mobil-
néjsi a jv. konsolidovanéjsi ¢dsti panve.

Pro dalsi studie o zlomové tektonice videnské panve jsou nezbytné detailni
rozbory viech zlomovych systémiat a komplexni vyuziti novych poznatki
z prostoru jv. svahii Ceského masivu. Refeni autochtonnfho podkladu jednak
nejmodernéjgimi geofyzikalnimi metodami (metoda hlubinného bodu), jednak
hlubinnym przkumem, mize piinést kvalitativné nové poznatky. Predeviim
miize byt objasnéna otézka identifikace dilezitych hlubinnych tektonickych
linii, jejichZ existence a vyznam jsou piedmétem castych diskusi. I kdyZz méme.
mnoho poznatki o zlomech a tektonickém ¢lenéni v nejvyssich ¢dstech zem-
ské kiiry, patii pravé problematika objasnéni existence a vyznamu velkych
poruch uréujicich stavbu neogénu a podkladu, pfedevsim v hlubokych pokles-
lych zondch nadédle k nejdulezitéjsim tkolim dalstho vyzkumu.

Do tlace odporudil J. Senes
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VACLAV SPICKA

BEITRAG ZUR GENESE UND FUNKTION DER BRUCHE IM NEOGEN
DES SLOWAKISCHEN TEILES DES WIENER BECKENS

(Zusammenfassung des tschechischen Textes)

In der vorgelegten Arbeit wird, im Anschluss an die vorhergehenden Studien (T. Bu-
day — V. Spi¢ka 1959, T. Buday u. Koll. 1967, V. Spicka 1965, 1966, 1969 usw.),
die neogene Bruch-Tektonik des slowakischen Teiles des Wiener Beckens in Kiirze aus-
gewertet. Eine neue Ausgangs-Unterlage fiir die Prizisierung der Ansichten iiber die
Genese und Funktion der Briiche ist die durchgefiihrte grundlegende Untersuchung
der ganzen Zshorie-Ebene — R. Gabdo ete. 1970).

Der Stand der Kenntnisse und Ansichten iiber die Bruch-Tektonik folgt aus der geo-
logischen Oberflichen-Karte (Beil. 1) und der geologischen Schnittlinien, gefithrt in
verschiedenen Teilen iiber die wesentlichen Bruch-Systeme (Abb. 1—13).

Die wesentlichen Bruch-Systeme sind das Svitojansky-, Lab-, Laksirsky- und rand-
liche Kleinkarpaten (Litavsky-) System.

Aus der Analyse der Funktion des Rand-Systemes (Abb. 2—4,6) kann geschlossen
werden, dass zur wesentlichen orographischen Individualisierung der Kleinen Karpaten
es erst im Pliozéin kommen musste. Die Funktion der Briiche scheint in der Devin-Serie
des Badens nicht besonders intensiv gewesen zu sein.

Ahnlich wie bei dem Randbruch stehen auch bei dem quergerichteten Laksérsky-
System keine unmittelbar vergleichbare Angaben aus der Hochscholle zur Verfiigung
(bekannt ist nur das heutige Bild, welches im wesentlichen durch postsedimentire
Denudation der Schichten beeinflusst ist, in der Zeitspanne vom Karpat bis zur Gegen-
wart). Die maximale Intensitit der Funktion war offensichtlich im Plioziin, in tieferen
Schichten muss die synsedimentire Funktion nicht besonders ausgeprigt sein. Die Funk-
tion des quergerichteten Lak&drsky-Bruches stimmt offensichtlich mit der Funktion
des Randbruches iiberein (Abb. 2—4, 5—9).

Aus dem Vergleich der Sprunghéhe des Lak&irsky (NW —S0) und Kovalovsky (SSW—
NNO) Bruchsystems im Raume (Abb. 5) folgt der Schluss dass die Kovalovsky-Briiche
nur pliozine Abzweigungen des ganzen Systems sind. In der Genese und Funktion des
Laksdrsky-Systems dussert sich auch der Einfluss der W—0 und N —§8 Tekt onik, welche
im Raum von LakSirska Novd Ves den Einfluss der quergerichteten NW — S0 Tektonik
herabsetzt.

Auch bei dem Léb-System ist die Funktion in der Devin-Serie und im Sarmat nur
untergeordnet im Vergleich mit der Funktion im Pliozén.

Der bedeutendste Bruch fiir die Devin-Serie war der Sviitojansky-Bruch (Abb. 12, 13),
bei welchem direkte Beweise der Zunahme der Michtigkeit von den Schichten durch den
Sprung entlang des Bruches bestehen.

Die tubrigen Briiche, welche im Neogen des slowakischen Teiles des Beckens fest-
gestellt wurden, sind nur pliozdnen Alters und betreffen uiberwiegend auch das Pannon
epigenetisch.

Auf Grund des Vergleiches der Intensitiat der Funktion der Briiche in der Devin-
Serie, im Sarmat und Pliozdn kann man zum Schlusse iiber die wesentlichen Unter-
schiede zwischen dem NW und SO Teil des Beckens gelangen, bedingt durch die ver-
schiedene Mobilitdt des Untergrundes. ITm SO Abschnitt kann es zu einem ausgepriagten
Wiederaufleben der Mobilitéit erst im Pliozén, wann eine komplizierte Gliederung durch
Briiche einsetzte.

Die bedeutend-n Bruchsysteme, deren kurze Analyse in der Arbeit erortet ist, sind
genetisch von tiefreichender Anlage. Sie sind eine Reaktivierung der alten mobilen
Linien, die im vorneogenen Untergrund verankert sind, resp. im Einklang mit dem
pridisponierten Aufbau des Untergrundes bei der Nachbildung des Untergrund-Baues
withrend der neogenen orogenen Phasen entstanden sind. Eine tiefreichende Anlage kann
bei der W—0, NW—SO und SSW—-NNO Tektonik angenommen werden (siche auch
J. Kapounek ete. 1967, F. Chmelik 1971).

In der vorgelegten Arbeit sind auch die Bedingungen zur Klassifikation der Briiche
erwihnt. Von genetischer Sicht scheint die meist geeignete Klassifikation jene nach den
iiberwiegenden Richtungen und der Beziehung zum Schichten-Bau zu sein, im weiteren
ist eine Gliederung nach dem Alter der Funktion moglich.
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Die Detail-Analyse alter Bruch-Systeme des Beckens des Neogens und des Unter-
grundes in Beziehung zu den Briichen ist eine wichtige Aufgabe der weiteren Unter-
suchungen. Bei den weiteren Arbeiten, welche sich vor allem auf den vortertidiren Unter-
grund des Beckens beziehen (seismische Messungen durch die Methode des Common Refle-
xion Point, die tieferen Bohrungen ist es notwendig weiterhin die Aufmerksamkeit
vor allem der Identifizierung wichtiger tektonischer Tiefen-Linien zu widmen (es handelt
sich um Linien, welche parallel mit der gegenwiirtigen Beckenachse verlaufen, d. h.
SSW —NNO, sowie auch querlaufende Linien von NW —SO oder W — O Richtung), deren
Existenz und Bedeutung bis heute ein Gegenstand hiiufiger Diskussionen sind.

Prelozil J. Pevny
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JAN SLAVIK*

POCHOVANE VULKANICKE POHORIE NA JUHU
VYCHODNEHO SLOVENSKA

(Zemplinske vulkanické pohorie)

(3 obr. v texte, anglické resumé)

Abstract. The paper presents geophysical biostratigraphical and chrono-
stratigraphical evidences of the succession and space distribution of voleanic
activity of the buried volecanic mountansi in the south of the Neogene East
Slovakian Basin.

Na juhu Vychodoslovenskej niziny medzi Trebifovom a Ciernou n/Tisou
vystupuje na povrch niekolko nevelkych izolovanych vulkanickych telies roz-
neho petrografického zlozenia. St to najmi ryolitové telesi Vini¢ky, Hréel,
Cejkov, Maly a Velky Kamenec a andezitové telesa Sirnik, Hrafl, Zemplinske
Jastrabie, Brehov, Plefany, Krilovsky Chlmec, Streda n/Bodrogom, Pilis-
hegy pri Velkej Bare a Somotor.

Geologicki poziciu i petrografické zloZenie vulkanickych telies, nachddzaji-
cich sa priamo na zemplinskom ostrove alebo v jeho tesnej blizkosti objasnili
uz stardf autori (J. Ferenczi 1943; M. Kuthan in V. Cechovié 1963).
Geologickd pozicia izolovanych ostrovov vulkanickych hornin, ako je Sirnik,
Hran, Brehov, Streda n/Bodrogom, Somotor a Kralovsky Chlmec, zostdvala
viak dost dlho nejasnd. AZ systematické price, robené pri prieskume Zivic
a pri vyhladdvani pevnych nerastnych surovin v tejto ¢asti vychodného Slo-
venska, umozZnili postupne desifrovat charakter tychto vulkanickych telies,
ich stratigrafick@i prisluSnost a presnejsie definovaf ich geologickti poziciu
(J. Jandéek 1959, D. Durica 1965). Geofyzikilne vyskumy, a to najmi
merania vertikdlnej magnetickej intenzity (A. Sutor 1955), gravimetrické
merania (M. Blizkovsky 1961) priniesli nové poznatky, ktoré dnes umoz-
nuja geologicky lepsie analyzovat oblast.

Ako sa dalo ofakdvaf, prehladné merania vertikdlnej intenzity magnetic-
kého pola (A. Sttor 1954, 1955) ukizali vyrazné magnetické anomilie az
chaoticky priebeh magnetického pola v oblastiach budovanych povrchovymi
vulkanickymi masivmi (Presovsko-tokajské pohorie, Vihorlat). Okrem povr-
chovych vulkanickych masivov sa viak na mape hodnot vertikdlnej zlozky

» Slovensky geologicky turad, Prievozsks 26, Bratislava
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magnetickej intenzity objavilo v oblasti nevelkych izolovanych neovulkanic-
kych telies na j. okraji vychodného Slovenska vyrazné pole kladnych aj zd-
pornych anomdlii. Odlisuja tiato oblast od pokojného priebehu magnetického
pola v centrdlnej casti vychodoslovenskej neogénnej panvy. Podrobnym
magnetickym meranim (O. Mann 1961) sa udaje o priebehu magnetického
pola este viac spresnili.

Na zemplinskom ostrove a v jeho blizkosti existuje niekolko pozitivnych
gravimetrickych anomilii, prevysujtacich hodnoty pozadia o 5—15 mg. Z nich
najvyznamnejsie sit anomalie MalCice, anomadlia Vojany— Besa, anomdlia Sir-
nik —Hran, anomalia Kralovsky Chlmec a niekolko mensich: Streda n/Bodro-
gom, Somotor a i. S anomdliami tiaZe stvisia aj anomélie druhych derivacii
tiaze, ktoré v miestach anomalii na pozadi pohybujicom sa okolo nuly vyka-
zuji hodnoty od 4200 do 800 jednotiek. Pri posudzovani pri¢iny tychto
anomdlii je délezitd ich koincidencia s anomadliami vertikdlnej magnetickej
intenzity. Mapa magnetickych merani ukazuje vyznamné anomélie v oblasti
Malcice, kde na pozadi okolo 20 ¢ dosahuje vertikdlna zlozka magnetického
pola hodnoty 100 v a v oblasti anomdlie Besa—Vojany dokonca az 400 .
Velmi zlozité je pole vertikdlnej magnetickej intenzity na trojuholnikovej
ploche medzi Ciernou n/Tisou, Stredou n/Bodrogom a Hréelom. Je to pole
chaotického priebehu izociar vertikdlnej magnetickej intenzity, pricom prie-
beh je najkomplikovanejsi v miestach, kde sa vulkanické telesd nachddzaji
na povrchu, t. j. v oblasti Brehova, Stredy n/Bodrogom a Kralovského Chlm-
ca v rozsahu od +200 do —200 +. Na zdklade toho predpokladdme, ze chao-
ticky priebeh pola vertikdlnej magnetickej intenzity a jeho koincidenciu
s gravimetrickymi anomaéliami, zistenymi podrobnym gravimetrickym mera-
nim, spésobuje pritomnost vulkanickych telies, a ze teda plocha chaotickej
distribiicie sa kryje s plochou pochovaného wvulkanického masivu. Tento
predpoklad potvrdili hlboké vrty Maléice-1 (D. Durica 1965) a Zatin-1
(C. Tereska 1968 1. c.).

-~ B =

Obr. 1 Mapa predpokladaného rozsahu pochovaného zemplinskeho vulkanického ma-
sivu (z podkladov V. Cechovi¢a 1964, A. Sttora 1959, O. Manna 1961 upravil
J. Sldvik 1971)

1 — ryolitické horniny na povrchu; 2 — andezitické horniny na povrchu; 3 — kladné vy¥razné anomdlie
vertikdlnej magnetickej intenzity; 4 — zdporné vyrazné anomailie vertikdlnej magnetickej intenzity;
5 — plocha chaotického priebehu pola vertikdlnej magnetickej intenzity; 6 — zemplinsky ostrov (paleo-
zoikum a trias); 7 — neogén a kvartér;
A — pochovany vulkanicky masiv Mal¢ice, B — pochovany vulkanicky masiv Be&a —Vojany

Fig. 1 Map of Supposed Extension of the Buried Zemplin Volcanic Massif (from the
Materials of V. Cechovié 1964, A. Sutora 1959, O. Mann 1961 adjusted by J.
Slavik 1971)

1 — Rhyolite rocks at the surface; 2 — Andesite rocks at the surface; 3 — Positive distinct anomalies
of vertical magnetic intensity; 4 — Negative distinct anomalies of vertical magnetic intensity; 5 — Plane
of chaotic course of the field of vertical magnetic intensity; 6 — Zemplin ”island*‘ (Paleozoic and Triassic)
7 — Neogene and Quaternary;

A — Buried volcanic massif of Mal¢ica, B — Buried volcanic massif of BeSa — Vojany

47



Oddelene od chaotického pola kladnych a zapornych magnetickych anomalii
sa nachddza vyznamnd kladnd anomélia v oblasti obei Vojany a Besa situo-
vand severnejsie a kladnd anomdlia v oblasti Maléic.

Pochované vulkanické pohorie na J vych. Slovenska je dlhé viac ako 20 km
a giroké viac ako 10 km. Pokracuje viak dalej na tizemie MI'R a domnievame
sa, ze viac-menej stivisle nadvéazuje az na Beregovské kopce na tizemi ZSSR.
Izolované pochované vulkdny maji mensie rozmery; maléicky md podorysny
priemer asi 5km a dvojvulkdn BeSa—Vojany takmer 10 km. Vychéddzajtc
z tychto ploinych tdajov mozno konstatovat, Ze plocha vulkanického masivu
na juhu Zemplina dosahuje 400 km®, teda priblizne ako ostatné vulkanické
pohoria vychodného Slovenska. O vertikdlnych rozmeroch vulkanickych telies
mozno usudzovaf zatial z ddajov vrtov Maléice-1 a Zatin-1. Vo vrte Mal&ice-1
(obr. 2) bolo previtané vulkanické stvrstvie v tiseku 1003—2205 m, pri¢om
vrt bol situovany na svahu vulkdnu. Vo vrte Zatin-1 vulkanogénne stivrstvie
bolo previtané v rozmedzi 1620—3050 m, ¢o poukazuje na mocnost vulkano-
génneho stvrstvia (pravda, so sedimentdrnymi vlozkami) viac ako 1400 m.
Z toho vyplyva, Ze ani vertikdlnymi rozmermi zemplinske vulkanické pohorie
nezaostdva za inymi vulkanickymi pohoriami Zapadnych Karp4t.

Stratigraficka postupnost vulkanickyeh udalosti

Striedanie vulkanitov so sedimentmi v oblasti zemplinskeho pochovaného
pohoria ndm umoznuje stanovift postupnost jeho vzniku.

Ryolitovy vulkanizmus badenu. Najstariie zndme vulkanické hor-
niny v tejto oblasti, ktorych vek mézeme povazovaf za biostratigraficky da-
tovany, si ryolitové pyroklastikd spodného badenu (baden a, b, lanzendorf-
skéd séria — spodny tortén s.l.). St to ryolitové (azda az ryodacitové) tufy
a nevelké teless ryodacitov a ryolitov, uloZené v stvrstvi so slabo doloZenou
faunou, hlboko pod bolivino-buliminovou zénou torténu s. s. KedZe v juZznej
¢asti vychodoslovenskej miocénnej panvy sa nepodarilo vyélenif uloZeniny

— -

Obr. 2 Kumulativny litostratigraficky profil zemplinskeho vulkanického pohoria
(éislovanie 1. stipca)
1 — kvartér; 2 — yrchny pliocén (pestrd séria — levant); 3 — spodny pliocén (panén); 4 —7 sarmat;
4 — sarmat (z6na s Porosononion subgranosum (Orb.); 5 — pdsmo s Elphidium hauerinum; 6 — pasmo
8 velkymi elfidiami; 7 — pdsmo s Cibicides badennsis; 8 —9 baden b, ¢, d: 8 — baden ¢, d (z6na bolivino-
buliminovd 8 médlo moenym vysladenym savrstvim v apikalnej ¢asti); 9 — baden b, lanzendorfsk4 séria;
10 — spodny trias; 11 — vrchné paleozoikum

Fig. 2 Cummulative Lithostratigraphic Profile of the Zemplin Volcanic Mountains
Number of Ist column.)

1 — Quaternary; 2 — Upper Pliocene (variegated group-Levantian); 3 — Lower Pliocene (Pannonian);
4 —17 badenian: 4 — Sarmatian (zone with Porosononion subgranosum (Orb.); 5 — Zone with Elphidium
hauerinum; 6 — Zone with large Elphidia; 7 — Zone with Cibicides badenensis; 8 —9 Badenian b. c. d:
8 — Badenian c, d (Bolivina — Bulimina Zone with fresh water Badenian complex of little thickness in
the apical part); 9 — Badenian b Lanzendorf Group; 10 — Lower Triassic; 11 — Upper Paleozoic
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z6ny aglutinujicich foraminifér (zény so Spiroplectamina carinala), zacéleriu-
jeme polohy ryolitovych tufov pod horizontmi, obsahujiicimi zle zachované
fauny (Spirialis sp., Elphidium sp., Bulimina sp., Orbulina sp.; K. Copia-
nové L c.) do obdobia badenu a, b. K tomuto komplexu pric¢leriujeme pyro-
klastické polohy vrtu Zatin-1 z intervalov 3060—3100, 3190— 3200, 3290
3320 m.

V podobnej pozicii boli navftané ryolitové tufy vo vrtoch z oblasti Klede-
nov—Zipov. Nad nimi le#{ 250 m mocné vrstva hrubych ryolitovych pyro-
klastik, ktori povazujeme za ekvivalent hraboveckého tufu (J. Cveréko —
R. Rudinec — J. Slivik 1968). Nad fiou podla analyz K. Copianovej
(I c.) sa nachddzaji sedimenty s obsahom mikrofauny Candorbuling universa
(K.), Candorbulina bilobata (Orb.), Globigerinoides trilobus (Rss.), ktoré
takéto zaclefiovanie ryolitovych pyroklastik umoziiuji. Aj ked sa horizonty
ryolitovych tufov smerom do stredu panvy vyklifiuji, este v oblasti j. od Se-
¢oviec nachddzame tenké polohy ryolitovych tufov a tufitov v stvrstvi s mikro-
faunou: Globorotalia mayeri (Cush et Ellisor), Globorotalia scitula (Brady),
Globigerinoides trilobus (Rss). a deformované schranky Orbulin.

Do badenského (torténskeho) veku st zaradované na zaklade mikrofauny aj
ryolitové tufy na jz. svahoch zemplinskeho paleozoického ostrova vyskytuja-
ce sa na povrchu (J. Ferenczi 1943). Pyroklastik4 st tvorené jemnozrnity-
mi az strednozrnitymi ryolitovymi tufmi s lapilami ryolitov. V niektorych
polohéch sa ¢asto nachidzaji dilomky dolomitov a vapencov (Kleéenov, Zipov,
Zatin, Stretava), ktoré mézu mat pévod vo fundamente vytvorenom v tychto
miestach karbonatmi. Tufy st ¢asto premenené, kaolinizované, chloritizované,
silicifikované. Relikty plagioklasov v tlomkoch svedéia o tendencii k ryoda-
citovému zlozeniu.

Na severnej a scasti aj na juznej periférii zemplinskeho paleozoického ostro-
va prenikaji niekde na povrch cez pyroklastické i paleozoické forméacie ryoli-
tové démy Mald Bara, Hréel, Cejkov. Boli podrobené chronostratigrafickému
datovaniu a poskytli nasledujtice vysledky: Mal4 Bara kamefiolom — 16,2 +
-+ 2,0 mil. rokov; kamefiolom Hréel — 15,7 4 2,8 mil. rokov (0. V. Cofi —
J. Slavik 1971). Tieto veky, poopravené o 10—20 % v doésledku systema-
tickej chyby ukazuju, Ze telesd sti zreteIne mladsie ako uvadzané ryolitové tufy
chronostratigrafické zaradenie je v stlade s biostratigrafickou predstavou
o prislusnosti viacerych poloh ryolitovych pyroklastik v obdobi badenu a, b
(lanzendorfskej série).

Tito predstavu potvrdzuje aj absolitne datovanie ryolitovych pyroklastik
z vrtu Zipov-1 (G. P. Bagdasarjan — J. Sldvik — D. Vass 1971), kde
jadro z hibky 950 —955 m dokazuje absolttny vek 16,0 4+ 2,0 mil. rokov. Tym
sa dokazuje spolupatri¢nost explozivneho a eféizneho vulkanizmu v obdobi
badenu a(?) b. Posledné epizidy ryolitového vulkanizmu podla dnesnych po-
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znatkov zasahuji do badenu c, t.j. az do bolivino-buliminovej zény torténu
s. s. Dnes zaradujeme do tejto vekovej skupiny ryolitové pyroklastikd, ktoré
lemujt sv. a jz. perifériu zemplinskeho peleozoika s vynimkou perlitickych
telies.

Andezitovy vulkanizmus badenu a spodného sarmatu

Délezitou geologickou udalosfou tohto obdobia st prejavy andezitového
vulkanizmu. Prvym zistenym andezitovym telesom s badenskou stratigrafic-
kou prislusnostou bol livovy prid, navitany pri obci Nizny Zipov vo vrte
Cf TR-62. V nadlozi andezitov a ich pyroklastik previtanych vo vrte Zipov-1
v hibke 900 m urcéila I. Zapletalova torténsku (badenskd) mikrofaunu:
Bathysiphon filiformis Gess., Uwvigerina hispidocostata (Cush ot Todd.),
Bulimina intensa Livental, Bulimina ovule Orb. Badensky andezitovy
vulkanizmus patriaci do bolivino-buliminovej zény je najlepsie preukazatelny
vo vrte Zatin-1. Podla C. Teresku (1. ¢.) sa presvedéivy andeziticky materidl
objavuje az v hibke 2450 —2600 m. St to dve polohy andezitov bez pyroklas-
tik, nachddzajtce sa v savrstvi ryolitovych tufov a tufitov prevrstvenych
sivymi floveami, takze zatial povazujeme za najvhodnejsie interpretovat tieto
polohy ako privodné kanaly.

Andeziticky komplex, prevrstveny sedimentdrnymi pelitmi, je vyvinuty
v rozmedzi hlbok 1620—2170 m. V jeho podlozi (2150 m) sa nachddza téito
mikrofauna: Valvuneria sp., Bulimina insignis (Luczkowska), Melonis
soldanii (Orb.), Haplophragmoides fragile (Héglund), Globigerina bulloides
(Orb.), Cribrostomoides sp., Bathysiphon sp., Globigerina sp., Quinqueloculina
sp. (K. Copianovi 1. c.).

Medzi andezitovymi polohami v sedimentiarnych medzivrstvickach sa na-
chadzajia: Bulimina insignis (Luczkowska), Bulimina puppoides (Orb.),
Pseudoglandulina laevigata (Orb.), (Cush. et Todd).

V nadlozi andezitového komplexu je bohatd bolivino-buliminova asocidcia:
Bolivina dilatata mazxima (C +7Z), Bathysiphon filiformis Sars., Globigerina
bulloides (Orb.), Pullenia bulloides (Orb.), Bulimina insignis (Luczkow-
ska), Cassidulina crita (Pischw.), Cibicides dutemplei Orb., Sphaeroidina
variabilis Rss., Valvulineria complanala (Orb.), CGyroidina neosoldanyi
Bralzen, Uwvigerina hispidocostata (Cush et Todd). Tato fauna presved-
tivo dokazuje, ze andezitovy vulkanizmus prebiehal poéas badenu ¢ (bolivino-
buliminova zdna).

Kritkodobé vysladenie sedimentaéného priestoru bolo sprevadzané
atiSenim vulkanickej aktivity. Stopy slabej pyroklastickej ¢innosti reprezen-
tujt tufy asi 50 m mocnosti, zachované na béze sterilného suvrstvia, ktoré je
pravdepodobne ekvivalentom rotaliovej zény (baden d) v oblasti vrtu Zatin-1.
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Obr. 3 Zjednoduseny geologicky profil pochovanym zemplinskym vulkanickym masfvom

1 — paleozoikum zemplinskeho ostrova 2 — mezozoikum zemplinskeho ostrova; 3 — spodny baden — lagenidové zéna (lanzendorfskd séria —

baden a, b) 8 ryolitovymi tufitmi; 4 — ryolitové pyroklastikd; 5 — ryolitové démy a kumulodémy (spodny baden b); 6 — andezitové vulkanické

telesd (baden ¢); 7 — sedimentdrny baden ¢, d; 8 — sedimentdrny sarmat; 9 — andezitové telesd sarmatu; 10 — ryolitové tufy sarmatu; 11 — periitlcky
ryolit sarmatu; 12 — andezit — pliocén; 13 — sedimentdrny pliocén

Fig. 3 Simplified Geological Profile of the Buried Zemplin Volcanic Massif

— Paleozoic of the Zemplin “island‘‘; 2 — Mesozoic of the Zemplin “island'‘; 3 — Lower Badenian — Lagenid Zone (Lanzendorf Group — Badenian

b) with rhyolite tuffites; 4 — Rhyolite pyroclastics; 5 — Rhyolite domes and cumulodomes (Lower Badenian b); 6 — Andesite volcanic bodies (Tortonian

8., Badenian ¢); 7 — Sedimentary Badenian ¢, d); 8 — Sedimentary Sarmatian; 9 — Sarmatiapr andesite bodies; 10 — Sarmatian rhyolite tufls;
11 — Sarmatian perlitic rhyolite; 12 — Andesite — Pliocene; 13 — Sedimentary Pliocene
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Chronostratigrafické idaje st v dobrom stlade s biostratigrafickymi ddajmi.
Tak napr. vek livového pridu z vrtu Zatin-1 z hibky 1709—1714 je 16 - 0,8
mil. rokov (G. P. Bagdasarjan — J. Slavik — D. Vass 1971). Prislus-
nost homoly andezitu z okolia obce Brehov — 14,7 -+ 1,4 mil. rokov — zo-
stdava neuréitd. Podla stiéasnych predstdv povazujeme vznik dému Brehov,
Sirnik a i. za posledné prejavy torténskeho andezitového vulkanizmu v tejto
oblasti. Nasvedéuje tomu 1. nepritomnost pyroklastik, 2. hodnota vertikdlnej
magnetickej intenzity ekvivalentnd zatinskemu telesu a pozicia telesa na
spojnici Kralovsky Chlmec—Zatin—Plesany, ktord poukazuje na rovnaki
tektonickti vizbu. Do vrchného badenu na ziklade chronostratigrafickych
dokazov zaradujeme aj andezity v okoli Krilovského Chlmca. Vedie nds
k tomu tdaj o veku (16,7 + 0,1 mil. rokov) andezitu z lomu v obci PleSany
(G. P. Bagdasarjan — J. Slavik —D. Vass 1971), &m dospievame
k definovaniu pozdizneho systému andezitovych vulkénov na linii Kralovsky
Chlmec—Somotor — Zatin —Cejkov — Brehov —Sirnik—Hran (vo vrte Hr-31
v podlozi spodného sarmatu bol navftany andezit) — Zipov, odkial ho mé-
zeme sledovaf na j. okraj slovenskej ¢asti PreSovsko-tokajského pohoria, resp.
na Tokajské pohorie. K tymto andezitom konvenciondlne pri¢lefiujeme dajky
a necky andezitov, pretinajice paleozoikum a spodné ryolitové siivrstvia
na zemplinskom ostrove (V. Bara, Zemplin, Cejkov a i.).

Dalou vyznamnou andezitovou vulkanickou aktivitou je spodnosarmatsky
vulkanizmus, ktorého biostratigraficki poziciu spolahlivo dokumentuji faunis-
tické analyzy tufov s makrofaunou (J. Svagrovsky 1964 B. V. Merli¢
a i. 1967, J. Slavik 1968 — J. Cvertko — R. Rudinec — J. Slavik
1968). Tomuto vyznamnému andezitovému vulkanizmu mozno pric¢lenit po-
chovany andezitovy stratovulkin MalCice a pochovany stratovulkin Besa—
Vojany. Ich vek je definovany na maléickom telese, kde mame v podloZi dobre
vyvinuty sarmatsky horizont s Cibicides badenensis a na vulkanitoch plast
sedimentov zény velkych elfidii. Analogicki poziciu pripisujeme andezitovému
telesu pri obci Kalsa, kde R. Lehotayovéa (1963) v podlozi andezitu uréila
spodnosarmatskti mikrofaunu.

Potvrdenim biostratigrafického veku je absolitne datovanie ruskovského
andezitového telesa (G. P. Bagdasarjan — J. Slavik — D. Vass 1971),
ktoré m4a 14 - 1 mil. rokov.

Sarmatsky ryolitovy vulkanizmus (perlity, ignimbrity
a hentonitizované tufy)

Pravdepodobne skoro po ukonéeni andezitového vulkanizmu spodného sar-
matu, niekedy zatiatkom zdény velkych elfidii, sa znova objavuje ryolitovy
vulkanizmus. Za dékaz tohto tvrdenia modZeme povazovatf absolutny vek
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ryolitu z kamenolomu v Cejkove — 14 + 1,1 mil. rokov a xenolitu z toho
istého kamenolomu — 14,1 4 2 mil. rokov (O. V. Conn — J. Slavik 1971).
V dosledku systematickej chyby treba analytické hodnoty znizif o 10—20 9%,.
Jeho vek biostratigraficky presvedéivo datuje makrofauna, uréend J. Svag-
rovskym (1954) v myslanskych vrstvach, v nami 8tudovanej oblasti pretr-
vdva tdto ryolitickd aktivita az do obdobia zény s Elphidium haverinum
(Orb.) a konéi sa v spodnom pliocéne. Ryolitické horniny tejto skupiny boli
previtané v oblasti Krdlovského Chlmeca, ale aj na sz. okraji zemplinskeho
paleozoického ostrova (Lastovee, Kuzmice, Michalany), kde po ich rozklade
vznikli loziskd bentonitov. V tufoch, z ktorych vznikli bentonity, sa obcas
nadli tlomky obsididnov a perlitov, preto s touto aktivitou spdjame aj perli-
tické horniny zemplinskeho ostrova a jeho okolia, t. j. lokality Vini¢ky, Bysta,
perlitické horniny pri Izre, ale aj mocnt polohu ryolitovych tufov s obsidii-
nami pri Strede n/Bodrogom. Tito koncepciu potvrdzuje aj absolitne dato-
vanie perlitického ryolitu z Vini¢iek (G. P. Bagdasarjan — J. Slavik —
D. Vass 1971), ktorého vek je 12 4 0,5 mil. rokov. To je v stlade aj s vy-
skytom ignimbritu vo vrte Komarovce-1 pri Kosiciach, ktorého vek (M. Pu-
lec — D. Vass 1969), uréeny G. P. Bagdasarjanom je 12,72 4+ 0,75 mil.
rokov. Ryolitovy vulkanizmus uhasina v spodnom pliocéne. Jeho produkty
podla J. Cveréka si znidme z oblasti Cierna n/Tisou, Kralovsky Chlmec
a povazujeme ich scasti za synchrénne so vznikom spodnych sedych vrstiev
(J. Jandéek 1959), ktorym sa pripisuje pandnsky vek.

Pliocénny andezitovy vulkanizmus

V oblasti Ciernej n/Tisou a v okoli Kralovského Chlmeca boli zistené v nie-
kolkych vrtoch (napr. Cierna n/Tisou-I, KGH-II) v nadloZi ryolitovych tufov
spodnych Sedych vrstiev livové priady a pyroklastikd amfibolickych, ale
hlavne pyroxenickych andezitov, ktoré na zdklade tejto skutoénosti zaradu-
jeme do pliocénu. Za povrchovy ekvivalent tychto andezitickych hornin po-
vazujeme lavovy prad, leziaci na erodovanom povrchu ryolitovych tufov
s tlomkami obsididnu v. od Stredy n/Bodrogom. Podla dnesnych predstdv
tymito horninami vulkanizmus v oblasti konéi. Chronostratigrafickému dato-
vaniu horniny neboli dosial podrobené.

Vzfah tektoniky a vulkanickej ¢innosti

Jednou z najcharakteristickejsich ¢ft vulkanickej aktivity zemplinskeho
(pochovaného) vulkanického masivu je jeho pozdlZna orientdcia voéi hlavnym
tektonickym elementom Karpét, vynikne ovela lepsie, ak ju ponimame histo-
ricky. Pri takomto ponimani ndm zretelne vystupuje prvé vyraznejsie vulka-
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nické pasmo v spodnom badene. Jeho vulkanické centrd boli situované na
hlavnych zlomovych systémoch, v tesnej blizkosti osi elevicie podlozia, repre-
zentovanej zemplinskym paleozoickym ostrovom. Na tito skutoénost pouka-
zuji mapy izopach ryolitového pyroklastického materidlu (J. Cveréko —
R. Rudinec — J. Sldvik 1968), ale aj démy, sledujice zlomové pisma,
oddelujice zemplinsky ostrov od neogénnej molasy. Pozdl# paralelného, se-
vernejsie situovaného zlomu doslo k prudkej subsidencii molasy v priebehu
torténu s. s. (baden ¢, d), ¢o umoznilo prenik velkého mnozstva andezitovej
magmy na dno sedimentaného priestoru. PozdlZ preexistujticeho okrajové-
ho zlomu prenikli k povrchu drobné neckovité telesd andezitov, ktoré pretina-
ju ryolitové pyroklastikd na linii Somotor— Hréel.

V spodnom sarmate sa andezitovy vulkanizmus posunul este dalej k severu
na liniu Vojany—Malé¢ice—Ruskov a jeho produktom sa stali mohutné vul-
kdny stratovulkanickej stavby, o ¢om presved&ivo hovori prevfitand struktira
vulkdnu Maléice (D. Durica 1965).

Ryolitovy vulkanizmus vo vysSom sarmate sa vracia na axidlnu cast ele-
vicie (zemplinska elevicia), obmedzujicej miocénnu molasu (Streda n/Bodro-
g:r})m, Vini¢ky, Michalany, Byita) a uhasina v pliocéne rozptylenou, objemove
aj morfologicky nevyraznou aktivitou, hlavne v oblasti Cierna n/Tisou—Kra-
lovsky Chlmec.

Vo vzfahu vulkanitov k tektonickym pohybom sa potvrdila predstava
o synchrénnosti vulkanickych udalosti s obdobiami maximdlnej subsidencie
a s uhasinanim vulkanizmu v obdobiach stli¢ania sedimentaéného priestoru
(J. Cveréko — R. Rudinec — J. Slavik 1968).

Do tlade odporucil J. Senes

Autor je hlboko zaviazany pracovnikom zdvodu Slovenskych naftovych zdvodov
v Michaloveiach, hlavne R. Rudincovi, J. Cverékovi, C. Tereskovi a K. Co-
pianove] za ldskavé poskytnutie a zapozitanie geologickej dokumentdcie a niektorych
informacii, bez ktorych by nebolo mozné tato prdacu dostatoéne dolozit.
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JAN SLAVIK

BURIED VOLCANIC MOUNTAINS IN THE SOUTH OF THE EAST SLOVAKIA
(Summary of the Slovak text)

In the south of the East Slovakian Neogene Basin with combination of gsophysical,
geological and drilling investigation an extensive volcanic region was found, covered
by Upper Miocene and Pliocene gediments. Its square extent is more than 400 km? and
the determined thickness attains 1200 m.

The Zemplin volcanic massif continues in Hungary and we suppose that from there
he reaches to the territory of USSR and the Beregovo Hills are a part of it.

The voleanism originated at a tectonic zone dividing the Mioesne molasse from th~>
Zemplin Elevation. In the Lower Tortonian (Lanzendorf Group, Baden a, b) mainly
rhyolite pyroclastics appeared at the surface, chiefly concentrated around the elevation
(Zemplin “island®‘). In the Tortonian s.s. (Baden c), Bolivina-Bulimina Zone, mighty
extrusions of andesites were evident, displaced more northerly to the newly formed
fault line, parallel to the former one (Kralovsky Chlmec, Zatin, Sirnik, Hrarn, Zipov).
This activity of andesite effusions persisted also as late as the Sarmatian (lower part of
the zone of larger Elphidia), when ths volcanism moved still more northerly (into the
more inner part of the molasse) as far as the line Maléice — Vojany, from where it maybe
traced to the Soviet Union territory as far as the environments of Beregovo.

New activity of rhyolite lava appeared in the Sarmatian and bodies of perlites,
obsidians and pyroclastics are linked with it, from which the deposits of bentonite have
formed (Vini¢ky, Streda n/Bodrogom, Luhyna, Michalany, Lastovee).

The volcanism was extinguishing with scattered stratovoleanic andesite activity in
the Pliocene in the area of Cierna n/Tisou— Streda n/Bodrogom, however, which is less
distinct in extent.

In the paper biostratigraphie and chronostratigraphic evidences of the succession of
voleanic events are mentioned.

Prelozil J. Pevny
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EVA PLANDEROVA*

A CONTRIBUTION TO PALYNOLOGICAL RESEARCH OF LUNZ BEDS
IN WEST-CARPATHIAN REGION

(2 obr. v texte, 17 tab. na kriede)

Abstrakt. Prdca prindda palynologické vyhodnotenie lunzskych vrsticv
z oblasti Liptovského Hradku. Na zéklade charakteru sporomorfného obrazu
a korelécie s palynologickymi vysledkami z alpského triasu a inych triasovych
lokalit autorka hodnoti skiimané sedimenty ako relativne plytkovodné a zara-
duje ich do karnu.

I have palynologically examined some species of the Lunz beds from the
exposure of Liptovsky Hridok. Owing to that T have got rich organic ma-
terial. This represents the first paleontological proof of the Carnian age of the
Lunz beds. Some of the sporomorphs were partially corroded. The majority
were, however, well preserved and favourable for determination.

The method of laboratory examination of the samples was rather complic-
ated. The samples were macerated by fluoric acid for six weeks. The separation
of the organic part from the anorganic was followed by oxidation of the organic
extract.

A brief geological sketch of the Lunz beds
in the Carpathians mountains

According to D. Andrusov (1959) the Lunz beds are predominantly
detritic Upper Triassic beds. It is a marine formation with flyschoid sedimen-
tation of Carnian age. It is present in the Krizna and the Choé nappes. In the
substratum of the Lunz beds are dolomites or Reinfling limestones, and li-
mestones of the Wetterstein type. In the overlier, Upper Triassic dolomites,
and in the Krizna nappe Carpathian Keuperian are present. The Lunz beds
are predominantly composed of darkgrey and black splinting schists, most
frequently clayey. D. Andrusov (1959) presented a profile of the Lunz beds
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in the Cho¢ nappe from Liptovsky Hradok. He described schists with rare
sandstone intercalations.

The schists have also been pollen-analyzed. The samples have been taken
from dark schistose claystones. The Lunz beds in this profile are referred to
Carnian by D. Andrusov. Up to the present, on this locality no microfauna
neither other fossil remains have been found. Consequently, the pollen analysis
gives the first paleontological proof and evaluation of these beds from the
area of the Cho¢ nappe near Liptovsky Hridok. Palynological examination
of these species is important for the correlation with Alpine Carnian as studied
by W. Klaus (1960).

I have tried to correlate the sporomorph pattern of the locality Liptovsky
Hradok with the results of O. Corn4 (1969) who examined a Triassic locality
Huty near Kvacany, and with the results of P. Snopkovi (1969) from the
Lunz beds of the substratum of the Vienna basin Neogene.

Main Groups of Sporomorphs

Sporites

Triletes

Azonotriletes

Laevigati

Laevigatisporites
Calamospora
Leiotriletes
Retusotriletes
Paraconcavisporites
Toroisporites
Punctatisporites

Apiculati
Globulisporites
Osmundacites
Conosmundacites
Rugulatisporites
Lophotriletes
Apiculatisporites
Dugplicisporites
Cyclotriletes
Puartitisporites
Crranulatisporites

Murornati

Lycopodiumsporites




Monocolpates

Monoletes Ibrahim 1933

Azonomonoletes Luber 1935

Zonales
Zonotriletes
Auriculati

Zonomonoletes

Pollenites

Saccites

Monosaccites

Disaccites

Lunzisporites

Plicates

Cycadopites

Polyplicates

Punctatosporites
Granulatosporites

Triquitrites
Striatisporites
Simplicesporites
T homsonisporites
Ischiosporites
Discisporiles

Saturnisporites
Praepollenites
Owalipollis
Acualisporites
Chordasporites
Vesicaspora
Triadispora

Alisporites
Taeniaesporites

Ginkgocycadophytus

Gnetaceaepollenites

Aletes
Azonales
Psilonapiti

Laricoidites

Porozes
Monoporines
Megamonoporites
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SYSTEMATIC PART

My determinations were based upon the systematic study of Triassic sporo-
morphs by R. Potonié (1956, 1958), R. Kriusel and G. Leschik (1955),
R. Potonié and R. Kremp (1955), W. Klaus (1960), H. Visscher (1966),
J. Jansonius (1962) and R. Jain (1968). I have determined a new genus
and two new species; I have described their typical morphological characte-
ristics which are presented apart from the photographs. Photographs are
1000 x magnified, except the Tab. XI, Fig. 3. 3 which is magnified 550 x .
Some photographs are complemented with drawings emphasizing morpholo-
gically important parts of sporomorphs.

From the systematic point of viex Sporites predominate over Pollenites

SPORITES H. Potonié 1893
TRILETES (Reinsch 1881) Pot. et Kremp 1954
AZONOTRILETES Luber 1935

Laevigati (Bennie et Kidst. 1886) R. Pot. 1956

Laevigatisporites (Bennie et Kidst. 1886) Ibrahim 1933

Laevigatisporites toralis Kriusel et Leschik 1955
Tab. 1., Fig. 2—4

A trilete spore of triangular shape with slightly convex, almost straight
walls. The Y-mark extends to the outline of spore and is slightly waved.
On both sides of the Y-mark there are folds extending between the cornes
of the triangle, forming a fringe around the Y-mark.

Calamospore Schopf, Wilson et Bentall 1944
Calamospora cf. astigmosus Kriusel et Leschik 1955
Tab. 1., Fig. 5— 6

Oval shape. Size: 40 u. Exine strong, 1 thick. The Y-mark is dark,
conspicuous, extending to 2/3 of the spore body. The sculpture of the body
is dark-punctate. The dots seem to form certain small yards, ligther than the
rest of the exine. It is very frequent in the material examined.

A species similar to our one, is also presented by R. Kréausel (1955) from
the Keuperian. It is called Calamospora astigmosus R. Krausel et G. Le-
schik (1955). The Y-mark is, however, different. While in our species the
Y-mark extends to 2/3 of the spore body, €. astigmosus has only a small
Y-mark, the size of the spore being 60 x 30 y.. The size of our species is 40 p.
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Leiotriletes (Naumova) Potonié et Kremp 1954
Leiotriletes f. sp. 1
Tab. 1., Fig. 7—11

The size of the spore is 40 p. Shape trilete. The walls are slightly concave
on the outline of the spore. Exine is slightly waved. Sculpture is punctate.
The Y-mark extends to 4/5 of the spore body. Sometimes it is widely cracked.
It is completely distict. The whole spore is considerably damaged by corrosion.
The spore is very frequent in the material examined. A similar species is
presented by H. P. Singh (1964) under the name of Leiotriletes cf. gracilis
R. Imgrund (1960). Our species differs from that by its position and by the
form of the Y-mark (by its appearance).

Leiotriletes ef. rarus Singh 1964
Tab. IL., Fig. 1 —3

A trilete spore; size: to 30 u. In the outline the exine is slightly convex,
smooth. Sculpture is punctate, the Y-mark extends to exine. The spore is
secondary-deformed. Around the Y-mark is a dark fringe reminding of the
species Leiotriletes rarus H. P. Singh (1964). Perhaps it is this species,
only it cannot be said exactly because of considerably corroded exine of the
spore.

Retusotriletes Naumova 1953

Retusotriletes mesozoieus Klaus 1960
Tab. 11., Fig. 4—6

A trilete spore with considerably convex walls; almost round. Size: 35 p.
Two-layered, rather thin exine. The Y-mark extends to exine, forking at the
end. Scabrate sculpture. Frequent in the material examined.

W. Klaus (1960) found the species in the (Carnian stage of the Lunz beds
in the Alpine Triassic, presuming its botanical appurtenance to the genus
Lycospora S. W. et B. and Cadiospora Kosanke.

Paraconcavisporites Klaus 1960
Paraconcavisporites lunzensis Klaus 1960
Tab. II., Fig. 7, 8, 9, 12

A trilete spore; size: 25—35 u. The Y-mark extends to 5/5 of the spore
body. In the middle of the spore the Y-mark is not crossed, one branch being
slightly shifted. There are foldings around the Y-mark. Exine is thin, smooth.
Intrapunctate sculpture. Very frequent in the material examined. W. Klaus
(1960) and O. Corn4 (1968) found it in Carnian.
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Toroisporis Krutsch 1959
Toroisporis f. sp.
Tab. II1., Fig. 1—3

A trilete spore; size: 30—35 .. The Y-mark extends to 5/5 of the spore
body. A conspicuous dark torus around the Y-mark. Very frequent in the
material examined.

Punctatisporites (Ibrahim) R. Pot. et Kremp 1954

Punetatisporites f. sp.
Tab. I11., Fig. 13—15

A trilete spore of round shape. Layered exine. Punctate structure. The
Y-mark extends to 3/3 of the spore body.

Apiculati (Bennie et Kidston) R. Pot. et Kremp 1954
Globulisporis Madler 1964

Globulisporis ef. primus Madler 1964
Tab. IV., Fig. 4—5

A trilete spore. Size: 30—35 . Trregular papilles dispersed over the exine.
The Y-mark is dark, protruding in an angle into a thick dark tectum. K.
Midler found the spore in the oldest Keuperian. The spore described by
K. Midler (1964) is larger (58 u) the our specimen. Sporadical presence in
the material examined.

Osmundacites Couper 1953

Osmundacites f. sp.
Tab. 1IV., Fig. 7—8

A spore of round shape. Size: 52 w. Baculate sculpture, with bacules to
1.5 p. high. Bacules are terminated with thickened heads. Bacules are densily
irregularly dispersed over the spore body. Numerous foldings on the body.
Resembling mostly to the species Osmundacites cachentensis R. Jain (1968).
In the species examined bacules are longer.

Osmundacites ¢f. parvus Jersey 1962
Tab. IV., 9, 10

Owing to secondary compression the shape of the body is oval. Originally
it was round. Size: 40 x 35 u. On exospore there are granulate and baculate
elements. The Y-mark extends to 5/5 of the spore body. Very frequent in the
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material examined. N. J. Jersey (1962) and R. Jain (1968) described such
spores from Middle Triassic. The species examined and O. parvus N. J. Jer-
sey (1962) differ only by shape, perhaps owing to secondary compres-
sion.

Conosmundasporites Klaus 1960
Conosmundasporites othamari Klaus 1960
Tab. V., Fig. 1—2

Oval trilete spores, slightly affected by secondary compression. Size:
55 x 45 p. The spore corresponds completely to the species C. othamari
W. Klaus (1960) from the Lunz beds. It is rather frequent in the material
examined. Botanical appurtenance: perhaps the family Osmundacea.

Rugulatisporites Thomson et Pflug 1953
Rugulatisporites artimatus Krausel et Leschik 1955
Tab. V., Fig. 3

A trilete spore; size : 30 u. Rugulate sculpture. A thin, inconspicuous Y-mark
extends between poles. Sporadical presence in the material examined. Botani-
cal appurtenance: according to P. W. Thomson and H. Pflug (1953) it
belongs to the family Osmundaceae.

Apiculatisporites (Ibrahim 1933) R. Pot. et Kremp 1954
Apiculatisporites parvispinosus Kriausel et Leschik 1955
Tab. V., Fig. 4

Oval shape. Size: 30 < 23 p.. On exospore there are thorn-like projections
fitted to exospore by a wider round base. They are strongly refractionable.
The whole spore is crossed by a fold covering the inconspicuous Y-mark.

Apiculatisporites f. sp.
Tab. V., Fig. 5—17

A-trilete spore of round shape. Size: 26—30 . Thin exine, of inconspicuous
structure. Exine is dotted with small seta-like projections fitted to the exine
by a wider round base. Their ends are pointed. According to that the species
could be referred to the genus Apiculatisporites. Still the Y-mark is different,
more-layered, wide, with a triangular area, of the average size of 3 u. Such
characteristics were not found in any species of the genus Apiculatisporites.
Perhaps it is a new species. Sporadical presence in the material examined.
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Duplicisporites Leschik 1955 ‘
Duplicisporites jansonius Jain 1968
Tab. V., Fig. 8—11

A trilete spore corresponding to the descriptions of D). Jansonius by R. Jain
(1968). Its Y-mark differs from that of D. granulatus R. Kriusel et G. Le-
schik (1955). The species examined is characterized by a wide Y-mark. Exine
is granulate, its outline resembling baculate structure. Very frequent in the
material examined. R. Jain (1968) found the spore in the Argentinian
Middle Triassic. This one resembles the spore presented by J. Jansonius
(1962), Tab. I1, Fig. 8. Different is thickness of the Y-mark.

Duplieisporites f. sp.
Tab. VI., Fig. 1—3

A trilete spore. Size: 25—30 . The walls of the triangle are straight,
slightly convex. Below the exine is a dark band-like element crossed in corners.
The Y-mark extends only to the dark lower fringe. Sculpture is intrapunctate:
inside the spore and around the fringe. It is very frequent in the material
examined.

cf. Duplicisporites Leschik 1955
Tab. VI., Fig. 4—5

A trilete spore. Aver. size: 33 u. A conspicuous fringe of triangular shape
is below the exine. The structure is not distinct enough owing to strong cor-
rosion. Consequently, we cannot say unambiguously whether it is the genus
Duplicisporites or Paraconcavisporites.

Granulatisporites Tbrahim 1933
Granulatisporites ef. parvus (Ibrahim) Potonié et Kremp 1955
Tab. VII., Fig. 1

Size: 25 yu. The shape and characteristics of the spore correspond to the
species (/. parvus as described by R.Potonié and (. Kremp (1955). The
size is different. The species examined is by 10 u smaller than the smallest
one by R. Potonié and G. Kremp (1955).

Cyclotriletes Madler 1955
Cyclotriletes f. sp.
Tab. VI., Fig. 8—9

The shape of the spore is round. Exine is two-layered. Over the whole exine
papillate elements are dispersed. The Y-mark extends to 3/5 of the spore body.
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Size: 75 p. It is resembling Cyclotriletes microgranifer K. Madler (1964).
The species examined differs by its size from other species described. The
species mentioned are mainly from the Lower or Middle Keuperian. Bota-
nical appurtenance: perhaps Osmundacea.

Partitisporites Krausel et Leschik 1955

Partitisporites novimundatus Kriausel et Leschik 1955
Tab. VI., Fig. 10—11

The spore consists of two parts of elliptical shape. Size: 35 x 30 p. Sculp-
ture is punctate and papillate. R. Krdusel and G. Leschik (1955) found
the spore abundant in Keuperian.

Murornati R. Pot. et Kr. 1954
Lycopodium sporites Thierg. 1938
Lycopodiumsporites ef. elavatoides Couper 1958
Tab. VI., Fig. 6,7

A trilete spore with very fine reticulate structure. The Y-mark is corroded
to a great extent, so it could not have been referred to this species with
certainty. Rare occurrence. R. A. Couper (1958) found a Jurassic spore.

MONOLETES Ibrahim 1933
AZONOMONOLETES Luber 1935

Punctatosporis ITbrahim 1933
Punectatosporites marattioides Singh 1964
Tab. III., Fig. 4—9

The shape of the spore is monolete. Size: 23—24 u. Exine is thin, two-
layered, brownish. The Y-mark is prolonged, open. Fine granulate sculpture.
Abundant occurrence. H. P. Singh (1964) presented a Permian spore.

Punectatosporites e¢f. velatus Kriusel et Leschik 1955
Tab. III., Fig. 10—12

The shape of the spore is round, in our specimen slightly affected by second-
ary compression. Sculpture is strongly punctate. By its size it differs from
the species described. The size of our specimen is 20 u. R. Kriausel and
G. Leschik (1955) presented a Keuperian spore.
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Punctatosporites adunetus Kriusel et Leschik 1955
Tab. IV., Fig. 1—3

A kidney-shaped form. Exospore is two-layered. Size: 35 p. Sculpture is
strongly granulate. In our specimen the spore is characterized by secondary
folds. The Y-mark has the form of a crevice extending from the margin of the
exine to the middle of the spore. Yellow-brown in colour. '

Granulatasporites Kriausel — Leschik 1955

Granulatasporites ef. ovaloides Krausel et Leschik 1955
Tab. V1., Fig. 12

Its description is identic with that of the species G'. ovaloides only its size is
different. The spore is dark, with numerous foldings. The aver. size of our
specimen is 45 x 35 . It is very frequent in the material examined.

ZONALES (Bennie et Kidston 1886) R. Pot. 1956
ZONOTRILETES Waltz 1935
Auriculati Potonié et Kremp 1954

Auwriculati Potonié et Kremp 1954
c¢f. Triquitrites f. sp.
Tab. VIL., Fig. 2—4

The shape of the spore is concave. Size: 50 p. The Y-mark extends to 5/5
of the spore body. In the corners of the spore, at the end of the Y-mark there
are auricules. The Y-mark is wavy. Sculpture is strongly granulate. Its shape
resembles the genus T'riquitrites (Wilson et COe 1940). Potonié et Kremp
(1954) present a Palaeozoic form. H. P. Singh, too, (1964) presented a Per-
mian spore from Iraq. Only it is not certain whether it is the genus mentioned.
According to the main morphological characteristics, the position of the
Y-mark, it could be referred to the genus Triquitrites, yet its size is different.
(The species described have the size of 30 w.).

Striatisporites Krausel et Leschik 1955
Striatisporites ef. strictus Kriausel et Leschik 1955
Tab. VII., Fig. 5

A spore of triangular shape. The central body is dark, trilete, rounded on
corners. Sculpture of the central part is granular. From the central part of
the body echinae pass into the peripheral part. They are densily aligned side
by side, forming a structure characteristic of the peripheral part. Its descrip-
tion resembles 8. strictus Krausel et Leschik (1955), its size being different.
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The aver. size of our specimen is 38—40 p. The ratio of the size of the central
part and that of the peripheral part, and the structure of exine are common
characteristics.

Simplicesporites Krausel et Leschik 1955

Simplicesporites hradensis n.f. sp.
Tab. VII., Fig. 6 —9

Holotypus: Simplicesporites hradensis n. sp. Tab. VII, Fig. 6—9
cross-table 3/47, 4/124, Bratislava, D. Stir’s Geological Institute
Locus typicus: Liptovsky Hridok — Lunz beds
Derivatio nominis: according to the locality of Liptovsky Hradok
Diagnosis: A trilete spore consisting of the
central part zonally divided from the peri-
pheral part. The central part is dark, oval.
Size: 20 x 12 p.
The whole spore in diameter: 30 p.. Exine is
smooth on the periphery.
Sculpture is intrapunctate and granulate also
in the central part.
From the central part of the spore dark hair-
like elements run to the peripheral part. The
Y-mark is distinct on the light peripheral
part and extends up to the exine. It differs
from Kriuselisporites G. Leschik 1955 by
sculpture of the central part and by conspi-
cuous zone which is missing in our specimen.
Its size and a comparatively distinet Y-mark
are different from those of the species des-
cribed by G. Leschik (1955).

Thomsonisporites Kriusel et Leschik 1955

Thomsonisporites punctus Kriusel et Leschik 1955
Tab. VIII., Fig. 1—3

The spore consists of two parts: the central part zonally divided from the
peripheral part, and the outer part. The central part is darker, brown, its size
being 30 x 30 p. Its shape is convex-triangular. The outer part is 15—20 p
wide. The whole spore has 60—63 p in diameter. The shape of the central part
and of the whole spore is triangular, with its corners rounded. The outer part
is light yellow, with numerous secondary foldings. Sporadical occurrence.

5.
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Botanical appurtenance is uncertain. R. Kriusel et G. Leschik (1955)
found the spore in Keuperian.

Ischiosporites Balme 1967

Ischiosporites f. sp.
Tab. VIII., Fig. 4—7

A trilete spore. The walls of the spore are slightly convex. Exine is thick,
zonally divided from the radial part of the spore. The outer part of the spore,
the so-called cingulum is 5 p wide, waved on the periphery. The Y-mark
extends to the cingulum and is slightly concave, accompanied by subsidiary
marks. Sculpture is foveolate — reticulate.

Discisporites Leschik 1955
Discisporites niger Leschik 1955
Tab. VII., Fig. 8—9

A darkbrown spore. Size: 35 . Its central part is zonally separated, as
dark as the peripheral part. The size of the central part of the spore body is
25 u. The structure of the body is intrapunctate. In the middle of the body is
a small Y-mark. It is rare in the material examined. R. Krédusel and G.
Leschik described such species from Keuperian.

Zonomonoletes Luber 1935
Aratrisporites (Leschik 1955) Klaus 1960
Aratrisporites scabratus Klaus 1960

Tab. X., Fig. 1, 2

The spore is monolete, of almost round shape, slightly secondary-deformed.
It consists of a central part of the body and of a peripheral part. Both parts
are separated by a lighter zone. There is no great difference in colour between
the central and peripheral parts. Its description corresponds to that by W.
Klaus (1960). Size: 65 x 50 p. Sporadical occurrence in the material exa-
mined.

Satwrnisporites Klaus 1960

Saturnisporites fischeri Klaus 1960
Tab. IX., Fig. 1, 2

An oval monolete spore. It consists of two parts: a central part — a darker
one, of the size of 40—50 y, and a very wide outer part. Its size between the
darker central part and the periphery is 15—20 p. The whole spore is of
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95 x 65 . size. Exine is smooth, intrabaculate inside the body, or punctate
in the central and peripheral parts. W. Klaus (1960) found the spore in the
‘arnian stage of the Alps (in the Halobian beds).

Saturnisporites f. sp.
Tab. XI., Fig. 1—3

A monolete spore of oval shape, consisting of two parts. The central body is
dark, coarse-granulate. The outer part is lighter, zonally separated from the
central part. Exine passes into echinate elements in its outer part. Across the
whole body a thick dark suture is running. Dimensions: the central part —
60 w, the whole spore — 80 . The spore differs only by its size from Saturni-
sporites fimbriatus W. Klaus (1960). Our specismen is almost by a half larger
than S. fimbriatus. 1t differs from the species S. fischeri Klaus (1960) by
a larger central part. Sporadical occurrence in the material examined.

POLLENITES R. Pot. 1931
PRAEPOLLENITES (Pant 1954) emend. Klaus 1960

Ovalipollis Krutsch 1955
Ovalipollis lunzensis Klaus 1960
Tab. X.,Fig. 3, 4

An elongated spore with two sacci fitted by a comparatively small base to
the oval elongated body of the bisaccate spore. Across the whole body a suture
is running. In our specimen it is connected with a secondary dark fold. The
structure of exine is finely granulate. Its description corresponds to that by
W. Klaus (1960), only our species is by 10 u smaller in width and length.
Our species is depicted from lateral view and compared with that described
by W. Klaus (1960) on Tab. 37, Fig. 67.

SACCITES Erdtman 1947
Disaecites Cookson 1947

Chordasporites Klaus 1960

Chordasporites singulichorda Klaus 1960
Tab. XII., Fig. 1—6

It is a bisaccate spore with round sacci. The size of the whole spore is 60—
70 .. The central body has punctate structure, the sacs — reticulate. Typical
is a wide folding on exine (chorda) running across the whole body of the spore.
It is very frequent in the material examined. W. Klaus (1960) found it in
the Alpine Carnian.
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Vesicaspora Schemel 1951

Vesicaspora obliqua Singh 1964
Tab. XIII., Fig. 1, 2

The size of the whole spore is 90 x 45 p. It is a bisaccate spore with round,

slightly elongated central body. By its description it corresponds to the species
V. obligua H. P. Singh (1964).

Triadispora Klaus 1964

Triadispora f. sp.
Tab. XIII., Fig. 3, 4

Our species is not quite well preserved. Central body is distinct. It is compa-
ratively large, with four small sacs corresponding to the depicted species of
Triadispora muelleri (Reihardt et Schmitz) H. Visscher (1968). Be-
cause of bad preservation it cannot be said with certaintly that it is the same
species. It is quite frequent in the material examined.

Triadispora ef. erassa Klaus 1964
Tab. XV., Fig. 6

A bisaccate spore with large, round-shaped body. Sacci are small, fitted to
the body by a wide base. In the middle of the spore body there is a small
Y-mark indicating the species 7'. crassa. Another common characteristics is
a dark, arcuate folding at the base of the sacci. Difference is in size: our
species is smaller. The size of the body is 45 . The width of the sacci is 10—
12 p. The whole spore has 45 x 50 p. in diameter. H. Visscher (1966) and
W. Klaus (1964) found it in Triassic.

Alisporites Daugherty 1941
Alisporites minutisaceus Clarke 1965
Tab. XIV., Fig. 1, 2

The spore body is round. Size: 28 u. Sculpture is fine-punctate. Sacci are
small, round, with grana coarser than on the central body. Its description
corresponds to that by R. F. A. Clark (1965) who found the spore in Keupe-
rian. O. Corn4 (1969) found the spore in the Carnian of the West Carpathians
mountains.

Taeniaesporites Krausel et Leschik 1955
Taeniaesporites kriuseli Leschik 1955
Tab. XIV., Fig. 3—6

A bisaccate spore. Between sacci there are sutures running across the
central body. They are 5—6 in number. Our specimen has rather dark central

70




part, so that the longitudinal sutures are inconspicuous. The size of the body
is 50 x 26 p. Occurrence is quite frequent in the material examined. R.
Kriusel and G. Leschik (1955) referred the species to the genus Gnetales.
(It is only probable botanical appurtenance).

Taeniaesporites e¢f. jankeri Visscher 1966
Tab. XIV., Fig. 7—8

The spore is corresponding to the description by H. Visscher (1966).
Taeniae are rather thick, 2—3 in number. The central body is large in com-
parison with sacci. Its size is different from that of the species T'. jankeri.
Our species is only 60 u in diameter. The species described by H. Visscher
(1966) has the size 110 x 95 p.. The structure of the body is distinct granulate.
The structure of sacci is fine-granulate. It is very frequent in the material
examined. H. Visscher (1966) found the species in Triassic.

Taeniaesporites f. sp.
Tab. XI., Fig. 4. 5

A bisaccate spore with small body and large sacci. Across the body longi-
tudinal narrow sutures are running to the sacci (4—5 in number). In the
central body of the spore there is a small Y-mark. Size: 70 x 30 u. Sacei:
30 » 40 p. Its size is different from that of the genus T'aeniaesporites. Our
species is smaller than the species described, its sacci being larger. It is quite
frequent in the material examined.

Lunzisporites n. g.

A bisaccate microspore. Its body is round, smaller than the round sacci.
From the lateral view a connecting channel between the sacci may be ob-
served on the central spore body. The channel is widened into a funnel-like
form at the connection of the sacci. This is different from the genus Paravesica-
sporites W. Klaus (1963) and from the genus Falcisporites G. Leschik
(1956) W. Klaus 1963.

Lunzisporites visseheri n. f. sp.
Tab. XV., Fig. 1, 2

Holotypus: Lunzisporites visscheri n.sp. Tab. XV, Fig. 1, 2. Nr. of the
cross-table 7/47, 7/105, D. Star’s Geological Institute; Brati-
slava

Locus typicus: Liptovsky Hridok, the Lunz beds

Stratum typicum: Carnian stage, Lunz beds
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Derivatio nominis: according to the Dutch palynologist H. Visscher
who dealt with Triassic bisaccate spores.

It is a bisaccate spore with two large, round sacci. The exines of the body
and of the sacci are equally thin. The spore is depicted from lateral view.
On the bottom of the body there is a narrow connecting channel, extending
to 1/3 of the spore body, widened into a funnel-like form at the connection
of the sacci. By this it differs from the spe-
cies of the genus Paravesicasporites W. Klaus
(1963) and Falcisporites G. Leschik (1956)
and W. Klaus (1963). The structure of the
body and of the sacci is almost the same, on-
ly the arrangement of nerves on the body is
finer. The size of the sacci is 40—45 p, of the
body — 35 x 35 p.

PLICATES (Naumova 1939) Potonié 1960
PLICATES (Naumova 1939) Potonié 1960
Monocolpates Iversen and Troels-Smith 1950

Ginkgocydophytus Samoilovitz 1953
Ginkgoeyeadophytus f. sp.
Tab. XV., Fig. 3

An oval pollen grain. Size: 55 x 32 u. Two folds of the exine run across
the whole body. The structure of exine is intrapunctate or netlike. It is very
frequent in the material examined. ‘

Ginkgoeyeadophytus nitidus (Balme) De Jersey 1962
Tab. XV., Fig. 4, 5,7, 8

The size of pollen grains: 40 . Shape oval, pointed on poles. Between poles
is a distinet sulcus. O. Cornd (1969) found it in the Triassic of the West
Carpathians mountains, in the locality Huty.

Ginkgoeycadophytus f. sp.
Tab. XVI., Fig. 1—3

An oval pollen grain, pointed on poles. Size: 42 . Structure is granulate_
Between poles there is a thick sulcus. The species is very frequent in the ma.
terial examined.




Cycadophytes (Woodehouse 1933) ex Wilson et Webster 1946
Cycadophytes ef. typicus (Maljavkina 1953) Stanley 1970
Tab. XVI., Fig. 4

The shape of pollen grain is elongated, oval, slightly pointed on poles.
A sulcus is running between the poles. Structure is distinctly punctate or
reticulate. A. Stanley and J. Popock (1970) found the species in the
Jurassic sediments in Canada.

Polyplicates Erdtman 1952
Gnetaceaepollenites (Thiergart 1938) Jansonius 1962
Gnetaceaepollenites steevesi Jansonius 1962
Tab. XVI., Fig. 5

An oval pollen grain with longitudinal sutures between poles. Exine is
punctate among sutures. J. Jansonius (1962) found the species in the
Lower Triassic of Western Canada.

Gnetaceaepollenites f. sp.
Tab. XVI., Fig. 6—8

An oval pollen grain pointed on poles. About 10 longitudinal sutures run
between the poles. Size: 45—48 . They are slightly compressed in diameter.
Structure of exine is punctate among ribs. The species is very frequent in the
material examined.

Gnetaceaepollenites f. sp.
Tab. XVI., Fig. 9, 10

An oval pollen grain; size: 55 p. Exine thin, smooth. Strong ribs extend
between poles. Ribs are less numerous than on the species of the genus
Gnetaceaepollenites according to J. Jansonius (1962).

ALETES Ibrahim 1933
AZONALES (Luber 1933) Potonié et Kremp 1954
Psilonapiti Erdtman 1947

Laricoidites Potonié, Thomson et Thrierg. 1950
Laricoidites f. sp.
Tab. XVIL., Fig. I

An inaperturate pollen grain. Size: to 80 u. Numerous foldings on the
whole body of the pollen grain. Sporadical occurrence in the material exa-
mined. O. Corn4 (1969) found it in the Carpathian Triassic (Huty).
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POROZES (Poroso Naumova 1937, 1939) emend. Potonié 1960
Monoporines (Monoporina Naumova 1939)

Megamonoporites Jain 1968

Megamonoporites f. sp.
Tab. XVIL, Fig. 2—4

A monoporate spore of nearly round shape. A confined spore is at the ‘
margin of the central part. Exine is fine-punctate or intrareticulate. It is |
quite frequent in the material examined. R. Jain (1968) found the species
of the genus Megamonoporites in Middle Triassic.

\
\

Palynological Evaluation and Correlation with Palynologieal
Data of European Triassic |

The sporomorph pattern of the Lunz beds in the locality studied is charac-
terized by abundant spores of Spermophyta with complete prevalence of the
genera Paraconcavisporites, Toroisporites, Duplicisporites, Laevigatisporites,
Leiotriletes, Osmundacites and Punctatosporites. Other groups occur sporadi-
cally. Among Pollenites most frequent are bisaccate types, especially Taenia-
sporites, and among Monocolpates Ginkgocycadophyta predominate.

These sporomorphs are most frequent in Middle Triassic. The best compar-
ative material is the sporomorph pattern of the Lunz beds in the Alpine
geosyncline according to W. Klaus (1960), and the sporomorph pattern of
the Carpathian Triassic according to O. Cornd (1969). The data of the Lunz
beds indicate a kind of relationship to the Alpine Lunz beds, especially by the
appearance of the species Paraconcavisporites lunzensis W. Klaus,[(1960),
Duplici sporites sp. Retusotriletes mesozoicus Klaus, (1960), Conosmundaspo-
rites othamari Klaus (1960), Saturnisporiles fimbriatus Klaus (1960), Satur-
nisporites fischeri Klaus (1960), Ovalipollis lunzensis Klaus (1960), Chordas-
porites singulichorda Klaus (1960).

Conspicuous is resemblance between the plant pattern of the Lunz beds
in Liptovsky Hrddok and that of the Triassic from the locality Huty (O.
Corné 1969); particularly in the occurrence of Spermophyta: Paraconcavi-
sporites, Toroisporites and Duplicisporites. Different is less frequent occurrence
of Conifera in the locality of Liptovsky Hradok. In the locality studied, the
g>nus Ovalipollis is also poor when compared with both the Triassic localities.
Hystrichosphaeridae are completely missing, while on the locality Huty they
are very frequent.

Generally, we may state that the pollen analysis shows common basical
features of the flora in the Alpine Lunz beds (W. Klaus 1960) and in the
Carpathains, and that slight differences are due to different local conditions.
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The absence of Hystrichosphaeridae in the material examined may idicate
shallowness of the sea. Predominating Spermophyta in the region studied may
indicate humid tropical climate and nearness of the coast.

Such are also differences between our locality and the locality of Huty
(0. Cornd 1969) with Conifera and Hysrtichosphaeridae predominating in the
pollen pattern.

P. Snopkovi (1969) found a sporomorph association in the Lunz beds of
the substratum in the Vienna basin Neogene. The association is related to
that found near Liptovsky Hradok. The association from the locality of Lip-
tovsky Hriadok comprises more species than the one from the Lunz beds of
the Vienna basin.

The comparison of our Triassic pollen diagrams with the data concerning
the rest of Europe (W. Klaus 1960, R. Kriusel and G. Leschik 1955,
K. Miadler 1964, R. Potonié 1956, H. Visscher 1966, M. Pautsch
1958, R. Potonié and G. Kremp 1955, R. A. Couper 1958, R. F.
Clark 1965) show the common features affected by local climatic conditions
and different distance from the sea. Flora of our country is closely related to
the Carnian spore-pollen patterns of the Alpine-Carpathian geosyncline.

Do tlac¢e odporuéila P. Snopkovd
Prelozila E. Jassingerova
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PALYNOLOGICKE A STRATIGRAFICKE ZHODNOTENIE LUPKOVSKYCH
VRSTIEV A ICH PALEOGEOGRAFICKA INTERPRETACIA

(1 obr. v texte, 13 tab. na kriede, anglické resumd)

Abstract. The authors present the results of palynological study of the
Lupkov beds (Turonian — Lower Senonian) in the Dukla unit (Eastern Slovakia).

Findings of resedimented Permian and Lower-Triassic sporomorphs in the
beds, and the results of petrographical and palacocurrent investigations have
been exploited for palacogzographical interpretation. Presented are photogra-
phical documentation and a brief systematic classification of spores and pollen
grains.

Uvod

Stadium spor a pelovych zfn lupkovskych vrstiev dukelskej jednotky malo
prispief jednak k spresneniu ich vekového zaradenia, ktoré bolo na zaklade
planktonickych foraminifér (Rotalipora sp., Globotruncana linneiana linneiona
d’Orb., Globotruncana linneiana marginata (Reuss) G. cff. saratogensis
(Applin) a inocerdimov stanovené za turén-senénske. J. Nemdok (1960),
B. Lesko, O. Samuel (1968), jednak za téelom aspon priblizného stano-
venia paleoekolégie potrebnej pre uzdvery paleogeografie. Opierame sa hlavne
o vzorky z dvoch lokalit — j. od Niznej Jablonky a profil Zbojského potoka
j. od obce Zboj — kde sme ziskali najbohatsi palynologicky material.

Kedze na tizemi Slovenska sedimenty vrchnej kriedy po palynologickej
stranke eite neboli §tudované, v praci predkladdme fotografickii dokumentd-
ciu s kratkym systematickym zaradenim a opisom spér a pelovych zfn.

Litologicka charakteristika lupkovskych vrstiev

Lupkovské vrstvy st stratigraficky najstarsim ¢lenom dukelske] jednotky
na vychod. Slovensku. V spodnej ¢asti profilu vrstiev prevlddaji flovee. Sme-
rom do nadloZia pribida pieskoveov a vzrastd i hribka lavic. Pre lupkovské
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vrstvy st typické Cierne, tmavosivé, tvrdé vipnité flovee. Sporadicky vystu-
puji sivé sliefiovee s fukoidami. Klastickt zlozku stvrstvia tvoria siltovee,
jemnozrnné a strednozrnné vapnité pieskovce, menej kremité pieskovce. Ty-
pickym znakom lavic pieskovcov je konvoltitna lamindcia.

Vysledky podrobného petrografického itudia lupkovskych vrstiev podiva
T. Durkovi& (1965), ktory z klastickych hornin uvéidza o. i. hojné alomky
krygtalickych hornin a vysoky -obsah grandtu. D4 sa preto usudzovaf, zZe
zdrojové zéna, ktord doddvala klasticky materidl pieskovcoy lupkovskych
vrstiev, bola tvorend metamorfovanymi horninami. Tento predpoklad po-
tvrdzuji aj hodnoty elonga¢ného koeficientu kremennych zfn, ktoré sa kon-
centruji v rozmedzi 1,7—1,9 a podla J. Bookmana (1952) svedéia o meta-
morfovanom pdvode kremeia.

Podobny litologicky vyvoj i stratigrafickti poziciu maju lupkovské vrstvy
v polskej ¢asti dukelskej jednotky (L. Koszarski et al. 1961).

Vyskumy v Ukrajinskych Karpatoch (J. O. Kulé¢ickij 1965, V. Danys
1967) potvrdzujd, Ze lupkovské vrstvy, stratigraficky a litologicky zodpove-
daji spodnym bereznianskym vrstvam O. S. Vialova (1960).
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Smery transportu v lupkovskych vrstvach dukzlskej jednotky
Palacocurrents in the Lupkov beds (Dukla unit).

Prehladny paleopridovy vyskum dukelskej jednotky (T. Korab et al.
1962) i dalsie podrobnejie vyskumy na nafom tizemi ukézali hlavny priadovy
systém lupkovskych vrstiev SV (V) na JZ (Z) obr. 1. Podobné pridové systé-
my boli zistené v polskej i ukrajinskej ¢asti dukelskej jednotky (L. c.). Z vy-
sledkov tohto vyskumu vyplyva, Ze hlavnd zdrojovd oblast lupkovskych
vrstiev leZala na SV (V) od sedimentaéného priestoru dukelskej jednotky
a 08 bazénu v obdobi turén — spodny senén bola uklonend k JZ a7 Z.
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Palynologicki charakteristika lupkovskyeh vrstiev
Metodika spracovania skimanyeh vrstiey

Vzorky k palynologickému spracovaniu sme odoberali prevazne z ¢iernych, tmavo-
sivych az sivomodrych ilovecov a sliefioveov.

Na macerdciu tudovanych vzoriek sme pouzili kyselinu soInt (HCI), aby sme z hor-
niny vylGéili vépnik a na rozruSenie inych anorganickych litok (hlavne silikdtov) zase
kyselinu fluorovodikovii (40 %,) za tepla. Na oddelenie anorganickej substancie od orga-
nickej pri flySovych sedimentoch sa ndm najlepgie osvedéila fazkd kvapalina KJ + CdJ,
o specifickej véhe 2,2—2,3. Pri silne znecistenych vzorkdch sme po oddeleni tazkou
kvapalinou pouzili aj acetolyzu podla B. Zolyomiho (1952).

Preparédty sme zalievali do glycerinovej Zelatiny a raméekovali kanadskym balzamom.
S ulozené v palynologickom laboratérin GUDX.

Najbohatsie na sporomorfy boli vzorky z profilu j. od NiZnej Jablonky
a z profilu Zbojsky potok, ktoré sme mohli vyhodnotif aj kvantitativne. Vo
vzorkich z lokality Péoline sporomorfy sa vyskytli len ojedinele. Hoci ide
o flysové sedimenty, sporomorfy boli pomerne dobre zachované.

Charakteristickou ¢rtou pelového spektra vzoriek z oboch lokalit je pre-
vaha pelovych zfn krytosemennych rastlin. St to predovietkym zrna zo skupi-
ny Normapolles (H. Pflug, 1953), z ktorej niektoré rody a druhy najnovsie
spracovali F. Géezan, J. Groot, W. Krutzsch — B. Pacltova (1967).
V skiimanych vrstvich sa vyskytuji predovetkym pelové zrna rodov Oculo-
pollis Pflug, Semioculopollis Géezin, W. Kr. et Paclt., Pseudooculo-
pollis Géezdn, W. Kr. et Paclt., Trudopollis Pflug, Nudopollis Pflug,
Sporopollis Pflug, Plicapollis Pflug a pod. Stratigrafické rozsirenie uvede-
nych rodov podla F. Géczand, J. J. Groota, W. Krutzscha a B.
Pacltovej (1967) je takéto: rod Oculopollis — koniak — santén — paleocén,
Semioculopollis — koniak — maastricht, Pseudooculopollis — stredny turén —
maastricht, Trudopollis — turén — spodny eocén(?), Nudopollis — maastricht
— stredny eocén(?), Sporopollis — cenoman — kampén, Plicapollis — turén
— koniak — santén — maastricht — pliocén(?).

Pomerne vela pelovych zfn uvedenych rodov bolo dobre zachovanych,
takZe sme u nich uréili aj druhy (pozri tab. 1); hojne sa vyskytuji vo vzor-
kéch z lokality N. Jablonka.

Okrem pelovych zfn zo skupiny Normapolles pomerne hojne (hlavne vo
vzorkéch z lokality j. od N. Jablonky) sa vyskytuja pelové zrnd rodu 7'ricol-
poropollenites, ktoré pre dost znaént koréziu bolo tazko uréif. Prevlidda druh
Tricolporopollenites cingulum R. Pot. so Sirokym stratigrafickym rozpitim.
Dalsou bohatou skupinou pelovych zfn st malé trojuholnikové pelové zrné
rodov T'riatriopollenites, Momipites a pod. Prevlidaja druhy Triatriopollenites
microcoryphaeus a. Momipites cf. punctatus.
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Spér vytrusnych rastlin, ako aj pelovych zin ihliénatych rastlin sa na stu-
dovanych lokalitich vyskytuje percentuilne menej. Z papradorastov st to
hlavne spéry tropickych &eladi a rodov Gleicheniaceae, Schizeaceae (Aneimia,
Lygodium) a Lycopodiaceae. Ihli¢naté rastliny st zastiipené pelovymi zrnami
tropického rodu Podocarpus a rodu Pinus. Vo vzorkich na lokalite Zbojsky
potok sa vyskytuji aj inaperturitne pelové zrnd elade T'axodiaceae-Cupres-
saceae.

Popri sporomorfich, ktoré charakterizuji vrchnokriedové sedimenty, vo
vzorkich z lupkovskych vrstiev sme nasli aj sporomorfy preplavené zo star-
§ich sedimentov. Pokial sme ich mohli ur¢if, zodpovedaji pelovym zrnim,
ktoré sa vyskytuji v mladfom paleozoiku a starSom mezozoiku. (Illinites cf.
unicus Kosanke 1950, Pityosporites cf. schaubergeri R. Pot. et W. Klaus
1954, Alisporites ovatus (Balme et Henn) Jansonius 1962, Platysaccus
cf. papilionis R. Pot. et W. Klaus 1954. Taeniesporites a pod.

tabulka 1

Priemerny percentuilny vyskyt spér a pelovych zfn v lupkovskyeh vrstvach

7 7 I;akalita
Spory a pelové zrna | Zbojsky
! potok

J od
N. Jablonky

Pteridophyta

Laevigatosporites haardti (R. Pot. et Ven. 1934)
Th. et Pf. 1953
Gleicheniidites senonicus Ross 1949
Gleicheniidites cf. carinatus (Bolchovitina)
Bolchovitina 1966 ‘
Cyathidites fsp. [
Cyathidites Couper 1953 ’ 0
1
\
\
|

|
l
r

-

T
ol

Leiotriletes fsp.
cf. Leiotriletes
Toripunctisporites cf. granuloides W. Kr. 1959
Baculatisporites Th. et Pf. 1953
Corrugatisporites cf. torratus Weyl et Grief. 1953
Corrugatisporites Weyl. et Grief. 1953
Ischyosporites fsp. ‘
Cicatricosisporites hughesii Dettmann 1963 ‘ —
Cicatricosisporites fsp. \
Clicatricosisporites cf. dorogensis Potonié et Gelletich |

1933
Appendicisporites fsp. |
Lycopodiumsporites cf. clavatoides Couper 1958 ‘
Lycopodiumsporites fsp.
Calamospora cf. mesozoica Couper 1958

|+l +1

|4+ o elel

Gymnospermae

|
Inaperturopollenites dubius (R. Pot et Th. 1934)
Th. et Pf. 1953 0
Cycadopites f. sp. +
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[mkurlita. |
Spory a pelové zrnd Zbojsky | ol
|

__potok N. Jablonky

|

Pityosporites microalatus (R. Pot. 1934) Th. et Pf., ’
1953 0 {

Pityosporites cf. cedroides Th. et Pf. 1953

Podocarpus sp. ]

Pityosporites cf. schaubergeri R. Pot. et W. Klaus 1954 J
— preplavené pel. zrno z permu ‘ ‘

Pityosporites fsp. — preplavené ‘

| Platyssacus cf. papilionis R. Pot. et W. Klaus 1954

l — preplavené perm-trias ‘

\ Alisporites cf. ovatus (Balme et Henn) Jansonius [

|

[

|

|

!
|
|
\
|
|

!

+ 4+ ++ I+

1962 — preplavené perm-trias
cf. Taeniaesporites — preplavené [

++

Angiospermae ‘ ‘

cf. Sporopollis

Sporopollis cf. peneserta H. Pflug 1953 \
| Oculopollis aff. baculotrudens (Pflug) Zakl. 1963
| Oculopollis fsp.
| Pseudooculopollis principallis Weyl. et Krg. (W. Kr, |

1967)
cf. Pseudooculopollis
Semioculopollis cf. minutus W. Kr. et B. Paclt. 1967 |
Trudopollis parvotrudens H. Pflug 1953 I {
| Trudopollis cf. pertrudens (Pf. 1953) 4 |
| Nudopollis terminalis (Th. et Pf. 1953) Pf. 1953
Plicapollis cf. conserta Pf. 1953 0
Duplopollis cf. myrtoides W. Kr. 1959 | —
Tenerina cf. tenera W, Kr. 1959 ‘

e+
=T o s e~ IR~

1

,iA

| Plicatopollis fsp. \ - —
Triatriopollenites aff. roboratus H. Pflug 1953 | + |
Triatriopollenites coryphaeus (R. Pot.) Th, et Pf. 1953 | 0 ‘ 0
Triatriopollenites microcoryphaeus (R. Pot.) Sontag [

1966 0 i 0 ‘
Triatriopollenites fsp. A [ ! - ;
Momipites cf. punctatus (R. Pot. 1931) E. Nagy 1969 + ‘ + |
Labrapollis cf. labraferus (R. Pot. 1931) W. Kr. 1968 \ — |
Interoporopollenites proporus Weyl. et Krg. 1953 ‘ - ‘
Tricolporopollenites fsp. ‘ - -

‘ Tricolporopollenites cingulum (R. Pot. 1931) Th. et } [

| Pf. 1953 v 48 Ot i

. Tricolpopollenites fsp. [ 0 0 }
Tricolpites lilleiz Couper 1953 | — ‘
cf. Tetracolporopollenites ‘ — ‘
Iné organické zvyiky i
Deflandreaceae

I
+

Hystrichosphaeraceae |

Vyskyt: — zriedkavy (0—1 9,); + mierny (1—5 9%,); 0 pravidelny (5—109%); = hojny
(nad 10 %)
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Stratigraficka korelacia

Kedze vrchnokriedové sedimenty v Zapadnych Karpatoch neboli este paly-
nologicky spracované, zistené spolo¢enstvo sporomorf z lupkovskych vrstiev
dukelskej jednotky sme mohli korelovat s identickymi pelovymi spektrami
susednych oblasti (hlavne Nemecka, Ciech a Madarska), kde st vrchnokrie-
dové sedimenty uz podrobne rozpracované (B. Pacltovd 1961 — spodny
senén, H. Weyland a W. Krieg 1953 — stredny senén, H. Pflug 1953,
W. Krutzsch 1956, 57, 1960, 1963, 1966, tur6n — sen6én. E. Zaklinskaja
1963, — vrchnd krieda — paleocén, F. Géezan 1961, 1964 kampén —
maastricht, L. A. Portnjagina a V. M. Séerba 1964, F. Géeczén,
J. J. Groot, W. Krutzsch, B. Pacltovd 1967, H. Badoux a M.
Weidmann 1963 — turén — senén v Alpéach).

B. Pacltova (1961) opisuje sporomorfy zo sladkovodnych sedimentov
zlivsko-gmiindskej série juznych Ciech. Na zdklade ziskanych vysledkov zara-
duje tito sériu do vrchnej kriedy, blizsie k spodnému senénu. Autorka uvidza
hojny vyskyt pelovych zfn zo skupiny Normapolles a maly vyskyt pelovych
zin konifér. Relativne podobné pomery sme zistili v pelovom diagrame z lup-
kovskych vrstiev. Rozdiely, ktoré vyplyvajt z charakteru sedimentov, spoéi-
vaji v bohatSom druhovom zasttipeni sporomorf a v ich lepSom zachovani
v sedimentoch zlivsko-gmiindskej série nez v lupkovskych vrstvich.

Porovnanim nagich vysledkov s vysledkami H. Weylanda a W. Kriega
(1953) z Aachenu — stredny senén a H. Pfluga (1953) zistujeme rozdiely
hlavne vo velkom vyskyte zfn zo skupiny Normapolles. H. Pflug (1953)
uvadza zo skupiny Normapolles trinist umelych rodov, z ktorych v lupkov-
skych vrstvich sa vyskytlo len 7 s malym druhovym zastipenim.

H. Weyland — G. Greifeld (1953) udvéizaju sporomorfy zo spodného
sen6nu Quedlinburgu. Pelové zrnd zo skupiny Normapolles zaraduja do 3 ro-
dov — Oculopollis, Sporopollis a Trudopollis. Popri nich uvéddzaji aj trikol-
patne a trikolporitne pelové zrna. Na rozdiel od sporomorfného spolocenstva
z lupkovskych vrstiev je tu bohatdie zastiipenie spér papradorastov.

W. Krutzsch (1957, 1962, 1963, 1965, 1966) skiimal morské sedimenty
vrchnej kriedy Nemecka. Zdéraznil velky vyznam pelovych zfn Normapolles
pre stratigrafické clenenie vrchnej kriedy. V praci z roku 1957 uvadza strati-
grafickd tabulku rozsirenia sporomorf v stredoeurépskom terciéri, pricom po-
ukazuje na hojny vyskyt pelovych zfn Normapolles v dan-paleocénnych sedi-
mentoch Nemecka. (Hlavne Trudopollis a Thiergarti-gruppe). V dalej préci
z roku 1966, autor uvidza stratigrafické ¢lenenie vrchnej kriedy sev. strednej
Eurépy na zdklade spér a pelovych zfn, hlavne v8ak na zdklade pelovych zfn
zo skupiny Normapolles. Vo vrchnej kriede vyélenuje asi 14—15 sporostrati-
grafickych obrazov a 4 aZ 5 hlavnych fiz vo vyvoji mikroflory:
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1. alb (cenoman) (perucky obraz);

2. turén (viac obrazov);

3. strednd — vrchna krieda (koniak — santén, spodny kampén);
4. maastricht;

5. prechod k starsim tretohoram.

Z porovnédvania ziskanych sporomorfnych spolo¢enstiev §tudovanych vrstiev
vyplyva, Ze ich nemézeme celkom presne zaradif k jednej z 5-tich hlavnych
faz vo vyvoji mikrofléry vrchnej kriedy.

F. Géczdn 1961, 1964 uvadza clenenie vrchnej kriedy Madarska (Bakon-
ské pohorie, santén — kampdn — maastricht). Na zdklade podrobnych paly-
nologickych §tadii vycleniuje zény A—H. Pri porovnani naSich vysledkov
s jeho vidime, Ze nase sa zhoduji so zénou A—B (santén), lenze st ovela
chudobnejsie.

E. D. Zaklinskaja (1963) v prici o krytosemennych rastlindch vrchnej
kriedy a paleocénu sa zaoberd pelovymi zrnami zo skupiny Normapolles.
Vrchnt kriedu (turén — senén) Zdpadnej Sibiri a Kazachstanu autorka cha-
rakterizuje rozvojom krytosemennych rastlin s prevlidanim pelovych zfn zo
skupiny Normapolles, ale v pelovych spektriach uz uvidza pelové zrna rodu
Pterocarya, Platycarya, ktoré sa v nasich spektrach objavuji az v paleogéne.

L. A. Portnjagina — V. M. S8¢erba (1964), a L. A. Portnjagina
(1966) uvadzaji pelové spektrum z vrchnej kriedy skibovej jednotky Vychod-
nych Karpat. V stryjskych vrstvach, ktoré na ziklade mikrofauny zodpove-
daja danu(?), autori nasli podobné rody zo skupiny Normapolles, ako sme
zistili my v lupkovskych vrstvdch, ale uvidzaja aj rody Quercus, Carya,
Myrica, ktoré sa v naSom spektre nevyskytuji. K podobnym ziverom do-
chadzame pri koreldcii pelovych spektier z utesovej z6ny (kampin — maast-
richt) a Ciernohorskej zény. Z porovnania vyplyva, Ze pelové spektrum z lup-
kovskych vrstiev sa javi stariie ako z vyiSie uvedenych zén Vychodnych
Karpét. ;

H. Badoux a M. Weidmann (1963) studuji palynologicky helmintoidny
flys (vrchnd krieda) v Alpdch. Na zdklade koreldcie prichddzaji k zaveru, Ze
sporomorfné spolo¢enstvo vo flysi je ovela chudobnejsie na druhy ako v nor-
mélnych sedimentoch, Ze pelové zrnd a spéry si znaéne korodované, maji
tensie exiny a st menej skulpturované. Uvadzaja tiez hojny vyskyt mikro-
plankténu zo skupiny Dinoflagellata. K podobnym zdverom prichddzame aj
my pri stadiu flySovych sedimentov.

Na zdklade koreldcie s hore uvedenymi pracami zistujeme, Ze pelové spek-
trum z lupkovskych vrstiev (vyskytom pelovych zfn zo skupiny Normapolles
—Oculopollis, Semioculopollis, Trudopollis, Nudopollis, Plicapollis a pod.)
patri k senénu.




Paleoekologické zhodnotenie

O ekologickych podmienkach rastlin zistenych na ziklade pelovych zfn
a spér mézeme povedaf pomerne mélo, lebo nevieme zistif pre kazdd spéru
alebo pel povodnt materskii rastlinu. Uchylujeme sa len k umelym morfolo-
gickym ndzvom, ktoré ndm o ekolégii nemézu vela povedat. Berieme preto
do tvahy len tie sporomorfy, u ktorych poznidme aspon priblizne botanicki
prislugnost k rodu alebo celadi.

Tak vlhkost klimy v lupkovskych vrstvich uréuji tropické ¢elade paprado-
rastov ako Cyatheaceae, Gleicheniaceae, Schizeaceae a z krytosemennych rast-
lin rod Alnus. Menej ¢elad Polypodiaceae, Taxodiaceae a Myricaceae. O vyskyte
modiarnych porastov poéas sedimentdcie studovanych vrstiev nemézeme ho-
vorif, lebo ¢elad Taxodiaceae je zastipend malo. Predpokladdme, Ze v blizkosti
brehov réastli vlhkomilné rastliny hore uvedenych Geladi, dalej od brehov po-
rasty prevazne ihliénatych rastlin. Na charakter klimy poukazuji zase pelové
zrné rastlin, ktoré dnes rastii prevazne v trépoch. St to: rod Podocarpus,
telad Schizeaceae, Gleicheniaceae a rastliny z umelej skupiny Normapolles, do
ktorej patria pelové zrné tropickych rastlin (E. D. Zaklinskaja 1963)
pravdepodobne celade Myriaceae, Olacaceae. Dnes tieto rastliny st rozsirené
v trépoch Ameriky, Austrilie, Afriky. Viésina rastlin skupiny Normapolles je
uz vyhynut4. Rastliny rastice v subtropickom — miernom pésme st percen-
tudlne zasttipené menej. Teda klimu poéas sedimentédcie lupkovskych vrstiev
uréuji tropické celade a rody.

Zaver

Palynologickym stidiom lupkovskych vrstiev sme zistili:

a) Sporomorfné spolofenstvo s prevahou pelovych zfn krytosemennych
rastlin, hlavne zo skupiny Normapolles. Spolo¢enstvo poukazuje na senénsky
vek skiimanych vrstiev.

b) Vyskyt pelovych zfn tropickych rastlin (elad Gleicheniaceae, Schizea-
ceae, Cyatheaceae, Myricaceae, Podocarpus, niektoré druhy zo skupiny Norma-
polles) poukazuje na klimu vlhkd, tropicki.

¢) Men#i percentudlny vyskyt pelovych zfn konifér so vzdu$nymi vakmi
svedéi o malo élenitom pobrezi sedimentacnej oblasti.

d) Preplavené permské, resp. triasové sporomorfy (az nad 10 9%, na lokalite
Zbojsky potok) dopliiuji vysledky petrografického a paleoprdového vyskumu
a svedéia o tom, Ze kordiliera dod4dvajiica klasticky material do lupkovskych
vrstiev lezala na SV (V) od sedimentaéného priestoru dukelskej jednotky.
Na zéklade petrografickych vyskumov predpokladdme na tejto kordiliere vy-
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skyt metamorfovanych hornin. Preplavené sporomorfy svedé¢ia o tom, ze ¢asf
hornin zdrojovej zony musela byf permského resp. spodnotriasového veku.

e) V systematickej Casti sme opisali a systematicky zaradili spéry a pelové
zrnd, ktoré sa vyskytli v lupkovskych vrstvich a ktoré boli dobre zachované.

SYSTEMATICKA CAST

V systematickej ¢asti bolo naSou snahou opisat a systematicky zaradif
spory, pelové zrnd a mikroplanktén, ktoré sme nasli v lupkovskych vrstvach
a ktoré boli dobre zachované. Spéry prevazne opisujeme podla W. Krutz-
scha 1959, 1962—63) a pelové zrnd Normapolles podla E. D. Zaklinskej
(1963) a F. G6czana —J. J. Groota — W. Krutzscha — B. Paclto-
vej (1966). Pri opisovani ostatnych pelovych zfn pridrziavame sa systému
P. Thomsona — H. Pfluga (1963) s prihliadnutim na emendované formy
inymi autormi (W. Krutzsch 1962, W. Krutzsch v tla¢i, E. Nagy
1969 a pod.).

Opisujeme a zobrazujeme aj niektoré druhy zo skupiny Dinoflagellata, ktoré
sa v skiimanych vrstvach, hlavne na lokalite Zbojsky potok, vyskytuja hojne
(nad 10 9%).

DEFLANDREACEAE Eisenack 1954
Deflandrea Eisenack 1938

Deflandrea ¢f. bakeri Deflandre et Cookson 1955
tab. XXVIII, obr. 1, 2

Pozndmka: N4§ exempldr na obr. 2 sa morfologickymi znakmi zhoduje s druhom,
ktory opisuje Deflandre et Cooks on (1955) z paleocénu — spodného eocénu Austrdlie.

(Tab. 4, obr. 1, 2). Lisi sa len tmavym pruhom, ktory sa tiahne od jedného vrcholu
tela schranky k druhému; azda sekunddrny jav. Exempldr na obr. 1 je vicési a apikdlny
vrchol mé skorodovany.

Vyskyt: hojny; lokalita Zbojsky potok

Deflandrea c¢f. cooksonae Alberti 1959
tab. XXIX, obr. 1

Velkost panciera je 100 p, $irka 54 . Pancier je splosteny, pozdlZzne pre-
tiahnuty. Epitéka vytvara apikdlny roh, ktory je u nésho druhu ulomeny.
Na rozdiel od druhu, ktory opisuje Alberti 1959 (tab. 9, obr. 1—6) je vyvi-
nutd pozdizna brazda. Antapikilny roh je jeden. Povrch celej schranky je
granuldtny.

Vyskyt: pravidelny; lokalita: Zbojsky potok




Deflandrea spectabilis Alberti 1959
tab. XXTIX, obr. 2

Dizka schranky je 82 p, Sirka 62 p. Schrénka je pozdline pretiahnutd, pc-
dobne ako u druhu Deflandrea cooksonae. M4 1 kritky apikdlny vrchol a 2
antapikdlne vrcholy. Prie¢na brizda je silne vyvinut4.

Vyskyt: mierny; lokalita: j. od Niznej Jablonky

Deflandrea c¢f. diebeli Alberti 1959
tab. XXX, obr. 2

Pancier je pozdlzno-pretiahnuty. Epitéka vybieha do dlhého rohovitého vy-
bezku, ktory je u nidsho exempliru ulomeny. Dva antapikilne rohy maji na
povrchu jemné pozdizne pasy, ktoré sa tiahnu aj na ovilne telo.

Vyskyt: ojedinely; lokalita: Zbojsky potok

Rottnestia Cookson et Eisenack 1962

Rottnestia cf. borussica (Eisenack) Cookson et Hughes 1964
tab. XXX, obr. 3

Pozndmka: Podobny druh opisuji J. C. Cookson a N. F. Hughes (1964)
z Cambridge Green Sand (vrchny gault) a N. Baltes (1967) z Moesic platformy Ru-
munska.

Vyskyt: ojedinely; lokalita: Zbojsky potok

HYSTRICHOSPHAERACEAE (Wetzel 1933) Evitt 1963
Tenua Eisenack 1958
Tenua hystricella Eisenack 1958
tab. XXVTII, obr. 10

Vyskyt: ojedinely; lokalita: Zbojsky potok,

HYSTRICHOSPHAERIDIACEAE Evitt 1963
Hystrichosphaeridium Cookson et Eisenack 1961
Hystrichosphaeridium ancoriferum Cookson et Eisenack 1961
tab. XXX, obr. 1

Vyskyt: mierny; lokalita: Zbojsky potok

FUNGI

V studovanych preparitoch sme nasli ojedinele rézne tvary (kruhovité, vre-
tenovité, pospajané), ktoré patria azda réznym druhom hab (tab. XVIII,
obr. 1—3).
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SPORITES H. Potonie 1893

TRILETES (Reinsch 1881) Imbrahim 1933
Calamospora Chopf — Wilson — Bentall 1944
Calamospora cf. mesozoica Couper 1958
tab. XIX, obr. 1

Velkost spéry je 59—64 p. Spora je v ekvatoridlnom pohlade okriihleho
tvaru s mnozstvom sekunddrnych zédhybov. Jazva Y je mald, dobre vidi-
telna.

Pozndmka: Spéry, ktoré sa vyskytuji v skiimanych vrstvach, sa zhoduju diagnos-
tickymi znakmi s druhom Calamospora mesozoica Couper 1958, iba ze st viicsie.

Vyskyt: zriedkavy; lokalita: j. od NiZne] Jablonky

Cyathidites Couper 1953 (cf. Cyatheaceae),

Cyathidites f. sp.
tab. XVIII, obr. 7

Velkost 30 —32 w. Spéra je trojuholnikového tvaru so zaokrihlenymi rohmi.
Jazva Y siaha az do 2/3 tela spéry.
Vyskyt: zriedkavy vo vzorkdch lokality j. od Niznej Jablonky, pravidelny
na lokalite Zbojsky potok.

Gleicheniidites (Ross 1949) Delcourt et Sprumont 1955 (Gleicheniaceae)

Gleicheniidites ef. earinatus (Bolchovitina) Bolchovitina 1966
tab. XIX, obr, 2

Velkost 60 p. Steny spéry st slabo konkdvne. Jazva Y siaha aZ k okrajom
stien spéry. Je dobre viditeIna. Okraje st slabo vInovité.

Poznémka: Podobny typ spéry, ale mensi uvddza O. Cornd (1968) z apt-albu
bradlového pasma (lokalita Stupné).

Vyskyt: mierny v skimanych vrstvach

Gleicheniidites senonicus Ross 1949
tab. XVIII, obr. 8—10

Vyskyt: pravidelny; lokalita: j. od NiZnej Jablonky

Gleicheniidites c¢f. senonicus Ross 1949
tab. XVIII, obr. 11

Poznédmka: Spéra sa zhoduje morfologickymi znakmi s druhom (leicheniidites
senomicus Ross 1949 na tab. 3, obr. 1, 2.

Vyskyt: pravidelny na skimanych lokalitdch
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Y

Leiotriletes (Naumova 1937) R. Pot. et Krp. 1954 (Schizeaceae?)
Leiotriletes f. sp.
tab. XVIII, obr. 4, 5

Velkost prvej spéry je 48 x 31 u, druhej 41 x 45 w. Tvar spér je trilétny
8o zaokrihlenymi rohmi. Jazva Y siaha u spéry na obr. 4 do 3/4 tela. Na kon-
coch je rozvetvend. Spéra je ¢iastoéne skorodovani. Druh4 spora (obr. 5) je
viac stlacend a tvarom pripomina rod T'riplanosporites.

Vyskyt: pravidelny; lokalita: j. od Niznej Jablonky

ef. Leiotriletes
tab. XVIII, obr. 6

Velkost 40 u. Spéra méd v désledku stladenia vntitri tela vela zdhybov, takze
nie je dobre viditelnd ani jazva Y.
Vyskyt: mierny; lokalita: j. od Niznej Jablonky

Toripunctisporis W. Krutzsch 1959a
Toripunetisporis ef. granuloides W. Krutzsch 1959
tab. XIX, obr. 4, 5
Velkost 35—40 p.

Pozndmka: Spéry zobrazené na tabulkdch sa opisom zhoduji so spérami, ktoré
uvddza W. Krutzsch (1959a) na tab. 9, obr. 59—62 s tym rozdielom, zZe nafe formy
sl 0 nieéo vidiie.

TRILITES Cookson 1947 ex Couper 1953
Corrugatisporites Weyland et Greifeld 1953
Corrugatisporites toratus Weyl. et Greif. 1953
tab. XIX, obr. 3

Vyskyt: pravidelny; lokalita: j. od Niznej Jablonky

Ischyosporites Balme 1957
Ischyosporites f. sp.
tab. XX, obr. 1

Velkost 40 p. Tvar spéry je trojuholnikovy. Steny st konvexné. Skulptira
je viac fovedtna ako korrugitna. Jazva Y je slabo viditelnd, malo rozétie-
pené.

Pozndmka: Podobnt formu uvddza W. Krutzsch (1967) na tab. 21, obr. 1—6,
S. 78 ako Ischyosporites asolidus (W. Kr. 1959a) W. Kr. 1967.

Vyskyt: pravidelny; lokalita: j. od Niznej Jablonky

90




Appendicisporites Weyland et Krieger 1953, (Schizeaceae)
Appendicisporites f. sp.
tab. XIX, obr. 7
Velkost 29 . Tvar spéry je viac okriihly ako trojuholnikovy. Rohy nevy-
biehaji navonok tak ako pri inych druhoch rodu Appendicisporites. Lamely
prebiehaji kruhovite a radidlne. Jazva Y nie je viditelna.

Poznéamka: Tvarom, morfologickymi znakmi, ako aj velkosfou blizi sa nd3 druh
k druhu A. triceps Weyl. et Krieg. 1953 z vrchnej kriedy Aachenu (tab. 3, obr. 16—
17).

Vyskyt: ojedinely; lokalita: j. od N. Jablonky

Caictricosisporites Potonie et Gelletich 1933 (Schizeaceae)

Cieatricosisporites hughesii Dettmann 1963
tab. XX, obr. 4

Vyskyt: zriedkavy; lokalita: Zbojsky potok

Cicatricosisporites f. sp.
tab. XX, obr. 6

Velkost 50 p. Tvar spéry je viac okrihly. Skulptirne elementy (lamely) st
kruhovite usporiadané, asi 4 o hrubé. Jazva Y je velmi tenkd, slabo vidi-
telna.

Vyskyt: pravidelny; lokalita: j. od NiZnej Jablonky

Cicatricosisporites dorogensis Potonie et Gelletich 1933
tab. XXI, obr. 1

Vyskyt: mierny; lokalita: j. od Niznej Jablonky

Lycopodiumsporites Thiergart 1949 (Lycopodiaceae)
Lycopodiumsporites ef. elavatoides Couper 1958
tab. XX, obr. 2, 3
Velkost 35—45 . Spéry st okriihlo trojuholnikového tvaru. Maji vyrazni
siefovii skulptiru. Jazva Y siaha aZ k okrajom tela spéry. Sietky vybiehajt
navonok v podobe palic¢iek.

Pozndmka: V skiimanom materidli zistené spéry sa zhoduja s drubom L. clava-
toides Couper 1958, iba Zc st viac okrahle ako trojuholnikové.

Vyskyt: ojedinely; lokalita: j. od Niznej Jablonky
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Lyecopodiumsporites f. sp.
tab. XX, obr. 5
Velkost 30—38 .. Siefovitd skulptira nie je taki vyraznd ako u Spor na
obr. 2, 3. Skulptiirne elementy vybichaji k okrajom tela spéry v podobe pa-
liciek, okolo ktorych je vytvoreny lem asi 4 y 8iroky. Jazva Y nie je vyrazné.
Vyskyt: ojedinely; lokalita: j. od Niznej Jablonky

MONOLETES Ibrahim 1933
Laevigatosporites Tbrahim 1933 (Polypodiaceae)
Laevigatosporites haardti (R. Pot. et Wen. 1934) Th et. Pf. 1953
tab. XIX, obr. 6

Vyskyt: pravidelny v $tudovanom materiili

GYMNOSPERMAE
POLLENITES R. Potonié 1931

Inaperturopollenites Thomson et Pflug 1953

Inaperturopollenites dubius (R. Pot. et Ven. 1934) Th. et Pf. 1953

(Taxodiaceae-Cupresaceae )
tab. XXI, obr. 1, 3, 5; tab. XX, obr. 77

Vyskyt: pravidelny; lokalita: Zbojsky potok
Inaperturopollenites hiatus (R. Pot. 1931) Th. et Pf. 1953
tab. XXI, obr. 4, 5
Vyskyt: mierny; lokalita: Zbojsky potok a lokalita j. od NiZnej Jablonky

Ginkgocycadeophytus Samojlovié 1953

Ginkgoeyeadophytus f. sp.
tab. XXII, obr. 2, 4

Velkost 40—45 u. Pelové zrnd pretiahnutého tvaru so zahrotenymi kon-
cami. St znaéne korodované, takze sa tazko daji uréif druhove.

Vyskyt: mierny; lokalita: Zbojsky potok

SACCITES Erdtman 1947
Pityosporites (Seward 1914) R. Pot. et W. Klaus 1954

Pityosporites mieroalatus (R. Pot. 1934) Thomson et Pflug 1953
tab, XXI, obr. 6, tab. XXIII, obr. 1, 47

Vyskyt: pravidelny v skiimanych vrstvich
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Pityosporites ¢f. cedroides Th. et Pf. 1953
tab. XXIII, obr. 3

Poznémka: Pelové zrno je silne korodované, ale tvarom, postavenim vzdusnych
vakov k jeho telu a zjavne odlinou skulptirou tela a vzdugnych vakov zodpovedd druhu
P. cedroides Th. et Pf. 1953.

Vyskyt: ojedinely; lokalita: j. od Niznej Jablonky

Pityosporites ef. schaubergeri R. Pot. et W. Klaus 1954
tab. XXII, obr. 6

Poznémka: Pelové zrno je mensie ako druh P. schaubergeri subekvatoridlnym po-
stavenim vzdusnych vakov k telu pelového zrna a malymi vzdusnymi vakmi oproti telu
pelového zrna sa zhoduji.

Vyskyt: mierny; lokalita: j. od Niznej Jablonky, preplavené pelové zrno
z permu.

Pityosporites f.sp.
tab. XXII, obr. 7—9

Vyskyt: pravidelny; lokalita: Zbojsky potok, preplavené pelové zrni

Platysaccus (Naumova 1937) emend R. Pot. et W. Klaus 1954

Platysaccus ef. papilionis R. Pot. et W. Klaus 1954
tab. XXIII, obr. 2

Poznémka: Pelové zrno mé skulptiru vzdusnych vakov a tela skorodovant. Vié-
%imi vzdudnymi vakmi ako telo zodpoveda druhu P. papilionis, ale je menSie.

Vyskyt: pravidelny; lokalita: j. od Niinej Jablonky, preplavené pelové

Zrno z permu

Alisporites (Daugh. 1941) Pot. et Kremp 1956

Alisporites cf. ovatus (Balme et Henn) Jansonius 1962
tab. XXII, obr. 10, 11

Vyskyt: mierny v skiimanych sedimentoch. Preplavené pelové zrnd

Illinites Kosanke 1950

Illinites ef. unicus Kosanke 1950
tab. XXI, obr. 2

Vyskyt: mierny; lokalita: Zbojsky potok, preplavené pelové zrno
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Taeniaesporites Leschik 1955

cf. Taeniaesporites
tab. XXITII, obr. 5, 6
Velkost 45 1. Pelové zrno s dvoma vzdusnymi vakmi, ktoré ho obklopuju.
Na distédlnej strane sa spdjaji a vytvéraja lem. Taenie asi 4 ;. hrubé, st jasne
viditeIné. Scasti st korodované.
Vyskyt: mierny; lokalita: Zbojsky potok, preplavens forma

ANGIOSPERMAE
NORMAPOLLES Pflug 1953
Tenerina W. Krutzsch 1959
Tenerina cf. tenera W. Kr. 1959
tab. XXVI, obr. 8

Pozndmka: Nés exemplér v hrubych értdch zodpovedd druhu Tenerina tenera, kto-
ry uvddza W. Krutzsch (1959 b) na tab. 31, obr. 35—38 z turénu Oberlautsitzer Bild,
ale m4d silnejsie steny a velmi viditeIné sekunddrne zéhyby.

Vyskyt: ojedinely; lokalita: Zbojsky potok

Sporopollis Pflug 1953
Sporopollis ¢f. peneserta Pflug 1953
tab. XXV, obr. 8; tab. XXVI, obr. 1
Vyskyt: mierny; lokalita: j. od Niznej Jablonky

cf. Sporopollis
tab. XXIV, obr. 1, 2, 5
Velkost 25—30 u. Spéry sii trojuholnikového tvaru. Exina je pomerne
tenkd. U rodu Sporopollis st typické zéhyby, ktoré prebichaju od pérov
k pérom a vytvéraja jazvu v tvare Y ako u spor. Tieto zdhyby st u uvede-
nych spér sekundédrne porugené.

Vyskyt: pravidelny; lokalita: j. od Niznej Jablonky

Oculopollis Pflug 1953
Oculopollis aff. baculotrudens (Pflug) Zaklinskaja 1963
tab. XXV, obr. 2
Vyskyt: mierny; lokalita: Zbojsky potok

Oculopollis f.sp.
tab. XXV, obr. 1

Velkost pelového zrna je 20 u. Tvar je trojuholnikovy s konvexnymi ste-
nami. Okuli s@ jasne ohranitené. Steny exiny st slabo porufené. Povrch je
silnejsie skulpturilny.
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Poznédmka: Nafe pelové zrno sa zhruba zhoduje s druhom 0. praedicatus Weyl.
ot Krieg 1953 na tab. 1, obr. 39 —40. LiSia sa tym, Ze steny exiny pelového zrna z ndsho
materidlu st tengie, azda v dosledku korézie.

yskyt: pravidelny; lokalita: Zbojsky potok a j. od N. Jablonky

Pseudooculopollis Géezan, W. Kr. et Paclt. 1967
Pseudooculopollis principallis (Weyl. et Krg.) W. Kr. 1967
tab. XX1V, obrs 7

Vyskyt: mierny; lokalita: j. od N. Jablonky

cf. Pseudooculopollis
tab. XXIV, obr. 8

Poznéamka: Pelové zrno morfologickymi znakmi zodpoveda druhu Pseudooculopollis
principalis (Weyl. et Krg.) W. Kr. 1967, ale je m2nsie a okuli st slabo vyrazné.

Vyskyt: mierny; lokalita: j. od NiZnej Jablonky

Trudopollis (Pf. 1953) emend W. Kr. 1967

Trudopollis ef. parvotrudens Pflug 1953
tab. XXIV, obr. 9—10

Velkost pelovych zfn sa pohybuje medzi 2830 p. St trojuholnikového
tvaru s konvexnymi stenami. Vnitorny obrys je okrihly. Okuli st slabsie vy-
vinuté. Povrch exiny je viditeIne skulpturalny.

Pozndmka: Tvarom, stavbou g >rmindlncho aparitu sa blizia zobrazené pelové zrné
druhu Trudopollis parvotrudens Pflug 1953, st viak vicsie,

Vyskyt: pravidelny: lokalita: j. od Niznej Jablonky

Trudopollis ef. pertrudens Pflug 1953
tab. XXV, obr. 6

Pozndmka: P-lové zrno zo skimanych vrstiev sa podoba druhu Trudopollis parvo-
trudens Pf. 1953, ktoré uvadzaju F. Goéczdn — J. J. Groot — W. Krutzsch —
B. Pacltovd (1964) na tab. 18, obr. 10— 12, ale nie je tak dobre zachované.

Vyskyt: mierny; lokalita: Zbojsky potok

Nudopollis Pflug 1953

Nudopollis terminalis (Th. et Pf. 1953) Pflug 1953
tab. XXI1V, obr. 11, 12?

Vyskyt: pravidelny; lokalita: Zbojsky potok
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Plicapollis Pflug 1953

Plicapollis ef. conserta Pflug 1953
tab. XXIV, obr. 3, 4, 6; tab. XXV, obr. 3—4

Pozndmka: Nase formy sa morfologickymi znakmi zhoduji s druhom Plicapollis
conserta, ktory uvadza H. Pflug 1953 na tab. 19, obr. 7—9, 23 —27. Li%ia sa velkostou.

Vyskyt: pravidelny; lokalita: j. od N. Jablonky

Plicatopollis W. Krutzsch 1962
Plicatopollis f.sp.
tab. XXVTI, obr. 2—3

Velkost 20—25u. Tvar okrthlotrojuholnikovy s konvexnymi stenami.
Exina je tenkd, dvojvrstevni. Povrch je jemne bodkovany. Charakteristické
st akoby plicae, ktoré sa tiahnu od pérov k pérom a vytvéraji v strede jaz-
vu Y ako u spdr.

Vyskyt: mierny; lokalita: Zbojsky potok a j. od Niznej Jablonky

Interporopollenites Weyl. et Krg. 1953

Interporopollenites proporus Weyl. et Krg. 1953
tab. XXVI, obr. 7

Vyskyt: zriedkavy; lokalita: j. od Niznej Jablonky

Duplopollis W. Krutzsch 1959b

Duplopollis myrtoides W. Kr. 1959 b
tab. XXV, obr. 12

Vyskyt: zriedkavy; lokalita: j. od NiZnej Jablonky
POSTNORMAPOLLES Pflug 1953

Triatriopollenites Pflug 1953

Triatriopollenites aff. roboratus Pflug 1953
tab. XXV, obr. 10; tab. XXVT, obr. 10, 11

Vyskyt: pravidelny; lokalita: Zbojsky potok

Triatriopollenites coryphaeus (R. Pot.) Th. et Pf. 1953
tab. XXVI, obr. 9, 12 ;

Vyskyt: pravidelny; lokalita: j. od N. Jablonky a Zbojsky potok

Triatriopollenites mierocoryphaeus (R. Pot.) E. Sontag 1966
tab. XXVII, obr. 1, 2, 3

Vyskyt: pravidelny; lokalita: j. od Niznej Jablonky a Zbojsky potok
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Triatriopollenites f.sp. A
tab. XXVTII, obr. 4

Pozndmka: Nada forma sa viplne zhoduje s druhom Triatriopollenites fsp. A, ktora
uvddza M. Kedves (1969) zo stredného eocénu (Tatabdnya, Varpalota, Duadar).

Momipites Wodehouse 1933
Momipites e¢f. punctatus (R. Pot. 1931) E. Nagy 1969
tab. XXV, obr. 11; tab. XXVI, obr. 4, 5—6
Velkost 16 pu. Pelové zrnd sii triporitne, steny konvexné. Exina pomerne
tenkd, asi 1 u hrubd. Povrch je chagrendtny. Atrium je slabé.
Vyskyt: pravidelny v skiimanych vrstvach

Tricolporopollenites Th. et Pf. 1953
Tricolporopollenites e¢ingulum (R. Pot. 1931) Th. et Pf. 1953
tab. XXVII, obr. 5

yskyt: pravidelny v Studovanych sedimentoch

Tricolporopollenites Th. et Pf. 1953

Tricolporopollenites f.sp.
tab. XXVII, obr. 6, 7, 8

Pozndmka: V Studovanych vrstvdch trikolpédtne zrn4 st hojne rozsirend, Prevlddajt
formy od 20—25 yu velké, hladké aj skulpturélne.

Tetracolporopollenites Pf. et Th. 1953
cf. Tetracolporopollenites
tab. XXVII, obr. 9
Velkost 36 u. Pelové zrno mé ovilny tvar so styrmi pérami. Okraj exiny je
znacne silny, asi 2 y.
Vyskyt: ojedinely; lokalita: j. od Niznej Jablonky

Do tlaée odporuéili E. Planderov4 a B. Leiko
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T. KORAB —P. SNOPKOVA

PALYNOLOGICAL AND LITHOLOGICAL EVALUATION OF THE LUPKOV BEDS
AND PALEOGRAPHICAL INTERPRETATION

(Dukla unit, eastern Slovakia)
(Summary of the slovak text)

The Lupkoyv beds of the Dukla unit in Eastern Slovakia (Turonian — Lower Senonian)
are characterized by black, dark-grey calcareous claystones alternating with siltstones,
fine-grained and medium-grained greywacke — less quartzy sandstones.

According to Durkovié T. (1965) in clastic rocks of the beds fragments of crystalline
rocks and high garnet contents are frequent. Consequently, we may suppose that the
source zone of clastic material for the sandstones of the Lupkov beds was formed by
metamorphosed rocks. The idea is supported by the values of elongation coefficient of
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quartz grains, concentrating within 1.7 1.9. According to J. Brokman (1952) they
indicate quartz originating in metamorphosed rocks.

By palaeocurrent investigations in the Dukla unit (T. Kordb et al. 1962) and
further detail research in adjacent areas (cf. L. Koszarski et al. 1961, J. O. Kul-
¢ickij 1965, V. V. Dany$ 1967) the main current system of the Lupkov bzds striking
from NE (E) to SW (W) has bsen determined.

The results of the research indicate that the main source area of the Lupkov beds
was to the NE (E) of the sedimentation basin with its axis dipping to SW—W during
the Turonian — Lower Senonian period.

By palynological study of the Lupkov beds a sporomorph assemblage with pollen
grains of Angiospermae — especially Normapolles — has been found. The assemblage
indicates Senonian age of the beds studied. The presence of pollen tropical plants (fa-
milies Gleicheniaceae, Schizeaceae, Cyatheaceae, Myricaceae, Podocarpus, and some species
of the Normapolles group) indicates a humid tropical climate. Less frequent are pollen
grains of Coniferae with air sacs, indicating the slightly dissected coast of the sediment-
tation area.

We have found resedimented Permian or Triassic sporomorphs (lllinites cf. Unicus
Kosanka 1950, Alisporites ovatus (Balme et Hemr) Jansonius 1962, Platysaccus
cf. papilionis R. Pot. et W. Klaus 1954, Taeniesporites, ete.)

The resedimented sporomorphs support the results of petrographical and palacocur-
rent research, and prove that a part of the source zone must been of Permian or Lower-
Triassic age.

In the systematic part spores and pollen grains well preserved in the Lupkov beds
have been described and systematicall classified.,

Prelozila E. Jassingerovi
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OLGA FEJDIOVA*

GEOLOGICKA STAVBA PODHALSKEHO PALEOGENU NA ORAVE

(7 obr. v texte, 1 tab. na kriede, anglické resumé)

Abstract. Presented are the results of the geological mapping of the Can-
tral-Carpathian Palacogene in Orava, in the northeastern part of a basin
between Zdbiedovo and Oravice. Additional measurements of oriented current
structures in the southwestern part of the basin around Dolny Kubin and
Chlebnice have been done to make ths paleogeographic pattern of the whole
Flysch basin more accurate. Petrography of sandstones and granulometrical
characteristics were paid a considerable attention.

Stratigrafia

Centrilnokarpatsky paleogén na Orave patri do jz. ¢asti Podhalskej panvy,
ktord sa vicSou astou rozprestiera na polskom tizemi. Stratigrafické ¢lenenie
polskych geolégov nie je celkom totozné s élenenim na nafom tzemi. Clenenie
J. Golaba (1959)

1. bazdlny komplex

2. flySovy komplex: a) zakopanské vrstvy; b) chocholowské vrstvy; c)
ostryszké vrstvy

Novsie ¢lenenie podhalského paleogénu poddva F. Picha (1964), ktory
deli paleogén na 4 stvrstvia:

1. bazilne stivrstvie;

2. iloveové suvrstvie;

3. pieskovcovo-iloveové stivrstvie;

4. pieskovcové sivrstvie.

PretoZe vo vyvine paleogénu na nafom tizemi nie je mozné spolahlivo od-
lisit ostryszké a chocholowské vrstvy, pridrziavam sa v préci stratigrafického
¢lenenia D. Andrusova (1965):

* Geologicky tistav SAYV, Stefinikova 41, Bratislava
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1. bazélne (stlovské) stvrstvie — vrchny lutét; 2. zakopanské stvrstvie,
3. bielopotocké stvrstvie (chocholowské a ostryszké vrstvy).
Bielopotocké a zakopanské stvrstvie patri do vrehného eocénu.

Bazédlne stavrstvie

a) Brekcie sivé, zlozené z lomkov dolomitov a vdpencov maximélne 16 cm
velkych, zriedkavo sa nachddzaji dlomky floveov. Tmel je ZIty, sivoZlty,
vapnity.

b) Drobnozrnné dolomitické zlepence a pieskovce sivej farby so sivozltym
dolomitickym tmelom. Valtiniky st maximélne 8 mm velké, velmi dobre
opracované. V jemnozrnnejiich dolomitickych pieskovcoch (bazélne sivrstvie
na s. svahu Osobitej) sa nagla fauna velkych foraminifér. Podla E. Kéhlera
ide o nasledovnii vrchnopriabénsku faunu: Grzybowskia multifida Bieda,
Discocyclina nummaulitica (Giimbel), Discocyclina cf. varians (Kaufman),
Actinocyclina radians (d’Archiac), Asterocyclina sp.

¢) Nummulitové vipence svetlohnedé s ndznakom vrstevnatosti alebo slabo-
vrstevnaté. Obsahuji velké foraminifery. Z bazilneho komplexu na s. svahu
Proseéného pri Velkom Borovom z volne vyzbieranych exempldrov urdil
E. Kéhler druhy Nummulites perforatus perforatus (Montf.) forma A i B,
Assilina exponens (Sowerby) forma A i B. Tieto vépence patria do vrchného
lutétu.

Flysové suvrstvie

a) Zakopanské vrstvy sa vyznadujiu prevahou pelitickych hornin nad psami-
tickymi. Mozno v nich vyélenit niekolko horizontov v zmysle S. Sokolow-
ského (1959):

1. Horizont spodnijch slienitijch ilovcov s vlozkami tmavych bridlic so Supi-
nami ryb a lavicami pelokarbonstov. flovce so Supinami ryb, podobné menili-
tovym bridliciam, boli ndjdené len v jz. ¢asti panvy pri Velkom Borovom,
v sv. dasti sa nevyskytuji. Naproti tomu v sv. ¢asti sa éasto vyskytuji lavice
pelokarbonétov, ktoré sa v jz. ¢asti panvy nenachddzaji. Tento obzor zara-
duje D. Andrusov (1931) k vrchnému lutétu.

2. Horizont pieskovcov a zlepencov, zlepence obsahuji exotické horniny:
fylity, vapence, rohovce (lydity), dobre opracované valiny kremena a krys-
talickych hornin. Horizont je priabénskeho veku (D. Andrusov 1931).

3. Horizont flydu s karbonatickymi zlepencami a brekciami, ktoré tvoria vloz-
ky s nummulitovou faunou v floveoch a pieskoveoch. Faunu z vybrusov uréil
E. Koéhler ako Assilina exponens (Sowerby), Nummulites striatus Brug.
var. minor Rozl., Nummulites cf. perforatus sismondai d’Archiac, Nummu-
lites of. chavanesi de la Harpe, Discocyclina aspera (Giimbel). Ide o zmieSant
faunu vrchného lutétu a priab6nu. Tento obozr mé premenlivii mocnost
a tasto vyklinuje.
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4. Horizont strednolavicovitych pieskovcov so sivymi slienitymi floveami. Vo
vrchnych ¢Castiach, na rozhrani zakopanského a bielopotockého sivrstvia
maji pieskovce niekolkometrovii mocnost.

V iloveoch zakopanskych vrstiev bola ndjdend mikrofauna, ktorti uréil
O. Samuel: Globigerina inflata Subb. non d’Orbigny, Globigerina cf.
ouachitaensis Howe et Wallace, Globorotalia sp., Astigerina cf. rogalai
Mjatliuk. Tato mikrofauna indikuje vrchnoeocénny vek.

Z vybrusu pieskovea O. Samuel uréil tieto rody: Eponides, Globigerina,
Heterohelix, Dentalina, Nodosaria, Sigalia, Textularia, Globigerina varianta
Subb.. Mikrofauna je vrchnokriedovd az paleocénna, pravdepodobne prepla-
vena z bradlového pisma.

b) Bielopotocké vrstvy sa vyznaéuji prevahou psamitickych hornin nad peli-
tickymi. V zmysle S. Sokolowského (1959) moZno v nich vyélenit tieto
horizonty:

1. Horizont bazilnych pieskovcov, prevaine jednoducho zvrstvenych;

2. horizont spodnych floveov s ¢astymi polohami pelokarbondtov v jz. ¢asti panvy
(J. Jablonsky 1961), v sv. ¢asti neboli ndjdené;

3. spodny horizont pieskoveovy, pieskovee si len zriedkavo oddelené tenudkymi po-
lohami pieséitych slienitych {lovcov;

4. spodny horizont bridli¢nato-pieskoveovy;

5. stredny horizont pieskovcovy, md malt mocnost a pieskovee st jednoducho alebo
neusporiadane zvrstvené;

6. horny horizont bridli¢nato-pieskoveovy;

7. horny horizont pieskovcovy, pieskovee sii niekolko m hrubé, st v nich éasté za-
valky, kusy iloveov a opracované bloky pelokarbonétov.

Horizonty 1—6 patria podla D. Andrusova (1931) priabénu az spodnému oligo-
cénu, horizont 7 je povaZovany u% za oligocénny.

V iloveoch bielopotockych vrstiev bola ndjdend mikrofauna, ktori uré¢il O. Samuel :
Globigerina ounchitaensis Howe et Wallace, Globigerina inflata Subb. non d’Orbig-
ny, Globorotalia centralis Cushman et Bermudez, Lenticulina div. sp., Buliming sp.,
pyritizované jadrd chilostomell, Anomalina eff. grosserugosa (Giimbel), Cancris
subconicus (Terquem), Lagena sp., Cibicides aff. lopjanicus Mjatliuk, Cystammina
pauciloculata (Brady), Globigerina eocaena Giimbel, Globigerina cf. danvilensis Howe
ot Wallace. Mikrofauna je v stratigrafickom rozpiiti vrchného eocénu a% spodného
oligocénu (cf. O. Samuel — J. Salaj 1968).

Pieskovee zakopanskych vrstiev st jemno az hrubozrnné, vdpnité, siud-
naté. Tensie lavice maji premenlivi mocnost, st laminované alebo konvolitne
zvrstvené. Pridové a tlakové stopy na spodnych plochdch vrstiev st menej
Casté ako v bielopotockych pieskovcoch. Casto obsahuji velké mnozstvo rast-
linnej setky. Vyvin zakopanskych vrstiev v &tudovanej oblasti je podobny
vyvoju na polskom tizemf s niekolkymi odlifnostami medzi jz. a jv. dastou
panvy. Tak v sv. Casti sa nenachédzajt bridlice so Supinami ryb, podobné
menilitovym bridliciam, kym v jz. ¢asti panvy sa bezne vyskytuji (J. Jab-
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lonsky 1961, O. Fejdiova 1967). Dalej v sv. &asti je hojny vyskyt pelo-
karbonatovych hornin, ich vrstvy maji premenlivii mocnost a ¢asto sa vykli-
fiuji. Naproti tomu v juznej ¢asti panvy sii pelokarbondtové horniny len slabo
vyvinuté, alebo sa v6bec nevyskytuju.

V jz. ¢asti panvy pri Velkom Borovom bolo ndjdené blizko bizy v spodnej
¢asti zakopanskych vrstiev zlepencové teleso zosuvného charakteru. Sa to
jemnozrnné pieskoveové vrstvy s roztrisenymi valinmi mezozoickych karbo-
nétovych hornin, ktoré sa hromadia na vrstevnej ploche. Nad nimi si flovee
g rovnakymi valtinmi; tito vrstvu mozno skér povazovat za parakonglomeraty.
Zrejme karbonaticky materidl, hromadiaci sa na pobrezi panvy a tvoriaci ba-
zélne-brekcie, bol zosunuty v nespevnenom stave do hlb3ej ¢asti panvy, kde
prebiehala flySova sedimentédcia, a bol usadeny v ilovcovej zdkladnej hmote.
Zosuvné teleso sa nachddza nad stvrstvim s netypickymi menilitovymi brid-
licami.

Pieskovce bielopotockych vrstiev si jemnozrnné az drobnozlepencovité,
svetlosivé, vapnité, sludnaté. Hrubsie vrstvy mévaji nepravidelné Smuhy
drobnych valtinikov. Beiné je gradac¢né zvrstvenie. Na spodnych vrstevnych
plochich pieskoveov sa vyskytuji hojné pridové stopy a bioglyfy. Za typicky
jav pre bielopotocké vrstvy pokladiam vyskyt stép po lezeni oznacované ako
Subphyllochorda a Palaecobullia.

V spodnej ¢asti bielopotockych vrstiev sa vyskytuji polohy zlepencov
s exotickym materidlom. Tieto vyskyty tvoria pruhy tiahntce sa vo dvoch
priblizne rovnobeznych pasoch smerom Z—V. Severny pruh prebieha takmer
paralelne so severnym obmedzenim panvy (lokality Trstenik, Brezovica).
Juzny pruh sa tiahne pozdlz hranice so zakopanskymi vrstvami (lokality Zi-
bidovéik, Osli vrch). Valtnovy materidl je réznorody (pozri M. Misik —O.
Fejdiova — E. Ko6hler 1968).

flovce zakopanskych a bielopotockych vrstiev sii celistvé alebo slabo vrstev-
naté, tmavosivé, niekedy s fialovym, hnedym alebo zelenym odtiefiom. Obsa-
huja znaént primes klastického kremeria, akcesoricky sludy, pyrit, glaukonit.
Podla F. Pichu (1964) predstavuji zmes illitu a montmorillonitu, menej je
zastipeny kaolinit. Niektoré flovce z bielopotockych vrstiev maji zvldstne
fyzikidlno-mechanické vlastnosti — vo vode rychle napuéia a rozpaddvaji sa.
Materidl viak nebol podrobnejsie skitmany z tohto hladiska. Na polskom tizemi
v chocholowskych vrstvach nasiel a opisal podobné horniny A. Michalik
(1959), ktory ich charakterizuje ako polohy bentonitickych tufitov.

flovce zakopanskych a bielopotockych vrstiev obsahuji okrem mikrofauny
foraminifér aj hojnt mikrofaunu Coccolithophorid, ktori opfsala H. Byst-
ricka (1968).
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Tektonika

Mapovand oblast zaberd jz. a sz. ¢ast podhalskej synklinily, ktorej os m4
spociatku smer JZ—SV (pri Oravskom Bielom Potoku), potom sa postupne
sta¢a na ZJZ—VSV (pri Zabiedove, hreben Javorinky —Skorugind). V juZnom
kridle synklindly paleogén transgreduje na severné svahy Zipadnych Tatier
a Choésko-prosec¢nianskeho pohoria, v severnom kridle sa tektonicky styka
s bradlovym pdsmom, ktoré je nain presmyknuté. Stred flySovej synklindly je
dobre odkryty v udoli Studeného potoka pri Oravskom Bielom Potoku. Bielo-
potocké vrstvy st tu uloZené vodorovne v dlzke asi 1 km. Synklindlna stavba
je poruSend zlomovou tektonikou. Zlomové linie tvoria dva systémy, prvy
systém st poruchy priblizne rovnobezné s osou synklindly. Druhy systém po-
rich je kolmy na predchadzajiici, teda kolmy na os synklindly, priom po-
ruchy nie st také vyrazné ako u predchidzajiceho systému.

Textiry

K textiuram flySovych sedimentov patria rézne typy zvrstveni, pridovo
orientované textury a nerovnosti na vrstevnych plochdch (hieroglyfy a bio-
glyfy). Zvrstvenie sa deli na dve kategérie v zavislosti od ¢asu ich vzniku
a pomeru k vzniku vrstvy. Zwrstvenie prvotné (syndepoziéné) je spojené so
samotnym aktom tvorby laminy, vrstvy alebo lavice. Zwrstvenie druhotné
(epidepozi¢né) vznikd v doésledku deformécie prvotného uloZenia vrstiev alebo
lamin pésobenim hydroplastickych zmien, diagenézy a tektoniky. Typy zvrst-
veni najpodrobnejsie spracoval K. Birkenmajer (1959), jeho systematiky
sa pridrziavam pri opisovani jednotlivych typov.

Zvrstvenie prvotné

Patria sem jednoduché typy zvrstveni, ako zvrstvenie neusporiadané, $o-
sovkovité, 8ikmé, laminované a gradaéné. Kombindciou jednoduchych zvrst-
veni v rdmci jednej vrstvy vznikd zvrstvenie zloZené. Z pieskovcov a ilovcov
zakopanskych a bielopotockych vrstiev opisujem tieto typy jednoduchych
zvrstveni:

1. Zvrstvenie neusporiadané sa predovietkym vyskytuje v pieskov-
coch bielopotockych vrstiev. St to vrstevné Struktiry, v ktorych nie je sme-
rové usporiadanie jednotlivych stavebnych zloZiek.

2. Zvrstvenie Sikmé sa Casto nachadza v piestitych floveoch az ilovi-
tych pieskovcoch zakopanskych vrstiev. Laminy st uloZené jednym smerom
pod stdlym, obycajne nevelkym uhlom vzhladom k povrchu vrstvy.

3. Zvrstvenie laminované je charakterizované striedanim svetlych
a tmavych vrstvidiek — lamin maximélne 1 em hrubych. Tmavé laminy st
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oby¢ajne jemnozrnnejiie ako svetlé, obsahujt rastlinni secku, flové minerily,
sludy, fazké minerdly (granit, pyrit) a pod. Svetlé laminy sé hrubozrnnejsie.
Vznik laminovaného zvrstvenia je bezprostredne spojeny s turbiditnymi
pridmi (M. Ksiazkiewicz 1952, S. Dzulynski — A. Radomski
1955). Kazdy stbor dvoch lamin (tmavej a svetlej) predstavuje uréit sedi-
mentaéni epizédu a moéze maf svoju vnitornit Struktiru, napr. gradaéni.
V mapovanej oblasti sa vyskytuja tieto typy laminovaného zvrstvenia:

a) zvrstvenie laminované negradac¢né, laminy st r6znej mocnosti a nevyka-
zuji ziadnu pravidelnost vo vertikdlnom smere;

b) zvrstvenie laminované negradacné, rovnolaminované netplné, hribka
tmavych aj svetlych lamin je jednotnd, ale nie rovnaki, svetlé laminy st
hrubsie ako tmavé;

¢) zvrstvenie laminované gradac¢né, hribka lamin sa vo vertikdlnom smere
meni. Boli pozorované tieto druhy:

— zvrstvenie laminované gradacéné asymetrické viacndasobné normaélne;

— zvrstvenie laminované grada¢né asymetrické jednondsobné normaélne,
svetlé laminy st najhrubsie v spodnej ¢asti vrstvy, smerom nahor sa postupne
stenéuji.

4. Zvrstvenie gradaéné sa vvznacuje tym, Ze sa velkost zrna vo vrstve
meni. Deli sa na gradaéné zvrstvenie monofrakciondlne — zrnd st rovnakej
velkosti, a zvrstvenie gradaéné polyfrakciondlne — dochddza ku zmene vel-
kosti zrna vo vrstve. Vo flySovych pieskoveoch a floveoch sa vyskytuji tieto
typy grada¢ného polyfrakciondlneho zvrstvenia:

a) zvrstvenie grada¢né polyfrakciondlne asymetrické jednondsobné tiplné
normilne, frakcie sa menia postupne a rovnomerne, pieskovee vo vrchnej ¢asti
vrstvy prechddzaja do flovitého pieskovea az ilovea;

b) zvrstvenie grada¢né, polyfrakciondlne asymetrické jednondsobné tiplné
obritené, najjemnejsia frakcia sa nachddza v spodnej ¢asti vrstvy a smerom
nahor sa velkost zrna postupne a rovnomerne zvicésuje;

¢) zvrstvenie gradaéné polyfrakciondlne asymetrické viacndsobné tiplné
normélne, vzniklo zndsobenym opakovanim tohto typu jednondsobného.

5. Zvrstvenie konvolitne je spojené so vznikom jednej vrstvy a je vysled-
kom primdrneho synsedimentarneho procesu. Pozorovali sme ich aj v $tudo-
vanej oblasti (tab. XXXI, obr. 1, 2).

Zvrstvenie druhotné

Vznikd tym, Ze prvotnd textira, jednoduchd, alebo zloZena, podlieha dal-
§im zmendm pod vplyvom dodatoénych é&initelov, posobiacich v sedimente.
Vo flySovych pieskoveoch st to rozliéné hydroplastické deforméicie. Takéto
textdry sa velmi ¢asté v zakopanskych vrstvach.
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Nerovnosti na vrstevnyeh plochach

V bielopotockych vrstvach sa vyskytuji stopy po lezeni pravdepodobne
gastropéd typu Subphyllochorda (tab. XXXIII, obr. 3). Nasli sa aj stopy po le-
zeni ¢ervov Palaeobullia a stopy po vleceni.

Zliabkové stopy, alebo rozmyvové stopy (“flute casts™) sa nachddzaji na
spodnej vrstevnej ploche ako valéeky predizené jednym smerom (tab. XX X111,
obr. 4).

Erozivne ryhy a kandly, ¢asto sa vyskytujiice v oblasti Chlebnic a Oravskej
Poruby, vznikli stéasne so vznikom samotnej vrstvy, erodujici prid zaroven
ulozil na to isté miesto hrubozrnny klasticky materidl.

Z textir na vrchnom povrchu vrstiev v mapovanom tizemi sa nasli iba drob-
né paralelné Ceriny radove asi 1 cm velké, hlavne v ilovitych pieskovcoch
a piesé¢itych ilovcoch zakopanskych vrstiev.

Orientované priidové texthry vznikali prinosom materidlu undsaného kalo-
vymi pradmi. Odrédzaji smer transportu materidlu v panve a poskytuji tak
délezité daje o hydrodynamickych pomeroch v panve a o zdrojovych oblas-
tiach detritického materidlu. Priebeh smeru pridov v studovanej oblasti
ukazuje obr. 1. Merania st zanesené do mapky v mierke 1:200 000. Ako pod-
klad som pouzila geologicki mapu 1:200 000 list Banskd Bystrica a Trstend
(oblast Dolného Kubina a Chlebnic som totiz nemapovala). V tejto mape si
eSte odliSované chocholowské a ostryszké vrstvy, ktoré v praci opisujem ako
bielopotocké vrstvy.

L

X DOLNY KUBIN

. BREZOVICA

W %3 ¢
1H:D 2[[[1]1] 3@ /» ... Sm Bm Fictees 8[7' QP']Wl_.—J

Obr. 1 Mapka orientdcie prudovych stop. Meritko 1:200 000
Fig. 1 The map of the oriented flow structures orientation: 1:200 000
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Mineralégia a granulometria flySovych pieskoveoy

Najpocetnejsou stavebnou zlozkou flySovych pieskovcov je kremesi. Jeho
priemerny obsah v mapovanej oblasti je 81,4 9, v oblasti Dolny Kubin—
Chlebnice 66,7 9%,. Zrna st spravidla izometrické, niekedy s unduléznym zh4-
ganim. Casty je jav korézie kremennych zfn vdpnitym tmelom, a% vznikaji
skeletové formy.

Daldou zlozkou st Ziwce draselné aj plagioklasy, bazicity albit—oligoklas aZ
andezin. Ich priemerny obsah v mapovanej oblasti je 5,75 9, v oblasti D. Ku-
bin —Chlebnice 5,95 9,. Zrni st slabo opracované, sericitizacia nie je beznd.

Z akcesorickych minerdlov je zasttipeny zirkén, rutil, turmalin, apatit
a grandt, ktory spolu s pyritom tvori v laminovanych pieskoveoch tmavé
laminy. Casty je pyrit v krystalickej forme i ako vyplii schranok foraminifér.

Beine sa vyskytuju sludy, muskovit castejsie ako biotit. Biotit je slabo
pleochroicky, obyé¢ajne vybieleny s odmieSaninami Fe.

Ulomky foraminifér sa nachddzaji v pieskoveoch z oboch oblasti, pri¢om
v oblasti D. Kubin—Chlebnice st castejsie. Nedaji sa ur¢if ani rodove, az
na jeden uz uvedeny vyskyt.

Horninové dilomky tvoria horniny vyvrelé, metamorfované (fylity), efuziv-
ne, kremence, rohovece a karbondtové horniny (najmé vidpence a dolomity).

Zuholnatené ulomky rastlin st nazhromazdené hlavne na vrstevnych plo-
chich jemnozrnnejsich typov pieskoveov, najmé v pieskoveoch zakopanskych
vrstiev.

Zékladnt hmotu tvori jemnozrnny klasticky materidl s flovymi minerdlmi.
Jej priemerny obsah v mapovanej oblasti je 13,95 9, v oblasti D. Kubin—
Chlebnice 11,18 9%,.

Cement je chemicky, karbondtovy, pérovy, jeho priemerny obsah v mapo-
vanej oblasti je 15,8 9, v oblasti D. Kubin—Chlebnice 22,65 9.

Vysledky planimetrickych analyz uvidza tabulka 1. Na klasifikdciu pies-
kovcov bol pouzity trojuholnikovy diagram podla E. McBrida (1963). Na
zaklade ich mineralogického zlozenia spadaji do pola sublitickych a litickych
pieskovcov (obr. 2). Pomer obsahu zfn, zikladnej hmoty a cementu ukazuje
obr. 3.

Doélezité genetické tidaje poskytuju zrnitostné analyzy pieskovcov. Zrni-
tostné analyzy boli zhotovené z vybrusov, v kazdom vybruse bolo zmeranych
500 zfn. Z nameranych tidajov boli zostrojené zrnitostné krivky (obr. 4, 5, 6, 7)
a z nich dalej vypocitané zdkladné Statistické &truktirne parametre: stredny
rozmer zrna My, koeficient vytriedenia oy, koeficient asymetrie Sk a koeficient
zahrotenia K¢ podla vzorcov R. L. Folka a W. C. Warda (1957), a tiez
parametre Sog (“simple sorting measure*), g ("’simple skewness measure®)
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Obr. 2 Trojuholnikovy diagram podla McBri- Obr. 3 Diagram pomeru obsahu zfn,
de (1963) pre klasifikdciu pieskoveov. @ — za- zdkladnej hmoty a cementu
kopianske vrstvy; A — bielopotocké vrstvy Fig. 3 Diagram of the grain-matrix-
Fig. 2 Triangle diagram according to McBride cement ratio

(1963) for the classification of sandstones. @ —
the Zakopane beds; A — the Biely Potok beds
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Obr. 4 Kumulativne distribuéné Obr. 5 Kumulativne distribuéné krivky pies-
krivky pieskovcov, zakopanské vrst- kovcov, zakopanské vrstvy, oblast D. Kubin —
vy, oblast Zébiedovo—Oravice Chlebnice

Fig. 4 Cummulative distribution Fig. 5 Cummulative distribution curves of
curves of sandstones, the Zakopane sandstones, the Zakopanebeds, D. Kubin—
beds, Zébiedovo— Oravice region Chlebnice region

a ay (“simple skewness measure (mode‘‘)) podla vzorcov G. M. Friedmana
(1967). Hodnoty jednotlivych parametrov v jednotkdch uvéddza tabulka 2.
Zakopanské pieskovee st jemnozrnné, s hodnotami stredného rozmeru zrna
2,5 p—4,2 p. Koeficient vytriedenia kolise v medziach 0,82 ¢—1,35 ¢, éo
znamend, Ze pieskovce st mierne aZ slabo vytriedené (R. L. Folk — W. C.
Ward 1957, G. M. Friedman 1962). Koeficient asymetrie SK; m4 krajné
hodnoty —0,1 ¢ az 40,16 ¢. Tieto hodnoty st blizke nule, ¢o znamend, Ze
distribicia je takmer symetrickd, s priblizne rovnakym zasttpenim hrubej aj
jemnej frakcie. Koeficient Spicatosti md hodnoty v rozmedzi 0,78 ¢—1,26 ¢,
¢o znamend, Ze distribilicia je viac-menej normilna (Kg = 1), bez prevahy
jemnej ¢ hrubej frakcie. Parameter Sos md, krajné hodnoty 1,2 ¢—1,9 ¢,
parameter s —0,6 @ az +1,8 ¢, parameter ay —1,8 ¢ aZ +2,0 ¢. Posledné
tri parametre sa poéitaji z hodnét 5. a 95. percentilu. Hodnoty najmi 95.
percentilu si pomerne skreslené, pretoze zakopanské pieskovce obsahuji az
20,6 9%, zakladnej hmoty, ktord predstavuje najjemnejSiu frakciu, nemeratel-
ni vo vybrusovej granulometrickej analyze. Preto je krivka v jej jemnozrnnej
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Obr. 6 Kumulativne distribuéné kriv-  Obr. 7 Kumulativne distribuéné krivky pies-
ky pizskovcov, bielopotocké vrstvy, koveov, bielopotocké vrstvy, oblast D. Kubin—
oblast Zabiedovo — Oravice Chlebnice

Fig. 6 Cummulative distribution cur- Fig. 7 Cummulative distribution curves of
ves of sandstones, the Biely Potok sandstones, the Biely potok beds, D. Kubin—
beds, Zdbiedovo— Oravice region Chlebnice region

¢asti nepresnd, a tym st hodnoty 95. percentilu a parametrov Sos, ag a oy
skreslené. Uvadzam ich kvéli tplnosti ddajov.

Hodnoty $tatistickych strukttrnych parametrov pieskovcov z oboch $tudo-
vanych oblasti nevykazuji odliSnosti (pozri tab. 2).

Bielopotocké pieskovce s jemnozrnné, krajné hodnoty stredného rozmeru
zrna si 3,0 p—3,5 . Koeficient vytriedenia sa pohybuje v medziach 0,92¢—
1,38 @, to znamend, Ze pieskovce st podla stupnice R. L. Folka a W. C.
Warda (1957)a G. M. Friedmana (1962) mierne az slabo vytriedené. Tak
isto ako zakopanské, aj bielopotocké pieskovee maji takmer symetrickt dis-
tribticiu, hodnoty Skp sii blizke nule, od —0,15 ¢ do 0,0 ¢. Distribticia je
mierne asymetrickd smerom k hrubozrnnej frakeii. Hodnoty K¢ st v medziach
0,75 p—1,16 ¢, distriblcia sa blizi k normilnej. Parameter Sos md krajné
hodnoty 1,6 ¢ —2,2 ¢, g —0,6 g do +0,5 ¢, oy —0,6 g do +1,9 ¢. Hod-
noty statistickych Struktirnych parametrov v mapovanej oblasti a v oblasti
Dolny Kubin—Chlebnice nevykazuji rozdiely.

‘ 8 Geologické prace 58
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tabulka 2
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__|®R | Orav.B.Potok | 3,3 1,18 | —0,05| 0,86 | 1,85 0,1 0,3 *
| /65 ‘
8|2 | OravskdPoruba | 34 | 1,35 [—014| 080 | 21 | —06 | —02 |
E|% | 9/65 ‘ ‘
G | 5| Srihacie | 36 | 095 | —0,1 | 1,26 | 1,65 | —0,1 0,7 |
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Grafické zavislosti medzi jednotlivymi parametrami nevykazuji Ziaden vy-
znaény trend a vzfahy (pravdepodobne pre nizky pofet meranf) nie st Statis-
ticky vyznamné.

Zaver

Bazdlne sivrstvie v mapovanom tzemi tvori netplny vrstevny sled vrchného
lutétu az priabénu. Materidl tohto stvrstvia pochddza z mezozoického pod-
kladu, na ktory bazdlne stvrstvie transgredovalo. Prechod z bazédlneho si-
vrstvia do flySového je pozvolny, prejavuje sa pribiidanim pelitickych hornin
vo vrchnej asti bazédlneho stvrstvia. Zakopianske vrstvy sa vyznaéuji pre-
vahou pelitickych hornin nad psamitickymi. Ich stratigraficky rozsah je vrch-
ny lutét az vrechny eocén. Vyvoj zakopanskych vrstiev je pribuzny vyvoju
v polskej ¢asti Podhalskej panvy. Aj prechod medzi zakopanskymi a bielo-
potockymi vrstvami je pozvolny. Stratigraficky obsah bielopotockych vrstiev
je vrchny eocén.
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V modélnom a granulometrickom zlozeni pieskovcov neboli zistené podstat-
nejsie rozdiely ani medzi zakopanskymi a bielopotockymi vrstvami, ani medzi
mapovanou oblastou a oblastou Dolny Kubin—Chlebnice. Viési rozdiel je iba
v obsahu tdlomkov hornin a v obsahu kremeiia. Taktie# fauna foraminifér je
hojnejsia v bielopotockych pieskoveoch z oblasti D. Kubin— Chlebnice ako
z mapovanej oblasti. Pieskovee sti jemnozrnné, mierne a% slabo vytriedené,
bez vyraznejsej prevahy jemnozrnnej alebo hrubozrnnej frakcie.

Po facidlnej strinke sa sv. ¢ast panvy liEi od jz. tym, Ze v jz. casti panvy
sa vyskytuji bridlice menilitového typu so Supinami ryb a nevyskytuja sa
pelokarbondtové horniny v zakopanskych vrstvich. V sv. ¢asti panvy sa pelo-
karbondtové horniny bezné.

Flydové vrstvy sa vyznaduji pritomnostou orientovanych priadovych textir.
Vysledky merani orientovanych pridovych textir a smeru sklonu dlhych osi
valtinov indikuji smer transportu materiilu od JZ pozdlznym (longitudin4l-
nym) smerom vzhladom k terajSiemu tvaru panvy. Merania, ktoré robili
R. Marschalko a A. Radomski (1960), lokalizuji zdrojovii zému na S
a SZ od Dolného Kubina. Petrografické zlozenie valtnov (M. Misik — O.
Fejdiovd — E. Kohler 1968) nasvedéujt tomu, Ze najviciia ¢ast mate-
ridlu pochddza zo zipadu, pripadne zo severozdpadu z oblasti bradlového
pasma. Z uvedenych faktov vyplyva, Ze zdrojova oblast bola situovani na S
a SZ v priestore bradlového pasma. Okrajové ¢asti panvy, v ktorych by sa
nachddzali pridové textiry kolmé na smer meranych textidr, si bud erodo-
vané, alebo prekryté bradlovym pdsmom. Pridy, nesiice materidl zo zdrojovej
zény, sa v centrilnej ¢asti panvy stdcali do smeru paralelného s osou panvy
a materidl transportovali pozdlznym smerom.

Do tlaée odporucil R. Marschalko

LITERATURA

[1] Andrusov D., 1931: Stratigrafia podhalského flySc v jeho JZ zakondeni. Véstnik
SGU VII/2, Praha. — (2] Andrusov D., 1965: Gzolégia ¢s. Karpat T11. Vydav. SAV,
Bratislava. — [3] Birkenmajer K., 1959: Systematyka warstwowafi w utworach
fliszowych i podobnych. Studia gzol. Pol. VIII, Warszawa. — [4] Bystrickd H., 1968:
Le Discoasteridae du Paléogene dzs Carpates Occidentales. Acta g=ol. et geogr. Univ.
Comenianae, Geol. 17, Bratislava — [5] Dzulyfnski S. — Slgcka A., 1959: Przyklad
erozji dna basenu fliszowego. Rocz. pol. Tow. geol. XXIX/4, Warszawa. — [6] Dzu-
tynski S. — Radomski A., 1955: Pochodzenie sladéw wleczenia na tle teorii pradéw
zawiesinowych. Acta geol. pol. V/1, Warszawa. — [7] Fejdiovéd 0., 1967: Geologicky
vyvoj podhélskcho paleogénu na Orave. Manuskript — archiv PFUK, Bratislava. —
[8] Folk R. L., Ward, W. C. 1957: Brazos River bar: a study in th> significance
of grain-size paramsters. J. Sediment. Petrol. 27, Tulsa. — [9] Friedman G. M.,
1962: On sorting, sorting coefficients and the lognormality of the grain-size distribution

% 115



http://fly.se

of sandstones. J. Geol. 70/6, Chicago. — [10] Friedman G. M., 1967: Dynamic pro-
cesses and statistical parameters compared for size frequency distribution of beach and
river sands. J. Sediment. Petrol. 37/2, Tulsa. — [11] Golab J., 1959: Zarys stosunkéw
geologicznych fliszu zachcdniego Podhala. Biul. Inst. geol. 149, Warszawa. — [12] Jab-
lonsky J., 1961: Geologicky vyskum pedhalského paleogénu medzi Hutami a Studsnou
dolinou. Manuskript — archiv PFUK, Bratislava. — [13] Marschalko R. — Radom-
ski A., 1960: Wstepne wyniky badan nad kierunkami transportu materialu w basenie
fliszowym centralnych Karpat. Rocz. pol. Tow. geol. XXX, Warszawa. — [14] McBride
E. F., 1963: A classification of common sandstones. J. Sediment. Petrol. 33/3, Tulsa.
— [15] Michalik A., 1959: Tufity we fliszu podhalanskim. Kwart. geol. 3/2, Warszawa.
— [16] Misik M. — Fejdiovd O. — Kohler E., 1968: Parakonglomerdty s exotic-
kym materidlom z vy&sich stvrstvi podhalského paleogénu Oravy. Geol. préce, Spravy 46,
GUDS, Bratislava. — [17] Ksiazkiewicz M., 1952: Uwarstwienie frakcionalne i lami-
nowane we fliszu karpackim. Rocz. pol. Tow. geol. XX11/4, Warszawa. — [18] Radom-
gki A., 1958: Charakterystyka sedymentologiczna fliszu podhalanskiego. Acta geol. pol.
VIII, Warszawa. — [19] Samuel O.— Salaj J., 1968: Microbiostratigraphy and
Foraminifera of the Slowak Carpathian Paleogene. GUDS, Bratislava. — [20] Sokolow-
ski S., 1959: Zdjecie gzologiczne strefy eocenu nummulitowego vzdiuZz polnocnego
brzegu Tatr Polskich. Biul. Inst. geol. 149, Warszawa. — [21] Picha F., 1964: Vysledky
sedimentologického vyzkumu v paleogénu centrélnich Karpat. Zép. Karpaty 2, GUDS,
Bratislava.

0. FEJDIOVA

GEOLOGICAL STRUCTURE OF THE PODHALIE PALEOGENE IN ORAVA
(Summary of the Slovak text)

The Czntral Carpathian Paleogene in Orava was mapped by the author in the NE region
(between Zéabiedovo and Oravice). The additional measurements of oriented flow strue-
tures were taken from the SW region (Dolny Kubin—Chlebnice). Paleogene is formed
by Basal formation, Zakopane beds and Biely Potok beds in the studied area.

The Basal formation is presented by an uncomplete bed sequence, the stratigraphic
content of which includes the upper part of Middle Eocene up to Upper Eocene. Detrital
material of the Basal formation was derived from the Mesozoic basement, over which
this formation transgressed. Ths transition between Basal formation and Flysch is
gradual, manifested with the increase of pelitic sediments in the upper part of the form-
ation. The Zakopané beds have the predominance of pelitic over psammitic sediments.
Their stratigraphic content includes Upper Lutetien up to Upper Eocene. The develop-
ment of Zakopane beds is analogous to the development in the Polish part of Podhale
basin. Transition between Zakopane beds and Biely Potok beds is gradual too. Strati-
graphically they present Upper Eocene and have th> predominance of psammitic mate-
rial.

No important differences in the modal and granulometric composition of Flysch
sandstones have been found, either between the studied regions, or between Zako-
pane and Biely Potok beds. There is more significant diff>rence only in ths content of
rock fragments and quartz. Also shells of Foraminifera are more abundant in sandstones
of Biely Potok beds in the region of Dolny Kubfin —Chlebnice then in the mapped region-
Sandstones are fine-grained, moderately up to poorly sorted, without any significant
excess of fine or coarse-grained particles.
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NE part diff>rs from SW part of th> basin in th= facial aspect. Atypical menilite beds
with the fish scales occur in the Zakopane beds and do not occur pelocarbonate rocks.
On the other hand, pelocarbonate rocks are common in the NE part of the basin.

The oriented flow structures are avaluable source of data about the transport di-
rection and situation of the source area of clastic material. On the basis of pebble orientation
from the exotic conglomerates, clastic material can be derived from the source arca
situated to the N and NW, in the space of the Klippen Belt. Currents transporting ma-
terial have changad their direction in the basin as to be paral®l to basin axis (SW —-NE)
and material was spread along it.

Prelozila autorka
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TIBOR DURKOVIC*

SEDIMENTARNO-PETROGRAFICKY VYSKUM PROCSKYCH VRSTIEV
BENATINSKEHO FLYSU NA VYCHODNOM SLOVENSKU

(4 obr. v texte, 2 tab. na kriede, anglické resumé)

Abstract. In the present work the results of the lithologic and sedimentary
petrographic investigation of Proé beds (Benatina Flysch) in East Slovakia are
given.

Na zdklade genetického vyvinu bradlového paleogénu, jeho stratigrafického
objemu, litologickej charakteristiky a tektonickej spétosti s predpaleogénnym
podkladom vyélenili B. Leiko — O. Samuel (1968) paleogénne sivrstvie
bradlového pisma tak z magurskej flySovej skupiny, ako aj z centrdlnokar-
patského flyu ako paleogénnu jednotku bradlového pisma pod nédzvom
beratinsky flys.

Pretoze sa tento flys po laramskych vrasnivych pohyboch vyvijal v pod-
mienkach élenitého bradlového priestoru a v priebehu morskej transgresie
v réznych zénach paleocénu az spodného oligocénu, odlisili cit. autori v fiom
vyvin severny — inovecky a vyvin juzny — centrdlnokarpatsky. Stratigra-
ficky objem inoveckého vyvinu zahrnuje podla B. Leska — O. Samuela
(1. ¢.) vy&&i spodny paleocén aZ oligocén.

Proéské vrstvy

Najspodnejiim élenom vrstevného sledu inoveckého vyvinu je prodské si-
vrstvie, zloZené zo strednorytmického aZz hruborytmického flySu. Stratigra-
ficky rozsah proéskych vrstiev uréili B. Lesko — O. Samuel (L. ¢.) v roz-
péti spodny paleocén — spodny eocén.

Sedimentologicky vyskum proéskych vrstiev sme robili na lokalite Domasa
(defilé pri priehradnom mire). Proéské vrstvy na Studovanej lokalite st tvo-
rené flySovymi rytmickymi postupnostami, kde sa v podstate striedaji dva
litologické typy, a to drobnorytmicky a hruborytmicky flys (obr. 1).

E Geolovg—icky tstav Dionyza Sttra, Mlynské dolina 1, Bratislava




Mocnost klastickych sedimentov sa pohybuje v rozmedzi 5—100 cm. Maxi-
mélna mocnost floveov je 50—60 cm. Pre lavice detritickych vépencov moc-
nejsich ako 30 cm je charakteristické gradacné zvrstvenie (obr. 1).

Medidn zrnitosti pre spodnii a vrchni ast grada¢ne zvrstvenych lavic uka-
zuje tieto rozdiely:

) | &. vz. ‘ Md l &. vz, ! Md ‘ ¢. vz, ‘ Md
. |
vrehnd dast vrstvy ’ 5 } 0,13mm 8 0,12mm 11 0,17mm
spodn4 éast vrstvy i 4 | 0,38mm 7 0,32mm 12 0,30mm |
| . }

Gradaéné zvrstvenie vo vrchnej Casti lavice prechddza obycajne do laminécie.
Vrstvicky detritickych vépencov 10—20 em mocné st homogénne zvrstvené,
resp. laminované.

Granulometrické zloZenie detritic-
kych vépencov proéskych vrstiev sa po-
hybuje v rozpiti 0,12—0,38 mm (tab. 1).
Zakladnd hmota studovanych sedimen-
tov je karbondtovid. Ide o primérnu
zlozku horniny, zretelne jemnozrnnejsiu
ako hrubsie castice, ktoré si v nej-
uzatvorené. Tvori ju jemny karboni-
tovy kal, viac alebo menej rekrystalizo-
vany. V Studovanych hornindch bola
zistend bazdlna zdkladnd hmota (pre-
vldda nad hrubsimi éasticami, ktoré si
v nej uzatvorené) a pérova zikladna
hmota (vypliia péry medzi dotykajticimi
sa hrub&imi zrnami). Obsahy zdkladnej
hmoty v 9, pre jednotlivé vzorky st
v tabulke 1.

suf 4m

vami pri Domasi. 1 — gradaéne zvrstvené

detritické védpence; 2 — homogénne zvrst-

venie; 3 — lamindcia; 4 — flovee; 5 — odo-
braté vzorky

Fig. 1 Lithological cross-section through

the Pro¢ beds near the Domaga dam.l —

Graded-bedded calcarenites; 2 — Homoge-

nous bedding; 3 — Lamination; 4 — Claysto-
nes; 5 — Sampled probes

®
P
:
Hﬂ ;br. 1 Litologicky profil pr(:éskymi vrst-
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tabulka 1
Modilne zloZenie detritickjch vipencoy proéskyeh vrstiey

|
- iy B N B i 4 ‘ 5 ' 7 |‘ 8 i 9 1 l 12 |
| i | ‘ ‘ | f
e X N F e | | | [ | | =]
- ‘ v ‘ f , |
Median ‘ ! Leim ‘ | 4 [ [ [
zrnitosti (mm) 012 | 015 | 0,13 | 0,38 | 0,13 | 0,32 | 0,12 | 0,15 | 0,30 | 0,17
Karbonatovi | { 1 i
zékladné hmota lss,.r, %) 56,5 %| 68,5 %| 33,6 %| 55,6 %| 43,4 %| 76,0 %| 50,7 %| 35,9 9%, 50,7 9|
Ulomky vapencov | 154 | 20,0 | 10.8 | 40.4 10,0 (3,9 | 7,1 (108 342 |23.4 ,‘
Kremeii + kremence | 11,1 22,9 | 18,4 18,0 { 14,9 17,0 15,6 | 36,0 19,8 23,4 |
Zivee | 05 | | 2,0 | 3,4 L6 | 0,6 | L5 54 1 24
Ulomky bézik { ' | 1,8 | 1,3 |01 | 06 | o9 | s
Rohovee [ ; 086 | 0,3 28 | 1,0 06 |04 |28 |01 |
Zvydky organizmov | 14,2 | l | 19,5 0,8 | | 1,0 i ’
| | |

Ulomlky vdpencov. Zasttlipenie vapencového detritu v Studovanych horni-
nach je premenlivé a kolife v rozmedzi 7,1 —40,4 % (tab. 1). Ulomky vépen-
cov st v porovnani s kremennymi zrnami pomerne lepsie opracované. Pre-
vlddaji zrnité vapence nad kalovymi, ojedinele kalpionelovymi vdpencami.
Vztah medzi Md zrnitosti a %, zastipenim vapencovych tlomkov v §tudova-
nych hornindch graficky znézorfiuje obr. 2. Ako vidief z diagramu na obr. 2
so vzrastajicim Md zrnitosti vzrastd aj obsah vapencovych tlomkov.

8
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Obr. 2 Vztah medzi medidnom zrni-

tosti detritickych védpencov a percen-

tudlnym  zastGpenim vdpencového
detritu v proéskych vrstvich

Ulomky vdpencov v ¥
-
T .
=3} 1 P

Fig. 2 Relationship between Md dia-

meter of calcarenites and percentual e SR W (0 O o el SR e 1 YRS T 0

content of carbonate detritus in the 010 020 030 040
Pro¢ beds Md (mm)

Kremen + kremence sa tu vyskytuji v rozmedzi 11,1—36,0 % (tab. 1).
Dominuje kreme, viésinou subanguldrneho tvaru. Obsah rohovcov v detri-
tickych vipencoch proéskych vrstiev sa pohybuje v rozmedzi 0,1—4,0 9.
St tu zastipené mikrokrystalické variety, tvorené kremefiom a ojedinele chal-
cedénom. Obsah Zivcov sa pohybuje v rozmedzi 0,5—5,4 %. Prevladaja kyslé
plagioklasy nad ortoklasom a sporadickym mikroklinom. Cast4 je kalcifikicia
ortoklasov a plagioklasov. Ulomky bézickych hornin sa vyskytuja sporadicky.
Ide o tlomky bézik melafyrového, resp. diabdzového typu blizsie neuréitelnych.

Zvy&ky organizmov st zasttipené premenlivo (1,0—19,5 %). Pri zvysenom
obsahu organogénnej zlozky mozno v niektorych pripadoch hovorit o organo-
génno-detritickych vapencoch. Zvysky organizmov st reprezentované hlavne
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koralinnymi riasami, diskocyklinami, dlomkami globigerin, ojedinele globo-
trunkan.
Akcesoricky sa vyskytuje zirkén, muskovit, dlomky fylitov a glaukonit.
flovee proéskych vrstiev maji svetlosivi farbu. Mineralogicky rozbor ilov-
cov sme robili metédami DTA a RTG (obr. 3, 4) s tymito vysledkami: kremeri,
kaolinit, montmorillonit, illit, kalcit a dolomit.

DOMASA 1
0" 300" 600° 900°C
l Domasa 1
B 7R
‘ \ // N [ 3
DOMASA 2
Comaia? =
% 7 R _/"\f
0" 300 600"  900°C 0 20 10° 728
Obr. 3 DTA krivky z floveov Obr. 4 RTG zdznamy z {loveov proéskych vrstiev.
proéskych vrstiev K — kaolinit, D — dolomit, C — kalcit, Q — kre-
Fig. 3 DTA curves of claystones meni, T — illit, M — montmorillonit
from the Pro¢ beds Fig. 4 X-ray records on claystones of the Proc¢

beds. K — kaolinite, D — dolomite, C — calcite,
Q — quartz, I — illite, M — montmorillonite

tabulka 2
Chemické analfzy floveov proéskych vrstiev
i
\ 1. l 2 3.
8i0, 50,90 9, l 54,08 9, 48,279, |
Al,O, 13,64 \ 15,57 14,67 ‘
i Fe, 0, 4,34 | 2,81 1,88 [
[ FeO 0,58 2,39 2,94
| MnO | 0,02 I 0,09 0,15
‘ TiO, | 0,30 | 0,74 0,67
P,0; 0,09 0,20 L 0,11 .;
CaO 10,31 590 | 10,25 i
MgO L34 | 264 2,75 }
‘ Na,O | 072 ’ 0,69 1,18 ‘
. K0 | 2,56 | 205 2,06
! |

1. Chemické zlozenie floveov proéskych vrstiev, aritmeticky priemer z dvoch analyz.
2. Priemerné chemické zlozenie iloveov dukelskej jednotky (141) analyz, T. Durkovié
1969. 3. Priemerné chemické zlozenie floveov centrdlnokarpatského paleogénu (21 ana-
lyz), T. Durkovié. 1970
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Chemické zlozenie ilovcov a porovnanie ich vysledkov s chemickym zloze-
nim floveov dukelskej jednotky a centrilnokarpatského paleogénu je obsiah-
nuté v tabulke 2. Tlovce proéskych vrstiev v porovanni s horeuvedenymi flov-
cami maji vyssf priemerny obsah Fe,0,, Ca0, K,0. U ostatnych oxidov boli
zistené nizsie obsahy ako v porovnivacom materidli. Zaujimavy je priblizne
rovnaky obsah CaO v &tudovanych floveoch a v floveoch centralnokarpatského
paleogénu.

Zaver

Klastické sedimenty proéskych vrstiev st tvorené detritickymi vapencami,
ktoré si tu dominujicim litotypom. Je to podstatny rozdiel porovnani
s ostatnymi sedimentmi flySového pdsma na vychodnom Slovensku, kde sa
detritické, resp. organogénno-detritické vapence vyskytuji sporadicky a z klas-
tickych sedimentov dominuji drobové pieskovee a droby (T. Durkovié
1966). Za zdroj vipencového detritu treba s najvidsou pravdepodobnostou
povazovaf karbondtové sedimenty mezozoika bradlového pdsma. Proéské
vrstvy maji Struktirne a textirne znaky turbiditnych forméecii.

Do tla¢e odporué¢il R. Marschalko
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TIBOR DURKOVIC

SEDIMENTARY-PETROGRAPHIC RESEARCH OF PROC BEDS OF BENATINA FLYSCH
IN EASTERN SLOVAKIA

(Summary of the Slovak text)

The Proé¢ beds composed of medium and coarse-rhythmical flysch represent the lowest
constituent of the bed sequence of the Inovee formation. Stratigraphie diapason of the
Pro¢ beds have been determined by B. Leiko — O. Samuel (1968) to Lower Palaeo-
cene — Lower Eocene. The Proé¢ beds were sedimenthologically investigated on the locality
of Domasa dam. Here the Pro¢ beds consist of flysch rhythmical sequences, where two
lithological types alternate, i.e. fine and coarse-rhytmical flysch in vertical sense.
(Fig. 1.).

Thickness of clastic sediments moves within 5— 100 em. The max. thickness of clayst-
ones is 50—60 cm. Beds of calcarenites exceeding 30 em in thickness are characterized
by graded bedding (Fig. 1). In the top part of a bed the graded bedding usually passes
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into lamination. Minor beds of calearenites, 10— 20 em thick are homogennous or la-
minated.

Granulometric composition of calearenites in the Pro¢ beds moves within 0,12—
0,38 mm. (Tab. 1). The matrix of sediments studied is carbonate. It is the primary com-
ponent of the rock, evidently finer-grained than the coarser parts enclosed in the matrix.
Tt is composed of fine carbonate mud, more or less recrystallized. In the rocks studied
pasal and porous matrix have been found. Percentual contents of matrix in the separate
samples are presented in Tab. 1.

Fragments of limestones. The amount of limestone fragments in the rocks studied is
variable, fluctuating within 7,1—40,4 9. (Tab.1). Limestone fragments are better
rounded when compared with quartz grains. Granular limestones prevail over muddy,
or Calpionella limestones. Graphically (Fig. 2.) the relation between Md of granulometry
and percentual representation of limestone fragments has been illustrated for the rocks
studied. The diagram on Fig. 2. shows that with the increasing Md, the amount of lime-
stone fragments increases as well.

In the rocks studied, quartz and quartzites occur in amounts within 11,1—36,0 %
(Tab. 1). Quartz of subangular shape predominates. The chert contents in calcarenites
of the Pro¢ beds move within 0,1—4,0 9,. Present are microerystalline varieties formed
of quartz, rarely of chalcedony. The feldspar contents move within 0,5—5,4 %.- Acid
plagiocalses prevail over orthoclases and sporadical microclines. Frequent is calcification
of feldspars. Fragments of basic rocks display sporadical occurrences. Such are fragments
of hasic rocks of melaphyry or diabase type that eannot be examined more closely.

Organic remains show variable representation (1,0—19,5 9%). Sometimes the content
of organogene component is increased — this is the case of organo-detritic limestones.
Organic remains are mainly represented by discocyclines, globigerines, rarely globo-
truncanes. Occurences of zircone, muscovite, fragments of phyllites and galuconite are
accessoric.

Claystones of the Proé beds are light-grey in colour. Mineralogical analyses of clay-
stones have been done by DTA and X-ray methods ((Fig. 3, 4), with th= following results:
quartz, kaolinite, montmorillonite, illite, calcite, dolomite. Ch2mical composition of
claystones is presented in Tab. 2. The results of chemical analyses have been compared
with the chemical composition in Duakla Unit and in C:ntral-Carpathian Paleogene
(Tab. 2). In comparison with the latter, claystones of the Pro¢ beds display increased
average contents of Fe,0;, CaO, K,0. In other oxides the contents were lower than in
th> comparative material. Interesting is almost equal content of CaO in the claystones
studied and in the claystones of C>ntral-Carpathian Paleogzne.

Conclusion

Clastic sediments of the Proé¢ beds are composed of calcarenites representing a domi-
nant lithotype here. It is substantial difference in comparison with other sediments of
the Flysch Belt in Eastern Slovakia, where the occurrences of calearenites or organogene-
detrite limestones are sporadical, and among clastic sediments subgreywackes and grey-
wackes predominate in the Magura Flysch Zone, as well as in Dukla Unit. (T. Durkovié
1966). In the separate bed sequences of the Magura Flysch and in Dukla Unit th> trans-
port of carbonate detritus was episodic, while in the Pro¢ beds it was predominant. Most
probably carbonate sediments of ths Mesozoic of the Klippen Belt should be considered
the source of carbonate detritus.

Prelozila E. Jassingerovi
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MAGDA MARKOVA* —RUDOLF MEIER**

TERCIERNE EVAPORITY V PODLOZI NEOVULKANITOV
KRUPINSKEJ VRCHOVINY

(2 obr. v texte, 10 tab. na kriede, anglické resumé)

Abstract. Tha facies of carbonate-sulphate evaporites of the Oligocene age
as proved by palynology has been found by drilling in the south western part
of the inner West Carpathians Mts. Cryptocrystalline, well ordered dolomite
is the substantial component. Anhydrite pseudomorphoses replaced gypsum or
filled cavities and pores or formed fine layers. The beds of volcanic ash have
been also dolomitizzd. The strontium content is 10 ¥ high=r than in underlying
or overlying szdiment and is mostly restricted to c-lestine identified micro-
scopically or by electron probe microanalyser. The Sr volume decreases with
the growing volume of the terrigzne component and boron content.

V ramci tlohy ,,Vyskum hlbokého podlozia neovulkanitov stredného Slo-
venska‘* situoval M. Kuthan hlboky vrt GK-IV pri obei Bzovik na s. tipiti
Krupinskej vrchoviny. Terciérne podlozie neovulkanitov dosiahol vrt v hib-
ke 790—1155,4m a pokratoval az do hibky 2018 m v hornindch pestrého,
prevazne zlepencového vyvoja prislichajicich paleogénu a vrchnej kriede
(E. Planderova 1970).

Profil terciéru mozno rozdelit do 7 facidlnych skupin:

790 — 882 m {lovity aleurit slienity — &lir*) — karpat;

882 — 890 m aleuriticky pieskovec — mangédnové piesky*) — karpat;
890 — 941 m pieséity aleurit slienity — onkoforové piesky*) — ottnang;
941 — 987,80 m aleuriticky il — nadlozné ily*) — ottnang;

987,80 —1006 m dolomiticko-flovity védpenec so zvyskami uhlia*) — oligo—miocén;
1006 —1130 m anhydritovo-dolomitové stvrstvie s viozkami klastickych sedimen-
tov terigénnych i vulkanogénnych — oligocén-miocén;

1130—1155,4 m slienité iloves, aleurolity a pieskoves s makrofaunou a zuholnatenymi

zvyikami rastlin — eocén

V terciérnych sedimentoch V. Kantorova (1970) na zdklade mikropa-
leontolégie preukdzala karpat a ottnang, ktoré potvrdila i E. Planderové
(1970) palynologickymi analyzami. Na zdklade pelovych analyz oznaéila pod

* (330logicky ustav Dionyza Stara, Mlynskd dolina 1, Bratislava
** Doutscha Akadsmie d>r Wissenschaften zu Berlin, DDR
*) facidlne ¢lensni» hslvétu (s. 1) v modrokam>snsksj uholnej panve




nimi leziace stvrstvie evaporitov ako prechodné oligo-miocénne. P. Snop-
kova (nepubl. idaj) a E. Planderova (1970) pelovymi analyzami identi-
fikovali v jeho podloZi eocén.

Anhydritovo-dolomitové, evaporitové siivrstvie

Evaporitové stivrstvie mé s vlozkami klastickych sedimentov celkovii moc-
nost 124 m (1006,0—1130,0 m). Geneticky k nemu prislicha i nadlozné, 8,2 m
mocné suvrstvie dolomiticko-flovitych vdpencov. Evaporitové stvrstvie sa
skladd z karbondtovej a siranovej zlozky sprevidzanej rozdielnym 8—90 9,
podielom terigénnej frakcie. Tvori ho 5 hlavnych komponentov: dolomit, kal-
cit, anhydrit a celestin, il a kremen. Ich kombindciou vznikd 10 zikladnych
petrografickych typov hornin, uréenych z kvantitativneho klasifika¢ného dia-

Obr. 1 Kvantitativny klasifikaény diagram

* podla J. Kontu
Vysvetlivky: 1 — flovy anhydrit; 2 — {lo-
vito dolomiticky anhydrit; 3 — dolomiticky
anhydrit; 4 — anhydriticky dolomit; 5 —
flovito-anhydriticky dolomit; 6 — dolomit;
7 — anhydriticko-flovity dolomit; 8 — {lo-
vity dolomit; 9 — dolomiticky il; 10 — an-
hydriticko-dolomiticky il; 10 — flovity dolo-
dolomit anhydrit miticky vépenec

gramu podla J. Kontu (1969), ktory sme upravili v tom zmysle, ze v dolo-
mite s zapocitané karbondty, v anhydrite sfrany a v fle klastickd zlozka.
Percentudlne zastiipenie bolo vypoéitané z chemickych analyz a kontrolované
planimetrickou analyzou a ¢iastone i RTG analyzou. Okrem tychto hlavnych
komponentov, ktoré reprezentuji chemogénnu a terigénnu zlozku sedimentu,
je v evaporitoch zastiipend i biogénna a vulkanogénna zlozka.

Litologicky profil evaporitového stvrstvia

987,80—1006,00 m sivy, modrasty dolomitizovany il s nepravidelnymi vrstvidkami
a porfyroblastmi kalcitu, s polohami uholného dstritu, uhoIného
flu, az slojkami uhlia 0 moenosti 2 mm aZ 5 cm;
1006,00—1008,50 m sivy, svetlofkvrnity, dolomitizovany aleurolit;
1008,50—1012,00 m sivy dolomit, v spodnej éasti kavernézny s polohami dolomitizova-
ného ilovea;
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1012,00—1016,00 m sivy, dolomitizovany aleurolit s polohami dolomitu;

1016,00—1017,00 m sivy, zelenkasty dolomitizovany aleurolit s porfyroblastami anhyd-
ritu;

1017,00—1017,50 m svetlosivy dolomit;

1017,50— 1025,60 m sivy, dolomitizovany aleurolit s polohami dolomitu, so Zilkami a por-
fyroblastmi anhydritu;

1025,60—1026,50 m svetlosivy dolomit s anhydritom;

1026,50—1027,00 m tmavosivy a sivy dolomitizovany iloveec s porfyroblastmi anhydritu;

1027,00—1029,30 m svetlosivy dolomit s porfyroblastmi a zilkami anhydritu;

1029,30—1030,10 m tmavosivy dolomitizovany flovec s krystdlkami anhydritu;

1030,10—1032,00 m svetlosivy dolomit s porfyroblastmi anhydritu;

1032,00—1035,00 m tmavosivy dolomitizovany flovec s nepravidelnymi vrstviékami an-
hydritu; v hibke 1034,10 m je lavica svetlosivého dolomitu;

1035,00—1037,30 m svetlosivd, lahkd tmavopruhovand (tufitickd?) hornina s vrstvi¢ka-
mi anhydritu o mocnosti az 1,5 cm;

1037,30—1039,50 m tmavosivy az ¢ierny flovee s nepravidelnymi vrstvié¢kami anhydritu
(2 em), lokdlne vraséitého priebehu;

1039,50—1040,00 m svetlosivy dolomit;

1040,00—1041,00 m tmavosivy ilovec s vrstviéckami anyhdritu;

1041,00—1058,40 m karbondtovo-anhydritové stvrstvie, tvorené polohami bieleho dolo-
mitu (tufitického?) a ¢ierncho ilovea s nepravidzlnymi vrstvami
anhydritu; v hibks 1052,70 m zuholnatené rastlinné zvysky;

1058,40 —1062,50 m bicly az modrosivy dolomit ostrohranného lomu s porfyroblastmi
a zilkami anhydritu;

1062,50—1067,30 m ako poloha do 1058,40 m;

1067,30—1069,00 m svetlé, biele a modrosivé dolomity s ojedinelymi porfyroblastmi an-
hydritu;

1069,00—1087,00 m ako poloha do 1058,40; v hibke 1072,40—1075,00 m je modrosivy
dolomitizovany {lovec;

1087,00 —1091,00 m modrosivy dolomitizovany ilovee s horizontdlnymi vrstviékami an-
hydritu;

1091,00—1092,00 m vrstevnaty anhydrit s jemnymi lamelkami bielosivého karbondtu
a sivoc¢ierneho ilovea;

1092,00—1102,00 m ako poloha do 1058,40 m;

1102,00—1108,60 m sivy, modrasty bieloskvrnity, slaboslienity dolomit ostrohranného
lomu;

1108,60—1127,00 m plefovosivy, tmavosivoskvrnity, velmi slabo slienity dolomit, ostro-
hranného lomu;

1127,00—1130,00 m ruzovohnedy dolomit

Karbonaty

Z karbonitov sa v anhydritovo-dolomitovom stvrstvi nachadza dolomit
a kalcit. Hlavnym minerdlom karbondtovej zlozky je dolomit. Iba v bazilnej
a termindlnej Casti stivrstvia tvorf kalcit vyraznejsiu primes, identifikovatelnii
RTG analyzou. V bazilnej ¢asti sa nachddzaji kalcitové schranky a tlomky
organizmov v dolomitovom tmeli (tab. XLI, obr. 1, 3, 4), v termindlnej ¢asti
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Chemické a RTG analyzy anhydritovo-dolomitového a prechodného

hibkavm | 8i0, | ALO, | Fe,0, | FeO | Tio, | ca0 | Mgo | MnoO | P,0, | K.0 \Na,o co,
992,5 12,13 | 4,32 2,39 0,24 | 350 | 7,99 | 0,05 | 0,05 | 1,34 | 0,16 | 33,81
1004,1
1010,5 9,21 | 5,662 27,81 | 16,21 39,821
1016,4 45,26 | 16,847 3,80 | 0,33
1024,0 565 | 0,44 | 0,84 | 0,16 | st 33,04 | 11,05 | 0,06 | st 0,24 | 0,04 |22,16
| 10250
| 1034,5 6,68 | 8,04 28,32 | 14,56 29,341
1047,5 20,5 | 0,38? 31,05 | 1,17 l
1047,8 1,83
1059,5 11,93 | 5,00 | 546 | 2,03 | 0,22 | 24,72 | 11,28 | 0,05 | 0,06 | 1,32 | 0,25 |25,40"
1067,7 6,56° 29,94 | 18,94 f 42,561
1072,3a | 27,575 | 3,94 3501 | 1,13 ‘ 5,35!
1072,3b 3,11°
1076,8 2,41 | 2,79 | st 0,18 | st 28,46 | 18,02 | 0,04 | 0,02 | 0,10 | 0,08 |41,65
1081,5 24,60 2,26 | 0,29
| 1084, 4,56 | 5,03
1087,5 29,59 | 16,72? 16,0 | 9,67 i 21,861
1091,5 6.35 | 1.49 | 0,36 | 1,48 | 0,08 | 3581 | 4,31 | 0,01 | 0,04 | 0,36 | 0,15 | 10,42
1095,5 11,01 | 7,55 28,46 | 10,90 21,401
1100,6 10,57 | 7,092 30,36 | 6,35 0,17 | 0,82 | 18,35
1105,8 50,43 | 17,03 | 2,99 | 1,48 | 0,61 | 525 | 4,56 | 0,01 | 0,11 | 4,28 | 0,26 | 11,99
1106,6 9,68 | 26,90 | 16,08 i 37,741
|
1110,3 | 25,63 | 17,92 l
| 1114,4
1115,0 |
1116,0
1120,0 1,21 | 1,352 31,3 | 19,86 43,19
1121,9
1124,0
1128,0 22,06
|z 378 | 1,24 | 0,26 | 0,59 | 0,11 | 29,02 | 18,95 | 0,03 | 0,13 | 0,40 44,831
| ns . ‘ i |
| 1139,0° | | 11,9
| 1144,0¢ i ‘ i |
| |
| ‘

Vysvetlivky k tabulke 1. Indexy: 1 — strata Zihanim, 2 — R,0,,
3 — Fe, 4 — <450 °C, 5 — nerozpustny zvysok, 6 — frakcia <5p, 7 — ce-
lestin, 8 — eocénny sediment. C kalcit, D dolomit, (Q) kremefi — malé mnoz-
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stivrstvia a ich prepoéty na karbonaty a sirany Tabulka 1

i so, l H,0- | H,0+ | Corg. | Sr | B/t ‘ A ! D ’ s obj.v} analytik ‘ RTG
! I | 1
f l GUDS ’
] 1,25 | 1,10 - 0,02 30 2,13 | 36,54 | 41,09 | 2,23 | Dvoné cD
, ; DCQ
i 1,24 | 0,5 0,5 0,74 13 2,11 77,14 7,85 | 2,21 GPSNV DQcC
3,99 | 0,91 | 2,3 0,02 | 100 6,78 2,47 | GPSNV IDKHQ®
i GUDS
| 2560 | 0,24 | 0,96 | 43,52 | 50,56 | —0,44 Dvoné DA
t [ GUDS AD
{ 15,75 | 0,67 | 2,01 0,56 15 | 26,77 | 66,61 | —5,28 | 2,41 | Chudadtikovd | D A
‘ GUDS
| 42,24 | 0,15 | 2,57 0,45 8 |71,81 | 5,35 2,96 | Saturové A
2,47 GPSNV
112,05 | 0,49 2,45 0,17 27 | 20,48 | 51,61 1,05| 2,47 | GPSNV DA@Q)
' GUDS
| 118 | 0,49 0,63 0,10 ‘ 15 2,01 86,66 4,92 | 2,20 | Chudadikova | D A Q7
4736 | 1.43% | 2.61 0,22 13 | 80,51 | 516 | 0,52| 2,78 | GPSNV A
: - 3,53 | 023 | 73 | GPSNV
| ; GUDS
' 1,60 | 0,25 3,55 0,15 14 2,72 | 82,43 4,06 | 1,76 | Chudadikova
; ‘ 1,354 | 2,14 0,20 54 ‘ 2,57 | GPSNV DIK®
* 0,634 | 0,88 0,90 11 | 2,11 | GPSNV D
1 GUDS
4,83 ! 0,714 | 1,78 0,10 79 8,21 | 44,23 | —1,40 | 2,52 | Chudatikova | DQ A K
40,65 | 0,16 | 0,16 0,50 10 | 69,11 | 19,71 | 2,61| 2,85 | GPSNV AQ
| GUDS
19,16 | 1,664 0,15 19 | 32,57 | 49,86 | —0,20 | 2,47 | Chudac¢ikovd | A D (Q)
27,11 | 0,13 13 | 46,09 | 29,48 | 5,01 2,59 | GPSNV
1,25 | 0,31 | 4,59 | 0,05 | 135 2,33 | 20,92 | —3,97| 2,30 | GPSNV I1DKQ°
GUDS
2,88 | 0,514 | 1,25 0,44 4,9 | 73,57 | 4,48| 2,30 | Chudadikovd | D (Q)
' . GUDS
0,62 ‘ , 1,05 | 81,97 | 0,49 Chudadikov4 | D (Q)
, QD
i DQ
{ 0,27 D
, | GUDS&
3,08 | 0,15 | st 3,31 5,247 | 90,85 | 2,62/ | Dvone D Cl
0,15 ‘ l D
0,62
7,43 1 GP Ostrava
0,23 | 0,23 0,15 86,69 | 4,75 GPSNV D¢
0,03 DQcC
0,06 32,10
‘ 0,03
!_—_v |

stvo, K kaolinit, A anhydrit, Cl celestin, a analyza anhydritovej vrstvy,
b analyza Ciernej bridlice. GUDS-Geologicky tstav D. Sttra, GPSNV-Geolo-
gicky prieskum Spisskd Nova Ves, GP Ostrava-Geologicky priizkum Ostrava.
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tabulka 2
Planimetrické analyzy vybrusov

1 1
hibka v m i 992,5 ‘ 1010,5 1024,0 1047,5 " 1095,5 | 1120,0
| I
| [ ’
anhydrit : \ 49.6 80,4 14,0 |
dolomit | 34,6 l 92,3 | 31,8 83,9 67,9
kalcit 37,9 | | |
kremeti } 82 | 45 44 37 | 09 L2 |
chalcedén | 1,7 | 1,2 1,9 37 0,8 | 1
celestin | f ‘ | 15,8
pyrit 5,4 3
péry 128 ! 2,0 12,3 | | 151 |
¢ierna flovd hmota [ | 12,2 [ |
organické zvysky ; ,‘ | 03 !
| | I ‘

kalcit tvori pseudomorfézy po sadrovci, obklopené mikrokrystalickym dolomi-
tom alebo dolomitizovanou ilovitou zékladnou hmotou (tab. XXXVIII, obr. 2;
tab. XL, obr. 1—4). Medzi spodnou a vrchnou polohou vépnitych dolomitov
karbondty zastupuje dolomit. Je kryptokrystalicky. az mikrokry&talicky.
Usporiadany je v gul6¢kovitych agregatoch o priemere 2—7, resp. 20 mikré-
nov, ktoré si zlozené z klencov dolomitu, obrastenych dolomitovou kérkou
do teliesok Sestuholnikového prierezu pripominajiiceho véeli plast (tab. XLII).
Elektrénové mikrofotografie uhlikovych replik ukazuja popri klencovych
krystdloch i niektoré, zatial neuréené textiry pravdepodobne organického
pévodu V mikrokrystalickych dolomitoch sa ¢astice dotykaja len ¢iastoéne,
hornina je pérovitd a ma nizku objemovia vahu 1,76. Objemovéa vaha dolomi-
tov evaporitového stvrstvia je nizSia ako u dolomitov metasomatického
pévodu a pohybuje sal od 2,1—2,3, v zmieSanych anhydrit-dolomitickych
hornindch sttipa podla obsahu anhydritu na 2,6, vo vrstevnatych anhydritoch
dosahuje 2,9.

RTG analyza nezaznamenala medzi vrchnou a spodnou polohou vépnitych
dolomitov voIny kalcit a prebytky CaCO, zistené prepoétom chemickej ana-
lyzy boli nizsie ako citlivost RTG aparatiry, t.j. menej ako 5 9% (tab. 1).
Pritom v niektorych analyzach sa pri prepoétoch ukdzal i nedostatok CaCO,
az do —5 Y%,. Je to predovsetkym vinou netiplnosti chemickej analyzy, ktord
nerozliduje siranovi a sirnikovi siru. Podobne nebol od CaO odpoéitany podiel
viazany na Zivce a MgO na ilovi zlozku a treba tu poéitat i s chybami stano-
veni v tychto komplikovanych silikdtovo-siranovo-uhli¢itanovych horninich.

Kedze je otdzka existencie tzv. protodolomitu vo fosilnych karbonitoch
aktudlna, pokiusili sme sa prispiet k tejto problematike RTG analyzami
a orientaénymi kvantitativnymi analyzami Ca a Mg vyhotovenymi na elek-
trénovom mikroanalyzétore Microscan 5 fy Cambridge Scientific Instruments
vo Vyskumnom tstave hutnictva Zeleza v Prahe. Analyzy robil J. Kollman.
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Ako &tandard bol pouzity amfibol obsahujici z Ca 8,58 %,, Mg 9,89 %,. Porovna-
nim vysledkov prepoétov chemickych, resp. bodovych analyz na mikrosonde
a RTG analyz (posun reflexu (211) — J. R. Goldsmith — D. L. Graf —
0. I. Joensuu 1955) sme zistili dost dobre porovnatelné vysledky (tab. 3).

tabulka 3

hibka v m | chemick4 analyza bodova analyza { RTG analyza

= PR e
1010,5 ‘ Caz Mg 44 !
1016,40 CazoMg;,
1024,0 CagMg;, Ca ;Mg CazoMg;, !
1034,5%* Cag,Mg,q | Ca; Mg,y ‘x
1034,5%% Ca5,Mg4s [
1059,5 Cag Mg, ‘
1067,7 Cag,Mg 4 Ca Mgy, ‘
1076,8 Caz,Mg,s
1084,5 CazoMgs,
1087,5 : Ca g M
1095,5 Ca;Mg,, Ua:;Mgiz
1100,6 CagMg,q
1106,6 Cag,Mg,, Ca;;Mg,,
1110, Ca Mg, Cag Mg,
1114,4 CagoMgs,
1115,0 ‘ Ca; Mg,, 7
1120,0 Ca;Mg,, 2
1121,0 ‘ CazoMgs, [
1128,8 : CagzoMgs,
1132,2 ‘ ' Ca;, Mg,y

* analyza dolomitu zdkladnej himoty
##* gnalyza radidlne ladovitého karbonitu organickej schranky

Vo vidsine analyz je reflex (211) v rozmedzi d 2,88—2,895 ¢o zodpovedd
dolomitu CazMg,, — Cas;Mg,,. Iba v jednej vzorke bol molérny pomer
CaCO, a MgCO, na rozhrani medzi dolomitom a protodolomitom.

Pomocou RTG analyzy bola skiimand usporiadanost struktiry dolomitu.
Vysledky merania (rozvedené v daliej kapitole) ukdzali, Ze ide o dobre uspo-
riadany dolomit.

Sirany

Zo siranov sa v evaporitovom stvrstvi vyskytuje anhydrit a celestin. Ich
vystupovanie v hornine prezrddza diageneticky az epigeneticky povod.

Anhydrit tvori hfuzky, ¢asto pseudomorfy po sadrovci zlozené z listovych
kryStdlov plstnatej textdry, prevazne neorientovanych, niekedy s ndznakom
tvorby aferololitov. Porfyroblasty st bud izolované (tab. XXXVIII, obr. 1),
niekedy spojené v nepravidelnych Zilkdch (tab. XXXIV, obr. 1). Zriedkavej-
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i je vrstevnat§ anhydrit (tab. XXXVIII, obr. 4). Ojedinele anhydrit tvori
epigenetick vyplii dutin a pérov (tab. XXXIV, obr. 3). Celkovd mocnost
vyskytu anhydritu je 94 m, zadina sa objavovat v hibke cca 1110 m a vy-
traca sa v hibke 1016 m. Koncentricia CaSO, tu podla chemickych ddajov
koliSe od 2 do 80,51 %, a stiipa od dolomitickych ilov (2—15 9,) cez dolomity
(2—43,5 %) k vrstevnatym anhydritom (—80,51 9). Vrstevnaty anhydrit
(vybrus 1047,50 m) je zloZeny z paralelnych vrstvidiek anhydritu hribky
3—5 mm, oddelenych tmavou cca 1—2 mm hrubou laminou, zloZenou z flu,
aleuritu, karbondtu a organickej hmoty. V mikroskope maji laminy vInovity
,styloliticky* tvar, paralelny s orientéciou prizmatickych listovitych krys-
tdlov anhydritu. Struktira anhydritu je nerovnomerne zrnit4. Vidno strie-
danie vrstvi¢iek zloZzenych z listovitych, rozne orientovanych krystélov, nie-
kedy s ndznakom tvorby sférolitov, s vrstvickami zloZenymi prevazne
z izometrickych mikrokryitdlov. Pomerne hojné st sférolity chalcedénu,
ktoré niekedy dosahuji priemer 0,16 mm (tab. XXXTIV, obr. 2, 4; tab. XXXYV).
Kremeii sa okrem toho vyskytuje v podobe hluziek zloZenych z niekolkych
kremennych zin. Hluzky maji zaobleny tvar o priemere az 1,5 mm. Mocnost
vrstevnatych anhydritov je viésinou iba niekolko cm, iba v hibke
1091—1092 m je sivisld poloha anhydritu s laminami flu.

Porfyroblasticky anhydrit sa vyskytuje v dolomitoch, ilovitych dolomitoch
a v dolomitickych iloch. M4 podobu izolovanych polyedrov o hriibke 1—4 mm
a dizke 5—20 mm pretiahnutych, najéastejsie v smere horizontdlnom, kolmom
na tlak nadloznych hornin. Inokedy vytvira Sofovky a zilky zloZené z poly-
edrov oddelenych malym mnoZstvom karbondtového tmelu. Nickedy obsa-
huja hluzky kremeria o priemere cca 0,4 mm a sférolity chalcedénu, ktoré
maji ¢asto uzavreniny anhydritu, s teda mladsie ako anhydrit. Indexy lomu
anhydritu merané bivariaénou metédou sii: Yy = <1,6190, o = >1,5696,
p = 1,5696/10,002. Vo vybruse z hibky 1034 m anhydrit vypliia okrihle
a ovélne dutiny pravdepodobne rastlinnych zvy8kov o priemere aZ 2,25 mm
lemovanych kérkou radidlne-laéovitého dolomitu o hriibke 0,03 mm.

Celestin. Kvantitativne stanovenia obsahu stroncia v anhydritovo-
dolomitovom stvrstvi, zistované na atémovom absorbénom spektrometri
Unicam (V. Stresko a E. Stirov4) zaznamenali rozpitie 0,02—3,3 9,
priemer 0,41 %, Sr. Najvy3iie obsahy Sr si v dolomitoch a anhydritovych
dolomitoch, najnizsie sii v hornindch s vysokym podielom flu. V hornindch
z nadloZia a podlozia evaporitov je obsah Sr 0,02—0,06 %.- Mikroskopicky bol
celestin zisteny iba vo vzorke z hibky 1120 m, kde tvori polykrystalicka vy-
plii pérov v dolomite (tab. XXX VI a tab. XXXVII). HTluzky o priemere 0,09
az 3,14 mm, zloZené z niekolkych zfn vybornej pravouhlej stiepatelnosti, niz-
keho dvojlomu boli opticky, farbiacimi sktigkami a RTG analyzou koncen-
tritu identifikované ako celestin. Chemicky a planimetricky bol stanoveny
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5,2 9, obsah celestinu. Iné sirany sa v hornine nevyskytuji. Poloha dolomitov
s celestinom leZi 10 m nizsie, ako je spodnd hranica vyskytu anhydritu a 10 m
nad bdzou dolomitov evaporitového stvrstvia. Pri skiimani vzoriek elektrd-
novym mikroanalyzitorom (J. Kolman, Z. Kotrba, J. Storek) sa vo
viacerych prepardtoch zistili drobné krystalky cca 10 p celestinu v dolomito-
vej a anhydritovej hmote. Semikvantitativna analyza stanovila cca 0,4 9, Sr
diadochicky vstavaného v dolomite a cca 0,2 %, Sr vstavaného v anhydrite,

tabulka 4
RTG analyza celestinového koncentratu z hibky 1120 m

skfimany minerdl i celestin® ‘ sktimany mineral ‘ celestin®*
| am | Im | dt Xhuh M Tenta N Tm v at I
1 | ‘ |
3,76 3 | 3,781 [ 3 ‘ 2,004 7 | 1,999 | 10 ;
3,44 [ 5 3,435 ‘ 4 } 1,900 3 ‘ 1,942 5
3,30 3 | 3,298 71 ; 1,859 4 1,853 +
3,186 5% D as 8 5 | 1797 3 | 1,766 7
2,97 6 2008 1| 7 1,72 2 S T 57y
2,74 | 6 | 2,734 [ 6 | 1,68 3 1,676 | 6 |
2,67 | 6 | 2,668 6 1,63 3 1,637 { 3 |
2,366 3 2,373 4 I 1,587 I 4 1,595 : 8 |
2,249 | 4 2,259 4 \ 1,54 | 4 1,535 [ 4 |
2,146 : 4 2,139 8 1,47 | D 1,472 ‘ ]
2,043 | 8 2,042 10 l 1,439 } 4 | 1,444 4 :
\

* Michejev 462, Hiller

Podmienky: Antikatéda Fe, filter Mn, napitie 40 KV, intenzita 12 mA, clony 107, 37,
posun 2° (min., posuv papiera 600 mm/hod., citlivost zapisovaéa 100 imp/s, T = 2, Pri-
stroj GON 3, analytik R. Gavenda.

flové mineraly a kremei

V profile anhydritovo-dolomitového stvrstvia boli analyzované iba 3 vzorky
s prevahou terigénnej zlozky, zastipenej flom resp. aleurtiom a 1 vzorka
s vyznamnym podielom tejto zlozky. RTG analyza frakcie pod 2 mikrény
zistila polyminerdlnu zmes illitu, kaolinitu a v 1 vzorke i montmorillonitu.
V aleuritovej frakecii st hojné sludy o priemere 47 mikrénov a kremerti o prie-
mere 33 mikrénov. Vo vzorke z vrchnej ¢asti evaporitov, v hibke 1016,4 m
nasli sa i dlomky karbondtov a anhydritu pravdepodobne resedimentované
z vysychajtcich casti sedimentaného prostredia. Kremei sa vyskytuje v roz-
nych formach. Okrem zfn kategérie aleuritu vytvara hluzky z izometrickych
zfn mozaikovej Struktiry alebo sférolity chalcedénu nepravidelne rozlozené
v karbonétoch i siranoch. Vo vybruse z hibky 1110,3 m kremeii vypliia trh-
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liny a péry v dolomite, pricom okraj tvori kremen mikrokrystalicky a stred
kremeni vldknity. Tieto formy vyskytu kremeria treba pripisat diagenetickym
premenam. Sekundirnym produktom je aj nahromadenie tmavej flovej hmoty
oddelujtce vrstvicky alebo lemujiice porfyroblasty anhydritu. Ide pravde-
podobne o nerozpustny zvysok karbondtového sedimentu nahradeného sira-
nom.

Pri porovnani obsahu flovej zlozky s obsahom spektralne stanoveného béru
vidief priamu zédvislost. Vo vzorkich s vy88im podielom flovej zlozky je obsah
béru 79—135 g/t, v ostatnych vzorkich sa jeho obsah timerne zmensuje (od
54—8 g/t) so znizujtcou hodnotou R,0; a Si0,. Priama zavislost je zrejmé aj
medzi obsahom béru a draslika. Vo vzorke s obsahom béru 135 g/t je obsah
K,0 4,28 9%, a klesd na 0,18 %, K,O pri obsahu béru 14 g/t. Bér je viazany na
illitova zlozku.

Zmiesané {lovito-karbondtové horniny maji sivomodra farbu, struktiru
aleuropelitickt s mikrokrystalickym karbondtovym tmelom. Anhydrit v nich
vytvéra porfyroblasty podobného tvaru ako v dolomitoch.

Biogénna zloZka

je zastlpend organickou hmotou, ktord sfarbuje flovecové laminy medzi vrst-
viékami anhydritu a ostro ohranic¢ené ostrovéeky a vrstvicky v anhydritovych
dolomitoch a ilovito-anhydritovych dolomitoch. Anhydritové porfyroblasty
sa vyskytuji na styku svetlej karbonitovej a tmavej flovitej hmoty. Chemické
analyzy organického uhlika z troch poléh éiernych flovcov maja tieto hod-
noty:

hibka v m C org
1128 7,43
1072 3,53
1047,8 2,47

Podiel organického uhlika je podstatne vyssi, ako byva v normilnych
flovito-aleuritickych sedimentoch. Predpokladime, Ze analyzované vzorky
predstavuji diagenicky koncentrovani organickét hmotu pévodne rozptylent
v hornine — nerozpustny zvysok po karbonate zatlatenom anhydritom.

Zretelné a uréovatelné relikty organickych zvyskov sa vo vybrusoch ne-
nasli. Prierezy rastlinnych zvyskov st casté (tab. XLI, obr. 1, 2). Hojné st
tiez tenkostenné prierezy ostrakéd, ojedinelé st problematické prierezy fora-
minifér. V. Kantorovéd (1970) uvddza iba vyskyty preplavenej kriedovej
mikrofauny.




Vulkanogénna zloZka

je temer uplne zastretd karbonatizdciou. Pévodni horninu, t. j. sklovity tuf,
ktory mal az niekolkometrovii mocnost pripomina iba nizka vdha (objemova
vaha 1,76), pérovitost, rovnomerne zrnitd struktira a granulometrické zloze-
nie, ktoré je napriek dolomitizacii blizke eolicky transportovanym sklovitym
tufom. Vo vzorke z hibky 1065 m zodpoveda flu (54,4) aleuritickému (44,0)
s primesou piesku (1,6 9,). Traskove koeficienty Md = 0,009, So = 1,04.
Obsah fazkych minerdlov je stopovy. V asocidcii tazkych minerdlov 99,2 9,
prindlezi karbondtu, zvySok limonitu, hypersténu a sludovému minerilu.
Vulkanogénny hyperstén a amfibol boli zistené i vo vzorke z hibky 1076 m.
V nerozpustnom zvysku vzorky z hibky 1004,10 m boli zistené plagioklasy,
auguldrny kremen, sludy, amfibol, epidot, granit a pomerne hojné svetlé bub-
linaté vulkanické sklo. Dolomitizdciou nadobudla hornina plefovosivi farbu
a mikrokrystalicka struktdru (pozri str. 130). Niekedy v nich moZno rozoznaf
rastlinné zvysky.

Pyrit je v celom profile anhydritovo-dolomitového sivrstvia pritomny
v podobe velmi drobnych guléfok o priemere 6—10 mikrénov. Viac-menej
rovnomerne impregnuje karbonitovy tmel, niekedy vytvara zhluky podobné
vyplni pérov alebo rozne vetvickovité a stroméekovité tutvary. Pokial sa pri-
tomné porfyroblasty celestinu, anhydritu alebo sférolity chalcedénu viéiinou
obsahuja zhluky vaésich individui pyritu na vonkaj$om leme vyrastlic. Aviak
st pripady, ze pyrit chyba v karbondtovej hmote a vyskytuje sa len v chal-
ceddne. Vo vrstevnatych anhydritoch je pyrit koncentrovany v laminédch flu.

Diskusia doterajSich poznatkov

Paragenéza minerdlov zistenych v anhydritovo-dolomitovom stvrstvi —
dolomit, kalcit, anhydrit, celestin zodpoveda paragenézam zndmym z evapo-
ritov rozli¢ného veku, aZ z recentu. Este neddvno sa viedli diskusie o primér-
nom alebo sekunddrnom pévode dolomitu v evaporitoch. Dolomit sprevidza
anhydrit iba v niektorych recentnych vyskytoch, alebo mé v nich len maly
podiel v reldcii k aragonitu resp. kalcitu (zvycajne kalcitu so zvyfenym podie-
lom Mg — vysokomagnezidlny kalcit), je vSak dominantnou zloZkou v eva-
poritoch neogénneho a starSieho veku. Dnes sa vSeobecne prijima nédzor
o ranodiagenetickom vzniku dolomitu po aragonite alebo kalcite (H. E.
Usdowski 1967, N. M. Strachov 1951, 1970, E. T. Degens 1967), a to
bezprostredne po uloZeni. Recentné dolomity sié znidme z viacerych vyskytov
v okoli polostrova Katar v Perzskom zilive (A. J. Wells a L. V. Illing
1963, G. P. Butler 1967) z bahamskych ostrovov a Floridy, (F. B.
Stehli — J. Hower 1961, G. M. Friedman 1964) z ostrova Bonaire v An-
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tildch alebo v juZnej Austrilii v zndmej lagiine Coorong, ktort podrobne opi-
sali A. R. Alderman a H. C. W. Skinner (1957), Skinner H. C.
(1963) a C. von der Borch (1965). V kontinentdlnych podmienkach je znamy
subrecentny dolomit a magnezit v usadeninich jazera Bonneville, Utah (30
L. Graf, A. J. Eardley a N. F. Shimp 1961, H. J. Bissel — G. V.
Chillingar 1962). Jeho vek, merany metédou C je 11 300 rokov. Prvy opi-
sal vyskyt recentnych dolomitov D. G. Sapoznikov (1942) v jazere Bal-
chad. Ich genézu riefil v r. 1945 N. M. Strachov a zistil, Ze dolomit vznik4
iba v tych jazerich aridnej zény, ktoré prindlezia ndtriovému a karbondtovo-
hore¢natému typu. Roku 1951 vyslovil nazor, ze vznikd v celkom ranej dia-
gnéze v geologickom zmysle okamzite.

Uréenie veku z niektorych recentnych vyskytov metédou '4C, ktoré cituje
H. E. Usdowski (1967), sa pohybuji od 290 rokov na povrchu, do 3000 ro-
kov v 50 ¢cm hibke.

Pozoruhodné dékazy o metasomatickej zimene kalcitu dolomitom priniesol
vyskum izotopov kyslika (S. Epstein) — D.I. Graf — E. T. Degens 1964
in E. T. Degens 1967). Experimenty ukdzali, Ze dolomit usadzujici sa
z roztoku pri teplote 20 °C md pomer 180/160 vy&if ako je u aragonitu a kal-
citu. Izotopové zloZenie recentnych dolomitov z réznych lokalit ukézalo, 7e
hodnoty vztahu %0/%0 st v nich zhodné s kalcitom. Znameni to, 7e premena
vépnitého flu v dolomit nastala bez chemického vplyvu na aniény CO3 .
Dolomit sa tvoril z krystalického kalcitu v pevnom stave. Struktirou odlisny
aragonit sa musi najprv premenif v kalcit az potom nastdva dolomitizécia.

Niézory na pévod Mg st dosial nejednotné. Mnoh{ autori sa domnievaji, Ze
zdrojom Mg pri dolomitizicii nie je morskd voda (E. T. Degens 1967,
N. M. Strachov 1970), ale organizmy so schrénkami tvorenymi Mg-kalci-
tom a kontinentdlne vody povrchové alebo spodné s vysokym pomerom
Mg**/Ca?* ovplyviujice zloZenie lagin zitok a jazier. H. E. Usdowski
(1967) vychddzajic z hmotovej bilancie Mg dochddza k zdveru, ze dolomity
sa v priebehu ranej diagenézy tvoria pod vplyvom koncentrovanej morskej
vody.

Cenné vysledky geochemickych merani na miestach recentnej tvorby dolo-
mitov a anhydritov prindsa prica G. P. Butlera (1967), z oblasti Abu Dabi
v Perzskom zélive. V horiicej suchej klime dochddza odparovanim solaniek
postupujiicich z lagiiny na pevninu vystupujticej niekolko metrov nad hladi-
nu (Sabcha) k takej koncentrécii roztoku, pri ktorej z neho-vypadévaji po-
stupne karbonaty, sirany a chloridy.

Prvé vypadidvaji karbondty vo forme aragonitu pri koncentricii nad
19,35 9,. Pri koncentrécii 3,35 x vy&Sej zacina vypaddvat sadrovec, pri kon-
centrdcii 7,5 x 19,35 za¢ina vypaddvaf anhydrit, N a Cl pri koncentricii
8,3 x 19,35. Ked G. P. Butler porovnal dbytok Ca, Mg a SO, iénov z roz-
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toku, zistil, ze strata Ca pri vyzrizani CaCO, je takd vysokd, Ze zvysné (Ca
nemohlo stacit pokryt Ca viazané na sirany.

<5 X7 strata x5 a x T nasobok
Mg2+ 100,5 86,0 14,5 pociatocnej koncentracie
S02- 43,5 25,0 18,5 19,35 9,
Ca2+ 11,75 7,25 4,5

Z tabulky je zrejmé, Ze strata SO, sa rovna kombinovanej strate Mg a Ca,
¢ize doslo k nahradeniu ¢asti vyliceného CaCO, s Mg(CO,, premenou aragonitu
na dolomit. Uvolnené Ca iény sa viazali na sirany.

Dolomitizicia aragonitu prebieha este v §tddiu synsedimentdrnom a tento
proces nezavisi od pomeru Mg?+/Ca?*, ale od pomeru SO3-/Ca?* v solankdch.

Autor sktimal zloZenie vod postupujicich do sabchy z kontinentu. Poché-
dzaju z terciérnych hornin. Ich zloZenie je celkom odlisné. Obsahuji mnoho
Ca?* a SOF-, ktorych pomer je 2 (v morskej vode 0,36) ale mdlo Mg?*. Pritok
tychto vod do sedimentu sposobuje, ze ¢ast prv utvoreného anhydritu sa meni
na sadrovec.

Recentné dolomity maji prebytok Ca zlozky, ktory podla tddajov H. E.
Usdowského (1967) a N. M. Strachova (1970) kolisu na réznych lokali-
tach od Cagy — Mg,y k Ca;, — Mgy S pribtdajicim vekom pribida Mg zloz-
ka. Mineralogické zlozenie starsich, geneticky ekvivalentnych karbonétovych
hornin, napr. karbondtov severonemeckého zechsteinu pozostdva z dolomitu,
kalcitu, siranov a chloridov. Dolomity s prebytkom Ca zlozky — protodolo-
mity — maji zle usporiadantt mriezku. Podla J. R. Goldsmitha a D.
L. Grafa (1958) je hodnota pomeru vysok linii 2 ¢ (CuK,) 37,3° /35,3° najcitli-
vejSim parametrom stuprnia usporiadania dolomitu a pohybuje sa od 1-—5.
H. Fiichtbauer (1962)) zo zechsteinu uvddza hodnotu 1—2. Z priemeru
14 merani pomeru vysok linii (FeK,) 47,40/44,80, ktory je 1,93 (max. 2,92,
min. 1,0) vyplyva, Ze nami Studované dolomity evaporitového sivrstvia pat-
ria k dolomitom dobre usporiadanym. Prebytok CaCO, sa v bazilnej a termi-
nélnej casti savrstvia viaze na RTG a opticky stanoveny kalcit. Struktiira
dolomitu, velmi malé rozmery dolomitovych zfn (priemerne 2—3 mikrény)
naznac¢uji analogicky povod s recentnymi vyskytmi, t. j. v $tddiu ranej dia-
genézy premenou aragonitu (cez kalcit) a vysokomagnezidlneho kalcitu na
dolomit pri sti¢asnom vzniku sadrovea. Po spevneni sedimentu doslo pocas
neskorej diagenézy t¢inkom pérovych roztokov k zdmenim medzi karbondt-
mi — aj medzi karbondtmi a siranmi — zdmena sadrovca kalcitom — dolo-
mitu sadrovecom, sadrovea anhydritom.

Pozorovanie recentnej tvorby anhydritu v rajéne Abu Dabi pri Perzskom
zalive, ktoré opisal G. P. Butler (1967), je v literattire ojedinelé. L. Ogni-
ben (1955) opisal jemné vrstvicky primarneho anhydritu v sadrovei sarmat-
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ského veku na Sicilii (12 — 15. 10% rokov). N. M. Strachov (1962), O.
Braitsch (1962), R. F. Conley — V. M. Bundy (1958), H. E. Usdow-
ski (1967) povazuju sadrovec za prvotni formu sulfitu Ca vypadavajiceho
z roztoku. E. T. Degens (1967) uvadza, ze sadrovec je stdlou fizou sulfitu
kalcia pri teplotach nizich ako 42 °C, anhydrit pri teplotdch vyssich ako
42 °C. Niektoré elektrolyty, napr. solné roztoky, znizuju rozpustnost anhyd-
ritu, takze sa stiva stélou fazou pri teplotich znac¢ne nizsich. Vplyv vihy
a teploty pri dlho trvajicom pochovani vyvoldva premenu sadrovca v anhyd-
rit. Za nepritomnosti elektrolytov sadrovec méze byt stily do hibky 800 m.
O. Braitsch (1962) povazuje vys§ie spominany anhydrit zo sarmatu na Si-
cilii za produkt premeny sadrovea a zdoéraznuje jeho spitost s vyskytom ka-
mennej soli. A. J. Wels (1962) a D. J. J. Kinsmann (1964) (in H. E.
Usdowski 1967) medzi minerdlmi recentnych sedimentov v oblasti pol-
- ostrova Katar uvddzaju iba sadrovec, bez anhydritu. H. E. Usdowski
(1967) tvorbu anhydritu v sedimente kladie do stddia ranej az neskorej dia-
genézy, kedy je proces tvorby anhydritu ukonéeny. Dal3f vplyv na paragenézu
evaporitnych ficii maji reakcie medzi minerdlmi a roztokmi, ktoré si vyzadujui
komunikaény pérovy priestor s volne sa pohybujtcimi roztokmi. Takéto re-
akcie boli opisané zo severonemeckého zechsteinu (A. Okrajek 1965).
H. Quester (1962) vyskyt anhydritu v zechsteine 2 medzi Weserou a Emsom
vysvetluje ako jav epigeneticky, spadajici pod pojem ,anhydritizdcia® —
z ,,migrujicich (vagabundierenden)* anhydritovych roztokov, z ktorych sa
anhydrit vyluéuje v péroch alebo dutindch, ¢asto organického pdévodu. Do-
chidza tiez k zdmene dolomitu anhydritom, pri¢om nerozpustny zvySok do-
lomitu vytvara stylolitické povlaky zloZené z organickej hmoty a flu.

Nage vyskumy ukazuji, Ze anhydrit evaporitového suvrstvia vo vrte GK-IV
mé podobné znaky ako anhydrit zechsteinu. Anhydritové porfyroblasty st
pseudomorfézami po sadrovei, ktory je v najvyssej ¢asti stivrstvia nahradeny
kalcitom. Cierne laminy flovej hmoty s vysokym obsahom organického uhlika,
sprehybané paralelne s orientdciou prizmatickych krystalov anhydritu, pova-
zZujeme za nerozpustny zvy$ok karbondtu nahradeného siranom (v zmysle
H. Questera 1962). Rovnaky po6vod pripisujeme sférolitom chalcedonu,
umiestnenym ¢asto na vonkajfom leme vyrastlic. Chalcedénové sférolity op-
ticky velmi pripominaji radidlne laéovity sadrovec. Ich pritomnost preukd-
zala analyza na mikrosonde (tab. 1I). Otdzku, ¢i v tzv. vrstevnatych anhydri-
toch alebo porfyroblastickych agregidtoch anhydritu bol karbondt premeneny
na sadrovec alebo az na anhydrit, nie je mozné riesit. Rovnako nemozno uréif,
¢ anhydrit v dutinidch a péroch vznikol priamo vyzrizanim z pérovych roz-
tokov alebo premenou sadrovca. Pritomnost alebo nepritomnost tmavych
ilovitych povlakov okolo pseudomorféz anhydritu po sadrovei méze riesif
otdzku priméarneho alebo diagenetického pévodu sadrovea. V nasich vzorkich
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sa vyskytuji oba typy porfyroblastov, z ¢oho vyplyva, Ze idiomorfné vyrast-
lice sadrovea vznikali syngeneticky v nespevnenom sedimente i premenou
karbonitu Géinkom pérovych roztokov v neskorsich stddiich diagenézy.

Pri vyluéovani CaSO, z morskej vody je do sadrovca diadochicky vstavany
Sr. C. W. Correns (in O. Braitch 1962) zistil v sadrovei z umelych sol-
nych odparovadiel v Trapani (Sicilia) 0,28 9, Sr. Ak sa meni sadrovec v an-
hydrit, do novej fazy vstupuje len fast Sr, zvysok ostiva v roztoku (H. E.
Usdowski 1967). Daldi zdroj Sr tvoria Ca a Ca—Mg karbonaty, ktoré stra-
cajii ¢ast izomorfne vstavaného Sr pri premene aragonitu a organogénneho
magnezialneho kalcitu na stabilnejsie formy a reakciou minerdlov s pérovymi
roztokmi (H. E. Usdowski 1962). Oba pochody by museli prebiehat uz
v ranej diagenéze, ako o tom svedéia recentné nélezy celestinu na pobrezi
Perzského zdlivu v laginach juznej Austrilie, kde H. Skinnerova (1960)
nadla a# 3 9, celestinu v protodolomitoch. (Okrem N. M. Strachova 1962,
ktory predpokladd primérne vylu¢ovanie celestinu z koncentrovanych rozto-
kov morského povodu prevldda totiz ndzor, Ze celestin vznikd druhotne).

Pocas neskorgich $tadif diagenézy za faktor ovplyviujici pohyb Sr v kar-
bondtoch povazuji J. Veizer — R. Demovié —J. Turan (1971) prie-
pustnost horniny. Jemnozrnné, viac stlacitelné a menej priepustné karbonity,
ktoré vznikli napr. premenou aragonitu anorganického pévodu, zadrzuji viac
Sr uvolneného pri premene nestabilnych foriem karbondtov v stabilné (hoci
Sr nemusi byt st¢astou kalcitovej alebo dolomitovej krystilovej mriezky) ako
karbonéty organodetritické. Sam obsah Sr v roztokoch zdvisi podla cit. auto-
rov od typu komunikaéného systému — uzavreny alebo otvoreny — pri¢om
otvoreny mdze byt spojeny so sladkymi alebo morskymi vodami. Na zdklade
tychto kritérii uvedeni autori zdovodnili rozdiely v priemernom obsahu Sr
v siedmich vekove, litologicky a geneticky odlisnych karbonitovych facidch
v mezozoiku centralnych Zipadnych Karpat a obsah Sr povaZuji za jednu
2z moznosti odligit pévodné chemogénne aragonitové ficie s priemernym obsa-
hom Sr =700 p.p.m. od organodetritickych, kalcitovych s obsahom
Sr > 150 p. p. m.

Nage vyskumy st prispevkom k poznaniu tejto problematiky. Analyzy ob-
sahu Sr v profile evaporitového stvrstvia vykazuji priemer 4100 p.p. m.
s extrémnymi hodnotami 200 aZ 33 000 p. p. m. Orientacné analyzy z podloz-
ného eocénu a nadlozného ottnangu maji obsah 200—600 p. p. m. Sr. Celestin
bol mikroskopicky zisteny iba v jednej vzorke, na rozhrani dolomitovej a an-
hydritovo-dolomitovej ficie v mnoZstve 5.2 %. Podobnti polohu celestinu
v evaporitovych stvrstviach uvddza N. M. Strachov (1962). Na zdklade
teoretickych vypodtov G. Miillera a H. Puchelta 1961 (in O. Braitch
1962) by pri tejto koncentracii roztoku (cca 15 Mol NaCl, /1000 Mol H,0)
mohlo nastat primérne vyluéovanie celestinu. Konstantny, relativne nizky
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obsah diadochického Sr bol zisteny semikvantitativnou analyzou na elektré-
novom mikroanalyzitore (Z. Kotrba) tak v dolomite (0,4 %), ako aj v an-
hydrite (0,2 9%). Drobné submikroskopické krystaliky celestinu sa nasli vo
viacerych vzorkdch v karbondtovej i siranovej hmote.

Nilezy celestinu vo fosilnych evaporitovych stvrstviach st zndme najmé
zo ZSSR (kambrium, devén) a zo severonemeckého zechsteinu. N. M. Stra-
chov (1962) uvddza az 19,9 9, obsahu Sr v morskych sulfatizovanych dolo-
mitoch. F. Theilig — G. Pensold (1962, 1964) opisali Struktiry celestinu
v hauptdolomite zechsteinu. Vyskytuje sa tam iba v péroch, trhlinich a Glom-
koch fosilii ako sekunddrny mineril. Koncentricia Sr dosahuje podobné
hodnoty ako nd§ vyskyt. Stredné hodnoty rozliénych lokalit s 0,08—0,43 9,
lokélne sa vyskytuji akumuldcie az 5 9.

Obsah stroncia sa v evaporitovom stivrstvi znizuje so zvysujlcim sa obsa-
hom terigénnej zlozky. Vo vzorkich s vy$sim podielom flu zvysuje sa i obsah
béru. Medzi Sr a B je nepriama zavislost. Prepoétom B na obsah illitu podla
C. T. Walkera (1962), ktory vychddza z predpokladu, 7e obsah K0 v illite
je kondtantny a rovnd sa 8,5 %, a pomer B/illit (adjusted boron) uréuje zo

B x 8,5 (11 . o g g :
vzorca obsah TR0 sme ziskali zaujimavé tdaje o paleosalinite evaporitov
a nadloZnych ottnangskych sedimentov (pozri tab. 5).

C. D. Curtis (1963) uddva pre morské sedimenty mnoZstvo ,,upraveného
B* 0d 200 do 350. C. T. Walker in H. Harder (1970) uvidza pre zvysent
morski salinitu hodnotu upraveného béru vo vépencoch 652—728, v dolomi-
toch slabo evaporitovych 692—769. V nasich vzorkich st 2 extrémne vysoké
tidaje. Prvy v spodnej ¢asti evaporitov, vo vzorke silne dolomitizovaného flu
s porfyroblastmi anhydritu, druhy
v hibke 1076,8 m, vo vzorke po-
vazovanej za dolomitizovany tuf.
Obsah béru a hodnoty upravené
ho béru st stdlejSie v separova-
8o | nej flovej frakeii pod 5 mikrénov,
odobranej z dolomitizovanych
6000 | flov, ktoré maji iba maly podiel
. dolomitu. Mnozstvo upraveného
E béru je v evaporitovom stivrstvi

podstatne vysSie ako v nadloz-
. nych sladkovodnych a brakickych
sedimentoch a je o niedo vyssie ako
. uddva C. D. Curtis (1963) pre
o s s 120 10 5ppm Sedimenty usadené v mori nor-
Obr. 2 Vztah obsahu stroncia a béru v ppm mélnej morskej salinity.
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povodna hornina

tabulka 5

| facia | hornina hlbka B g/t B upraveny
} 1 ID 1105,8 | 135 269,0

© IDA 1100,6 r 13 650,0
' 3% ' A 1091,5 | 10 236,1
| 2 I D 1081,5 ; 54 3 203,1
| S E DT 1076,8 14 j 1190,0
| 2 DA 1059,5 ‘ 27 A 173,7
| 8° [ IDC 1016,4 1 100 ; 223,1
; cD 992,5 ; 30 ‘ 190,0
Lo 4 Il :

separovany il < 5
|
1D 1141,2 , 156 394,4

[y )] 1D ; 1115,5 224 , 396,1
| 2o | ID ; 1108,5 255 . 392,7
| 2% | ID 1074,5 140 367,2
| 58 | 1D 1055,7 226 ‘ 432,7
-8 1D 1026,6 194 1 389,3
| 25 | ID ‘ 1016,5 166 \ 306,7
et 1D ; 1012,5 172 | 357,5
; 1D ‘ 986,8 113 255,4
! separovany il < 5 u.
| | \

= 1 i 986,5 ] 107 i 302,5

g I | 976,5 72 2314

= 1 966,5 | 56 171,2

E I ‘ 956,5 g 63 , 94,2

1 , 946,5 ‘ 63 \ 98,1

= Al [ 936.5 ; 62 ‘ 224.3

2 Al r 926,5 g 29 ; 120,8

Py Al * 916,5 l 38 | 184,4

=8 Al 908,8 I 46 ‘ 173,0
|4
E | |

Vysvetlivky: I il; D dolomit; A anhydrit; D T dolomitizovany tuf; C kalcit; Al aleurit

Nazory na vznik a vek evaporitového siivrstvia

Recentné chemogénne sedimenty vznikaji v kontinentélnych a morskych
podmienkach. V kontinentdlnych podmienkach aridnej zény si to jazera so sil-
ne mineralizovanou vodou velmi réznorodého chemizmu, ktoré podrobne vy-
hodnotil N. M. Strachov (1962). Recentné chemogénne sedimenty mor-
ského pévodu s asocidciou minerdlov podobnou nami $tudovanému savrstviu

141




vznikaji na pribreznej rovine leziacej nad uroviou prilivovej zény v horiicich
suchych oblastiach (pobreZie Perzského zilivu medzi polostrovom Katar
a Oman, Bahamské ostrovy, Florida) odparovanim solaniek morského povo-
du prividzanych kapildrnou cestou k povrchu pérovitych sedimentov pribrez-
nej zény. Podla G. M. Friedmana a J. H. Sandersa (in N. M. Stra-
chov (1970) sa tymto sposobom za 5000 rokov usadila 150 centimetrova
vrstva recentnych dolomitov. Recentné karbondty v asocidcii so siranmi vzni-
kaji i v lagtinach morského pévodu, kde vSak v désledku ich dlhodobého
odpojenia od mora alebo iba ob¢asného spojenia s nim (napr. lagiina Coorong
v juhovychodnej Austrilii, ostrov Bonaire — Holandské Antily) méze do-
chadzat vplyvom povrchovych alebo spodnych véd kontinentdlneho pévodu
k znatnym zmendm chemizmu s charakterom kontinentdlnych jazier s recent-
nou tvorbou dolomitu — Balchag (N. M. Strachov 1970). Podla citovaného
autora i dal$ich ani v recentnych moriach s vodou uhli¢itanovo-vapenatého
typu, ani na ich pribreznych ploSinich a lagtinach nedochidza k priamemu
vylu¢ovaniu dolomitu. Ten vzniki v 5tddiu ranej diagenézy.

Evaporitové stvrstvie vo vrte GK-IV povaZujeme za sediment morského
povodu azda reliktného, a to na zéklade obsahu béru a stroncia. V rieénych
voddch sa stroncium vyskytuje iba akcesoricky (podla Vernadského 1,3 x
% 1075 9%,), kym v mori je jeho obsah 70 x vy38i. Asocidcia dolomit—sadro-
vec—celestin -+ anhydrit bola zistend na viacerych recentnych lokalitich
morského pévodu. Blizsia charakteristika procesu vzniku nie je predbeine
moznd, aviak nizka objemova viha karbonitov a vysokd pérovitost pripo-
minaji uloZeniny na pribreznych plosinach, ktoré vznikli odparovanim kapi-
lirnou cestou privadzanych solaniek. Chemickt tvorbu karbonitov a siranov
obéas prerufovalo usadzovanie flovitych aleuritov. Usadzovanie terigénnej
zlozky by mohlo zodpovedaf dofasnym &tddidm vysSej hladiny vody, ktord
pokryvala pribreznt ploSinu. Na tieto stadid by bolo mozné viazat i vyskyt
rastlinnych a Zivoé¢idnych zvyikov. Na potvrdenie tejto tedrie nie je zatial
dost konkrétnych podkladov, bude najmi potrebné ziskaf porovnivajice
iidaje o petrografii fosilnych evaporitov podobnej genézy.

Dalsim problémom je otdzka stratigrafického zaclenenia evaporitového sii-
vrstvia a jeho paleogeografickd interpretdcia. Oporné stratigrafické body st
iba v jeho podlozi — eocén a nadlozi — ottnang. Na slienitych zelenych floch
eocénneho veku lezia bez zjavného hidtu dolomity bazilnej Casti evaporitov.
Styk evaporitového stvrstvia s nadloznym ottnangom je nejasny. V jeho naj-
vysSej ¢asti sa objavuji hojné zuholnatené rastlinné zvysky, €o zvadzalo
interpretovaf tieto sedimenty ako produktivne stvrstvie ottnangu. Styk
s vy88im élenom ottnangu, s ficiou nadloZnych flov, je tektonicky poruseny
v hibke 987 —988 m a naznaduje tektonickt poziciu nadloznych flov na eva-
poritoch. U¢inkom migrujtcich roztokov sa tieto stratigraficky i geneticky
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odlisné sedimenty mineralogickym zlozenim zbliZili, sadrovee uvolneny z pod-
loZznych hornin sa usadzuje v puklindch a péroch floveov ottnangu a v naj-
vyssej Casti evaporitov psendomerfézy po sadrovei vytvara kalcit.

Po zohladneni vysledkov palynolégie, ktord na ziklade novsich analyz
(M. Markovd — E. Planderovd 1971) predpokladd eocénno-oligocénny
vek stivrstvia, zdd sa najpravdepodobnejsie, Ze evapority sa usadzovali v pri-
breznej ¢asti vodnej nadrze, Ciastoéne alebo tiplne oddelenej od sedimentad-
ného priestoru centralnokarpatského paleogénu. Mocnost stvrstvia, prepodi-
tand na recentnii rychlosf evaporitovej sedimentécie zodpovedd cca 500 000
rokom. ZvySeny prinos rastlinného detritu v najvysfej ¢asti evaporitového
suvrstvia znamend prinajmenej zmenu klimy a pravdepodobne i zénik eva-
poritovej sedimentécie.

Zaver

Hlboky vrt GK-IV situovany pri obci Bzovik do badenskych neovulkanitov
Krupinskej vrchoviny prevital v hibke 790—1155,4 m ich terciérne podlozie.
Toto prislicha karpatu, ottnangu, evaporitovému sivrstviu a eocénu. Vrt
potom pokracoval v pestrych zlepencoch a pieskoveoch paleocénneho a krie-
dového veku do hibky 2018 m.

Predlozeny clanok sa zaoberi petrografiou evaporitového stvrstvia, ktoré
v podobnom vyvoji, t. j. vo vyvoji anhydritovo-dolomitovom dosial z terciéru
centralnych Zipadnych Karpit nebolo zndme. Neboli zndme ani vyskyty
celestinu v evaporitovych facidach Slovenska. Jeho vek bol uréeny palynolo-
gickym vyskumom ako vrchnoeocénno-oligocénny, klima subtropicka, suchd,
s ustupujiicou vegetdciou mociarneho typu.

Evaporitové stvrstvie je zloZené z karbonatovej a siranovej zlozky sprevi-
dzanej rozdielnym, 8 —90 %, podielom terigénnej frakcie (illit, kaolinit, mont-
morillonit, kremei, sludy, kategdrie ilu a siltu). Hlavnym minerdlom karbo-
nitovej zlozky je dolomit. Kalcit tvori vyraznejiu primes, identifikovateInd
RTG analyzou iba v bazélnej a termindlnej Casti stvrstvia. V bazdlnej éasti
sa nachddzaja kalcitové schrinky a dlomky organizmov v dolomitovom tmeli,
v termindlnej Casti kalcit tvori pseudomorfézy po sadrovei (tab. XLI, obr. 1,
3, 4). V strednej Casti vrtu sa nachddzaji i dolomitizované organické schrinky
s radidlne lacovitymi lemami okolo pérov a problematickych organickych
zvyskov (tab. XLI, obr. 2). Dolomit je kryptokrystalicky a mikrokrystalicky.
Je usporiadany v guléc¢kovitych agregitoch o priemeru 2—7, resp. 20 mikré-
nov, ktoré si zlozené z klencov dolomitu (tab. XLII), obrastenych dolomito-
vou kérkou do teliesok Sestuholnikového prierezu, prisadajiicich k sebe formou
véelieho plastu. (Mikrofotografie z hibky 1039,70 a 1004,10 m). V nerozpust-
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nom zvysku dolomitov mikrokrystalickej Struktiry sa nasli minerily vulka-
nogénneho pévodu (hyperstén, amfibol, vulkanické sklo), ktoré naznacuja, ze
ide o dolomitizované sklovité tufy. -

Pomer CaCO, ku MgCO; v dolomite sa pohybuje v rozpiti 50 : 50 az 54 : 46
moléarnych percent. Struktira a texttra dolomitu je zhodn4 s fosilnymi do-
lomitmi evaporitovych facii.

Sulfty st zastpené anhydritom a celestinom. Anhydrit tvori hluzky, ¢asto
pseudomorfézy po sadrovci, zloZené z listovitych krystdlov plstnatej textiry
prevazne neorientovanych, niekedy s ndznakom tvorby sférolitov. Anhydrit
taktiez vypliia péry praskliny a dutiny alebo vytvira paralelné vrstvitky
o hribke 3—5 mm, zlozené striedavo z prizmatickych a izometrickych krys-
talov, oddelené tmavou 1—2 mm hrubou, flovitosiltovou laminou so zvyge-
nym podielom organickej hmoty (Corg 2,47—7,43 %) (tab. XXXIV). Okolo
vyrastlic anhydritu (tab. XXXIX, obr. 4) dochddza k vi¢siemu nahromade-
niu flovej hmoty, podobne ako okolo vyrastlic chalcedonu, ktory je hojny
v evaporitovom stvrstvi (tab. XXXV, obr. 4) ¢o sved¢i o tom, Ze pri raste
krystélov boli neéistoty vytla¢ené na okraj novotvarov. Koncentricia anhyd-
ritu stipa od dolomitickych ilov, kde je 2—15 9, cez dolomity na 43,5 9%,
k vrstevnatym anhydritom na 80,5 9%,.

Kvantitativne stanovenia obsahu stroncia v anhydritovodolomitovom si-
vrstvi, prevedené na atémovom absorbénom spektrometri Unicam zaznamenali
koncentriciu v rozpati 0,02—3,3 9,, priemerne 0,41 9%, Sr, ¢o je rddove 10 x
vysdie ako v podloZznych a nadloznych sedimentoch. MnozZstvo Sr klesa so zvy-
genym obsahom terigénneho komponentu a nepriama z4vislost je medzi obsa-
hom béru a stroncia (graf 2). Mikroskopicky pozorovatelny celestin bol pozo-
rovany na rozhrani dolomitovej a anhydritovej sedimentacie v spodnej Casti
stvrstvia. Vypliia péry a dutiny v dolomite (tab. XXXVI a XXXVII). Pri
sktimani vzoriek elektrénovym mikroanalyzdtorom sa vo viacerych prepara-
toch zistili v karbonitovej a siranovej hmote drobné krystilky celestinu,
cca 10 mikrénov. Maly podiel Sr je vstavany i v dolomite (cca 0,4 9,) a v an-
hydrite (cca 0,2 %,).

Predpokladime, Ze vznik evaporitového sivrstvia je analogicky s recent-
nymi evaporitmi, tvoriacimi sa na pribreznej plochej rovine v suchej hortce;j
klime odparovanim solaniek priviadzanych kapildrnou cestou k povrchu pé-
rovitych sedimentov. Dolomit vznikol v §tiddiu ranej diagenézy zimenou
aragonitu cez kalcit pri tvorbe sadrovca, v zmysle L. V. Illinga — A. J.
Wellsa — C. M. Taylora (1965) D. Butlera (1967). Anhydrit vznikol
diageneticky zdmenou za sadrovee, vytvdrajici idiomorfné krystily alebo
vrstviéky, alebo sekunddrnu vyplii dutin a puklin.

Genetickii spitost evaporitového stivrstvia so solankami morského pévodu
predpokladdme len na ziklade zvySeného obsahu stroncia a béru. Organické
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zvysky neposkytli dokazy o ich morskom pdvode. Mnozstvo ,upraveného
béru‘ podla C. T. Walkera (1962) sa pohybuje v rozpiti 173,7—1190, vo
vadsine vzoriek zodpovedd mnozstvim uvddzanym v sedimentoch v morskej
vode vyssej salinity.

Do tlad¢e odporucil M. Misik
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M. MARKOVA —R. MEIER

TERTIARY EVAPORITES IN THE BASEMENT OF THE KRUPINSK A
VRCHOVINA MTS.

| (Summary of the Slovak text)

The deep bore-hole GK-IV situated near the village of Bzovik in the Badenian neo-
vuleanites of Krupinskd vrchovina Mts. penetrated their Tertiary basement at a depth
of 790 —1155,4 m. The basement is referred to Karpatian, Ottnangian, to evaporite beds
and Eocene. The bore-hole continued then in coloured conglomerates and sandstones of
Paleocene and Cretaceous age to a depth of 2018 m.

The present article deals with the petrography of the evaporite beds. So far such beds
have not been found in the analogous formation in the Tertiary of Central West Car-
pathians Mts, ncither was the occurence of celestine in evaporite facies of Slovakia
known. The beds have been palynologically dated as Upper Eocene — Oligocene, climate

|
|
| subtropical, dry, with decreasing swamp vegetation.

The evaporite bed sequence consists of carbonate and sulphate with different pro-
portions (between 8 and 90 9,) of terrigene components) illite, kaolinite, montmorillonite,
quartz, mica — categories of clay and silt). Dolomite is the principal mineral of the car-
bonate component. Calcite forms a distinet admixture, identifiable by X-ray analyses
only in the basal and terminal parts of the bed sequence. In the basal part there are
calcite fragments of organisms in a dolomite matrix; in the terminal part calcite forms
pseudomorphoses after gypsum (Pl. XLI, fig. 1, 3, 4, Pl. XXXVIII, fig. 1, PL XL,

In the middle part of the bore-hole there are also dolomitized organic shells, radiating
fringes around pores and around problematic organic remains (Pl. XLI, fig. 2). Dolomite
consistence was prooved by electron probe microanalyser. Dolomite is erypto and micro-
crystalline, arranged in spheroidal aggregates with 2,7 or 20 @ diamster (Pl. XLII).
The aggregates consist of dolomite rhombohedrons covered with a dolomite crust, for-
ming small bodies of hexagonal cross section, fitted together sometimes in the form of
a honeycomb. An insoluble residue of microcrystalline dolomite includes minerals of
voleanic origin (hyperthene, amphibole, volcanic glass) indicating previous vitreous tuff.

Carbon replica clectron photographs show rhombohedrons crystals in cryptocrys-
talline dolomite (Pl. XLIII).

23 X-ray analyses of dolomite showed ordering lines (211) between 2,88 and 2,895,
the ordering line (221) was distinct in 50 9%, of analyses, (111) in 39 % and the ordering
line (100) appeared only in one sample. Th= average value of the ratio of the line heights
(221) / (101) 2 & Fe K 44,80/47,40 in dolomite is 0,54 (max. 1,0 — min. 0,3). This result,
which according to Goldsmith and Graf (1958) represent a sensitive parameter, indicate
a favourable ordering of the crystal lattice.

The MgCO, content in dolomite is between 50 and 46 9, mole 9. Calculations of
chemical analysis and the mean figures of spot analysis by electron probe microanalyser
gave identical results. (tab. 3).

Sulphate are represented by anhydrite and celestine. Anhydrite forms nodules cons-
isting of felted network of lamellar crystals differently oriented, sometimes with indi-
cations of spherolites. In dolomite or dolomitized clay anhydrite forms pseudomorphs
after gypsum or fills pores and cracks and vesicles, or forms parallel layers 3—5 mm
thick (Pl. XXXIV) composed of alternating crystals separated by a dark, 1— 2 mm thick
clayey-silty lamine with an increased proportion of organic matter (Corg 2,6—17,4 %).
Around the anhydrite nodule and also around the chert nodules that are abundant in
the evaporite sequence, a relatively high content of clayey component is concentrated.
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The clayey impruties were squeezed out to the periphery of new phenocrystals (P1. XXXV,
fig. 4; pl. XXXIX, fig. 4). Anhydrite concentration increased from dolomitic clays,
through dolomites to stratified anhydrites from 15—43 -to 80 %,

Quantitative determinations of Sr content in the anhydrite — dolomite bed sequence,
by atomic absorbtion spectrometer Unicam showed a concentration between 0,02—
3,3 9, of Sr. As for the ord>r it is 10 X higher than in underlying and overlying sediments.
- The Sr content decreases with the increasing content of the terrigenous component.
There seems to be an indirect depend=nce between the content of boron and strontium,
but the number of analysss, is still not sufficient to say it definately. Microscopically
observable mineral celestine has been found on the border between dolomite and anhy-
drite sedimentation in the lower part of the bed sequence. It fills pores and cracks in
dolomite (Pl XXXVI; pl. XXXVII).

Using eloctron probe microanalyser, minor crystals (approx. 10 y) of celestine were
found in carbonate and sulphate matter in several samples. A low amount of Sr is diado-
chically built into dolomite (approx. 0,4 %) and even less in anhydrite (approx. 0,2 o)

Perhaps the genesis of ths evaporite bed sequence is analogous with recent evaporites
arising on pericoastal flat plain in a dry warm climate, owing to evaporation of brines
ascending through capillaries to the surface of porous sediments. Dolomite arose in the
stage of early diagznesis by the substitution of aragonite by calcite during the formation
of gypsum, in the sense of L. V. Illing — A. J. Wells — C. M. Taylor (1965),
0. Butler (1967) and other. Anhydrite arouse diagenetically by substitution of gypsum,
forming idiomorphic crystals or layers or secondary filling of the cracks and vesicles.

A genetical relation between the evaporite bed sequence and the brines of marine
origin may be presumed on the basis of the increased Sr and B content. The amount of
»adjusted boron* according to C. T. Walker (1968) is 173 —1190; and in the majority
of samples corresponds to ths amounts included in sediments deposited in sea water of
higher salinity.

Prelozile E. Jassingerovié
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IMRICH VASKOVSKY*

0 LITOLOGII, GENEZE A VEKU SPRASI V DOLINE DUNAJA
NA USEKU KOMARNO—STUROVO

(6 obr. v texte, 1 tab. na kriede, anglické resumé)

Abstrakt. Die Arbeit befasst sich zusammenfassend mit den Léssen im
Donau-Tal des Abschnittes Komédrno—Sttrovo. Die Arbeit nimmt in Betracht
die #dlteren Angaben und widergibt eine verschiedene Charakteristik der Loss-
Dzcken, wobei auf ihre Beschreibung, paldontologische und lithologische Zu-
sammensetzung grosserer Nachdruck gelegt wird.

Znainé plochy Tavej strany doliny Dunaja v tseku Komérno—Starovo po-
kryvaja sprase, ktoré sa tu nachadzaju popri kvartérnych fluviilnych sedi-
mentoch. Vyskytuji sa prevazne na j. svahoch Hronskej pahorkatiny, Belan-
skych kopcov, ktoré v tomto tiseku doliny tvoria jej s. ohranicenie, a tiez i na
niektorych terasovych stupnoch priamo v doline Dunaja. O priestorovom
roziireni spragovych sedimentov na studovanom tzemi, resp. o ich niektorych
vlastnostiach, obsahu fauny a pod., nachddzame zmienky u viacerych auto-
rov (B. Inkey 1896, H. Horusitzky 1896—1916, I. Timkd 1901—1904,
J. Petrbok 1924, M. Lukni& — S. Buéko 1953, V. Lozek 1952, 1955,
1964, L. Kalas 1964, J. Hrasko — D. Minafikovd — J. Sajgalik
1968, M. Matula 1964 a dalsi).

Hoci vyskumy predchddzajicich autorov znamenali zna¢ny prinos pre s$ti-
dium zloZenia, veku a genézy sprasi na sledovanom tzemi, mnohé otdzky
neboli dostatoéne objasnené. Viacrocné terénne vyskumy sprasovych pokry-
vov doplnené laboratérnym vyskumom ndm umoznujia bliz8ie objasnif nie-
ktoré ich zvldstnosti. Stithrnny pohlad na tieto zvlastnosti z historicko-geolo-
gického aspektu umoziniuje do znaénej miery rekonstruovat podmienky for-
movania sprasovych sedimentov. Ziskané tidaje ndm okrem toho umoZziiuji
vzdjomne porovnat sprafové profily a vyclenené genetické typy sedimentov.

Schematické znézornenie rozsirenia sprasovych sedimentov na predmetnom
uzemi je na prilohe (obr. 1). Pri zovseobectiovani regiondlnej charakteristiky
niektorych vlastnosti sprasi (sprasovych pokryvov) vychddzame predovietkym

* Geologicky tstav Dionyza Sttra, Mlynsk4 dolina 1, Bratislava
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| Obr. 2 Litologické zloZenie sedimentov odkryvu Bu¢ — turecky eintorin
‘ Fig. 2 Lithological Composition of Sediments at the Outerop Bud-Turkish Cemetery



zo zistenych vlastnosti v nasledujtcich profiloch: Bié — turecky cintorin
(obr. 2), Ba¢ — ihrisko, Jursky Chlm (obr. 3), Muzla — pri cigdnskej osade,
Obid — pri hridzi, Stirovo — teheliia (obr. 4), Stirovo v km? 13 (obr. 5),
Vojnice — pri ciginskej osade, Modrany (obr. 6), vrty PV-2, PV-3, PV-4,
PV-5, atd.

Hribka sprasovych pokryvov na studovanom tizemi nie je rovnaka. Vzhla-
dom na morfologick poziciu ich podlozia pozorujeme, ze najvicsiu hribku
dosahuji pokryvy v pritpatnych ¢astiach svahov Hronskej pahorkatiny s te-
rasovymi stupfiami (napr. vrt PV-5, do 25 m) v priestore medzi Srobdrovou
a Vojnicami, na svahoch a v tidoliach Hronskej pahorkatiny (napr. odkryvy
Modrany do 16 m, obr. 6). Vychodne od Srobirovej na strednom terasovom
stupni je ¢o do mocnosti vyrovnany sprasovy pokryv).

Stavbu sprasovych pokryvov na sledovanom tizemi tvoria sprase rdznej
mocnosti horizontov, ktoré nemaji makroskopické znaky zvrstvenia (tzv.ne-
vrstevné sprase). Popri nich sa tu nachadzaja aj polohy rytmicky zvrstvenych
pieskov s polohami hlin (obraz 2, 4, 6) a fosilnych péd, ktoré si fosilizované
v roznych stadidch vyvoja (obr. 3, 4).

i — — RS

Vysvetlivky k litologickému zlozeniu sedimentov odkryvov: Bué¢ — turecky cintorin,
Jursky Chlm-1, Starovo — tehelia, Starovo km? — 13, Modrany — I:
Explanations to Lithological Composition of Sediments at the Outcrops: Ba¢ — Turkish
cemetery, Jursky Chlm-1, Starovo — brickyard, Starovo km? — 13, Modrany — 1:
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1 fluvialne hliny prachovité; 2 — fluvidlne hliny pies¢ité; 3 — hlina flovitd az il; 4 — fluvidlne piesky;
5 — fluvidlne piesky so &trkom; 6 — eolické sprase; 7 — eolicko-deluvidlne sedimenty; 8 — viate piesky;
9 kultarna vrstva; 10 — terciér; 11 — recentna ¢ernozem; 12 — fosflna ¢ernozem; 13 — fosilna hne-
dozem (Parabraunerde); 14 — zo6na oglejenia; 15 — slabé zahlinenie; 16 — Ca-horizont; 17 — krotoviny;
18 — konkrécie CaCO, 19 — vyskyty fauny; 20 — kryoturbacia; 21 — artefakty; 22 — osteologické
nalezy; 23 — zrnitostné zloZenie s dispergatorom Na,P,0,; 24 — prirodzeny stav mikroagregitov; 25 —
rozmer frakeif v mm: a) 1—0,5 mm; b) 0,5—0,25 mm; ¢) 0,25 0,1 mm; d) 0,1—0,05 mm; e) 0,05 —
0,01 mm; f) 0,01 — 0,005 mm; g) 0,005 — 0,002 mm; h) < 0,002 mm; 26 — stupei mikroagregacie; 27 —
CaCOy; 28 — humus; 29 — granat; 30 — amfibol; 31 — hyperstén + augit; 32 — opakné minerdly; 33 —
epidot + zoizit

1 — Fluvial loams, aleuritic; 2 — Fluvial loams, sandy; 3 — Clay loam to clay; 4 — Fluvial sands;
5 Fluvial sands with gravel; 6 — Kolian loesses; 7 — Kolian-deluvial sediments; 8 — Drift sands; 9 —
Cultural horizon; 10 — Tertiary; 11 — Recent black earth; 12 — Fossil black earth; 13 — Fossil
brownearth (Parabraunerde); 14 — Gley zone; 15 — Slight loamification; 16 — Ca-horizon; 17 —
Mole-hillg; 18 — CaCO, coneretions; 19 — Occurrences of fauna; 20 — Cryoturbation; 21 — Artifacts;
22 — Osteological findings; 23 — Grain size composition with dispergator Na,P,0,; 24 — Natural
state of microaggregates; 25 — Dimension of fractions in mm: a) 1—0,5 mm; b) 0,5 —0,25 mm; c¢)

0,25 —0,1 mm; d)0,1—0,05 mm;e) 0,05 — 0,01 mm; f) 0,01 —0,005 mm; g) 0,005 —0,002m; h) <.0,002; min;
26 — Degree of microaggregation; 27 — CaCO,; 28 — Humus; 29 — Garnet; 30 — Amphibole; 31 —
Hypersthene + augite; 32 — Opaque minerals; 33 — Epidote + zoisite
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Heterogénnost stavby sprafovych pokryvov, spésobend pritomnostou ryt-
micky zvrstvenych horizontov sprai, striedajiicich sa pieskov a fosflnych péd,
sa odriZa aj v ich zrnitostnom zloZeni a v dalSich vlastnostiach. ~

Jednym z dolezitych znakov skimanych sprasovych horizontov, resp.
vrstiev je ich zrnitostné zloZenie. Ich vzdjomné porovnanie ndzorne ukazuje,
ze dominujiice postavenie v ich zrnitostnom zloZeni maji prachovité tastice
(frakcia 0,05—0,002 mm) — do 68 %, Takéto zastipenie uvedenej frakcie
viak nie je u vietkych profilov rovraké: zaznamendva znaéné vyskyty vo
vertikdlnom aj horizontdlnom smere. Najvicsi obsah a zdroveri aj najmensi
rozptyl zastipenia tejto frakcie maji sprase vrchného podhorizontu (hibka
2,2—2,8 m) v odkryve Jursky Chlm — 60,8—67,7 %, (obr. 3), v profile $ttrov-
skej tehelne do hibky 5,5m 58,5—67 % (obr. 4), v Modranoch v hibke 7,1—
9,9 m 52—68 9, (obr. 6). NajniZsi obsah a pomerne najviéii rozptyl pracho-
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Obr. 3 Litologické zloZenie sedimentov odkryvu Jursky Chlm-1
' (Vysvetlivky pozri na obr. 2)

Fig. 3 Lithological Composition of Sediments at the Quterop Jursky Chlm-1 (Expla-
nations see fig. 2)
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vitych Gastic zistujeme v odkryve Modrany v hibke 2,25 m 37,5—54 9,
(obr. 6). V ostatnych profiloch ich obsah koliSe v rozmedzi 50— 65 9. Najsil-
nejiia je frakcia hrubého prachu (0,05—0,01 mm).

Podobné rozdiely st aj v daldich zrnitostnych zlozkéch spraéi, vo frakcidch
piescitych a ilovitych. Ich obsah je vsak v porovnani s celkovym obsahom
dastic vSeobecne nizsi.

Frakcie piesku (nad 0,05 mm) st v skiimanych spraiach zastipené od 18—
51 %,. Najvicsi obsah tychto ¢astic ma sprasovy horizont v hibke 2,25 50 m
(obr. 6), PV-5 v hibke 2—4 m (40—46 %) a najnizsf obsah ma vrchny spra-
Sovy podhorizont v Jurskom Chlme v hibke 2,2—2,8 m 18,2—22,4 9 (obr.3).
Takmer podobny obsah mé aj sprafovy horizont v &tirovskej tehelni do 5,5 m
(do 25 %,).

Daldou délezitou zlozkou zrnitostného zlozenia skiimanych sprasi je pritom-
nost fyzikdlneho ilu (menej ako 0,002 mm), ktory je zastipeny od 4,5 do
20 %. Jeho najvyssie zastiipenie pozorujeme v sprafovom horizonte do hibky
5,5 m v Starovskej tehelni (obr. 4) a v profile v Modranoch (obr. 6).

Napriek rozdielnym lokdlnym hodnotdm v obsahu a zastiipen{ zrnitostnych
frakeif vidno ur¢itd zhodu v ich obsahu, ktord sa navymkyna z rameca zrni-
tostnej klasifikicie J. Peliska (1968) pre sprase ('SSR.

tabulka 1
Zasttpenie vysokodisperznych mineriloy vo frakeii < 0,001 mm
(Representation of Highly Dispersive Minerals in Fraction < 0,001 mm)

‘ Pora- i Metéda stanovenia

dové Hibka — —

tslo | | RTG \ DTA |
|
|
ji% <F 1,8—2,0 ‘ montmorillonit, illit, kaolinit, kalcit, do- organické litky,
| lomit, ndznak Zivca kalcit, kaolinit
1.2 2,7—2,9 montmorillonit, kaleit, dolomit, illit, kalcit, kaolinit
{ kaolinit, kremen, ndznak zivea !
{158 4,1 —-4,3 montmorillonit, illit, kaolinit, kaleit, organické latky ‘
v ' mélo dolomitu, kremen kaolinit, kremenn |
| 4 5,1—5,5 | montmorillonit, illit, kaolinit, kalcit, kaolinit, kalcit
; | dolomit, kremen
6 7,05—17,2 ’ montmorillonit, illit, kaolinit, kalcit, montmorillonit, [
] | dolomit, kremer J kalcit

|

Prirodzené mikroagregity v skiimanych sprasovych horizontoch st zviésa
ststredené v prachovitych, menej v pieséitych a len ojedinele v flovitych frak-
cidch. V prachovitych frakeidch (0,05—0,002 mm) sa koncentruji v rozmedzi
57—16 9,, v pies¢itych frakcidch (nad 0,05 mm) od 22—44 9% (obr. 2, 3, 4, 6).

Spragové horizonty sa vyznauji nizkym a strednym stupfiom mikro-
agregédcie (obr. 2, 3, 4, 6). Medidn zrnitosti je od 0,011—0,089 a st dobre,
stredne aZ zle vytriedené (So = 1,7—4,0); obsah humusu 0,18—0,38. Karbo-
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Obr. 4 Litologické zloXenie sedimentoy Stiirovo — teheliia
(Vysvetlivky pozri na obr. 2)
Fig. 4 Lithological Composition of Sediments at the Outerop Stirovo-Brickyard (Expla-
nations see fig. 2)



néity (CaCOy) v sledovanych sprasovych horizontoch sa nachddzajt v réznych
formdch, napr. drobné biele pseudomycely, malé krystilky vystielaju stienky
pérov. Sekundirne formy CaCO, existujii ako karbonitové konkrécie, cic-
vary, a i. Vo vidSine pripadov konkrécie nepresahuji velkost fazule: byvaja
rozptylené. Zvyseny obsah CaCO, je obyéajne vo vrcholovych &astiach spra-
Sovych horizontov (karbondtovych horizontov, podpédnych stykoch, resp.
podach). Takéto obsahové zvysenie (do 36 9,) pozorujeme napr. v stirovskej
tehelni a v odkryve B¢ — ihrisko. VSeobecne obsah CaCO, v horizontoch
sprasi kolise od 6 do 28 9.

Zrnitostnymi rozbormi zailovanych poléh v sprafovych profiloch Jursky
Chlm v hibke 2,8—3,3m (obr. 3), v starovskej tehelni v hibke 4,5—6,1 m
(obr. 4) sme zistili bohaté zloZenie. V porovnani so spraovymi horizontmi,
ktoré poslizili ako substrit pre ich tvorbu, zachovivaju si prevladajice po-
stavenie prachovité castice (0,05—0,002 mm) s obsahom 48—56 %. Rozdiel
pozorujeme v znizeni piescitych ¢astic (nad 0,05 mm); ich obsah kolige v tizkom
rozmedzi 22—27 9,. Na druhej strane mézeme pozorovat zvyseny obsah flo-
vitych castic (pod 0,002 mm) — do 25 %,. Uréitd zhoda je aj v prirodzenej
koncentrécii mikroagregatov. Podobne ako pri sprasi, aj v tychto polohéch sa
predovietkym sustreduji v prachovitych frakeidch (55—78 %), v mensej
miere v piescitych frakcidch (21—41 9,) a len mélo (do 2 %) v flovitych frak-
cidch. Zailené polohy maji stredny a vysoky stuperi mikroagregicie (18—
25 9)- Je to vySsi stupen, nez majii samotné sprase. Medidn zrnitosti 0,014 —
0,017; st zle vytriedené az nevytriedené (So = 4,0—5,8), karbon4tne (CaCO, =
= 10—16 9,). Pravdepodobne tu ide o sekunddrne obohatenie viapnom. Ob-
sah humusu je 0,61—0,93; jeho vysii obsah, najmi v zailenej polohe $ttirov-
skej tehelne mozno vysvetlit aj pritomnosfou kolisania hladiny podzemnych
vod.

Z predchidzajicej charakteristiky sme videli, #¢ medzi monolitnymi (bez-
vrstevnymi) horizontmi sprasi v niektorych skiimanych profiloch (Modrany
obr. 6, Ba¢ — turecky cintorin obr. 2, Stdrovo km? — 13 (obr. 5, vrt PV-5)
sa nachddzaji striedajtice sa polohy pieskov. Tieto polohy nemaji rovnaké
zrnitostné zloZenie; striedajti sa v nich hrubsie a jemnejsie vloiky (tab. XLIV).
Mocnosti hrubsich a jemnejdich poldh st rdézne (obr. 6). Polohy sa
navzijom vyklifiuji a nasadzujd. Ich spodny kontakt s podloznymi spragami
je ostry. V zrnitostnom zloZeni pieséitejsich poloh prevlida piescitd frakcia
(mad 0,05 mm). Jej zastipenie viak v jednotlivych polohdch dost kolide
(23—90 9;). Obsah prachovitych éastic (0,05—0,002 mm) tiez kolige (od 10—
62 %) a obsah ilovitych Castic nepresahuje 8 9%,. Prirodzeny stav mikroagre-
gitov je sistredeny hlavne v piescitej frakcii. V porovnani s ostatnymi ¢asta-
mi sprafovych pokryvov sa tieto polohy vyrovnaji nizkym stupfiom mikro-
agregdcie; s vytriedené velmi dobre, dobre, zle aZ nevytriedené (So = 1,4—
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5,8); st vapnité, maja 2—16 9, CaCO,; pH je 6,7—8,1; obsah humusu 0,13 9
(odkryv Baé — turecky cintorin — obr. 2).

Okrem zaiflenych poloh, o ktorych predpokladdme, Ze predstavuji inicidlne
§tédia vyvoja fosilnych pédnych horizontov bud priamo v sprafovych pokry-
voch (vrt PV-5 v hibke 19—21 m), alebo v ich podlozi (odkryv Modrany
v hibke 14,1 m, obr. 6), nachddzaj sa na sledovanom tizem{ fosflne pédne kom-
plexy, pozostévajice z viacerych pddnych horizontov. Spominané pédne kom-
plexy, vyvinuté na sprafiach, si si makroskopicky velmi podobné. Typolo-
gicky sa lisia od fosilnych horizontov vyvinutych na strednom terasovom
stupni (luzné ‘ernozeme). Celé jadro z pédneho komplexu vrtu PV-5 bolo
nedopatrenim odobrané na vyplavenie fauny, preto pri litologickej charak-
teristike jednotlivych pddnych horizontov pouzivame modransky odkryv
(obr. 6).

Vrehny horizont fosilnej pody (hlbka 14,1—15,3 m) tvori tmavotierna fo-
silna péda hrudkovitej Struktiry (¢ernozem). V zrnitostnom zloZeni pédneho
horizontu prevlddaji prachovité &astice (0,05—0,002 mm), v rozmedzi 44—
57 %,. Pomerne vyrovnany obsah maji pies¢ité ¢astice (nad 0,05 mm) — asi
2432 9, a flovité Zastice (pod 0,002 mm), ktoré dosahuji 25 %,. Tak ako
u sprasi, aj v tomto fosflnom pédnom horizonte sa prirodzené mikroagregéty
ststreduji v prachovitych frakeidch (65,5 %) a v pies¢itych frakcidch (do
33 9,); velmi nizka (do 1,5 %) je ich koncentricia v flovitych frakcidch. Vse-
obecne sa horizont vyznaluje vysokym stupiiom mikroagregicie (22 9);
mediédn zrnitosti je 0,008—0,18; je zle vytriedeny az nevytriedeny (So =
= 3,0—5,3). Obsah karbonitov (obr. 6) smerom do hibky sa postupne zvy-
§uje z 1 na 26 %,. Obsah humusu m4i opaéni tendenciu — z 1,18 klesd na
0,20 9%,. Chemické zlozenie horizontu: Si0, (66—75 %), Al,O, (10,2—12,5 %),
Fe,0, (2,0—3,6 %), FeO (1,4—1,6%), TiO, (0,7—0,9 %), MnO (1,6—1,8 %),
P,0; (0,02 %), CaO (1,1—1,2 %), MgO (1,8—1,9 %), K,O (1,6—1,8 %), Na,0
(1,2—1,4 %), CO, (0,39—0,57 %,).

V hibkovom rozmedzi 15,3—15,6 m medzi vrchnym a spodnym pédnym
horizontom sa nachddza tenki medzivrstva s tymto zrnitostnym zloZenim:
prachovitych Castic 30—40 9,, pieséitych 36—43 9%, a ilovitych fastic 19,5—
27 9. Medi4n zrnitosti 0,025—0,029; vrstva je nevytriedend (So = viac ako
5); obsah CaCO, je 7—13 9, a humus nachddzame len v stopdch.

Druhy fosilny horizont je reprezentovany taktiez ¢ernozemou. V jeho zrni-
tostnom zloZeni, na rozdiel od predchddzajiceho, maji vicsie zastiipenie pies-
tité Castice (nad 0,05 mm), ktorych obsah kolie v rozmedzi 45—53,3 9%,
Mensie zasttipenie maji prachovité dastice (0,05—0,002 mm) v rozmedzi
11,5—23 %,. O nieo vy%3i obsah nez prachovité Castice maji flovité Castice
18,5—26 %,. Medién zrnitosti je 0,059—0,107; horizont je zle vytriedeny aZ
nevytriedeny. Pre tento horizont je charakteristické postupné zniZovanie ob-
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Obr. 5 Litologické zloZenie sedimentoy odkryvu Stirovo km? — 13
(Vysvetlivky pozri na obr. 2)

Fig. 5 Lithological Composition of Sediments from the Outerop Starovo km? — 13
(Explanations sece fig. 2)

sahu CaCO, z 3,0 na 0,3 %, Podobne je tomu aj pri obsahu humusu (obr. 6).
Chemické zlozenie horizontu: Si0, (69,8—74,5 %), ALO, (10,4—12,1 %),
Fe,0, (4,7—5,3 %), FeO (0,7—1,4 %), TiO, (0,5—0,6 %), MnO (0,06 %),
K,O a Na,O dosahuje az 1,28 %,.

Fosilny pddny horizont je bez preruSenia ulozeny na podloznom horizonte,
ktory predstavuje fosilnu pédu typu hnedozeme. Vyznacuje sa kockovitou
polyedrickou rozpadavostou. Hibkovy dosah je cca 1,2m, zial, pre zna¢né
zasutenie nebolo mozné tento horizont Studovat.

Sfarbenie spragovych sdvrstvi na skimanom tzemi sa znaéne meni. Domi-
nuje svetlozltd farba s odtiefimi do svetlohneda aZz tmavohneda. Svetlejsie
farebné odtiene st vo vrchnejsich polohdch, tmavsie v spodnych polohdch.
Na svahoch a v jv. Casti stredného terasového stupiia prevlida sivozelend
a modrd farba s flakatymi hrdzavymi émuhami. S tymto typom sfarbenia sa
stret4vame v modiarnych sprasiach v bazdlnej ¢asti pokryvu na strednom
terasovom stupni. Sprage hlavne vo vy&ich ¢astiach profilov si makropéro-
vité. Vieobecne sa sprafe vyznacuju vertikdlnou odluénostou.

Zastapenie fazkych minerdlov vo frakcii (0,25—0,05 mm), ako uvidza
D. Minafikova (1966) v skiimanych sprafovych profiloch (sprasiach, zvrst-
venych polohich a zaflovanych polohdch), poukazuje na uréité zoskupenie ich
asocidcif a tieZ na vzfah k deflaénému priestoru. Zatial ¢o v odkryvoch Modra-
ny (obr. 6) obsah asocidcie tazkych minerilov poukazuje na zvySeny obsah
hyperstén-augitu (11—46 9,), vyrovnanejsie zasttipenie v celom profile maji
opakové minerdly (asi 25 9,), pomerne nizky je obsah granitov (2—11 %)
a amfibolu (do 5 9,). Podobnym zastipenim asocidcie fazkych minerdlov sa
vyznatuje aj odkryv Vojnice pri ciginskej osade, kde taktiez prevlédajia mi-
neraly hyperstén-augit (do 28 9,), opakované mineraly (29—31 %), granity
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Malakozoologické nilezy z vrtu PV-5
(Malacozoological Findings from Borehole PV-5

fo =@ o &£ v o B 5 ®w
Zoznam druhov £ | I I | I | | | |
BN D " - o o ) b = e
ER 2 & & 8§ & o £ Z 2
1 Discus ruderafus (Hart.) - - - - - - o 1z 3= o
2 Arianta arbustorum (L.) - - - 1z - - - 00z +|z ++|z
Vitrea erystallina (Miill.) - - - - = = - _ - =
3 Perforatella bidentata (Gm.) - - - - 3 1z = = o S
Abida frumentum (Drap.) - - - - - = Lo — e =
4 Helicopsis strista (Miill.) - - - - oz - - - - -
Chondrula tridens (Miill.) = o= - - 1z - - - - -
Pupilla sterri (Voith) - - - - = ~ ae s . =
Columella columella (Mart,) - - - - - - - — — L
Pupilla loessica Lozek - - o 00 - - — — - =
Pupilla muscorum (1..) = 4+ 4+ — - - = = - o
5  Pupilla muscorum densegyrata L7k. - ++ +4 1j? — - - 00 ++ 00
Vallonia costata (Miiller) - - - - - o — 00 + 00
Vallonia pulchella (Miiller) - - - - = . — 00 e 00
Vallonia tenuilabris (A. Br.) - - ++ - - - e - = -
Vertigo pygmaea (Drap.) - - - - o - - 00 00 _
Cochlicopa lubrica (Miiller) - - - - - - = olz = =
7 Perpolitla hammonis (Strom) - - - = — - _ _ L o
Trichia hispida (Li.) - - - - o? 0 1z 00 0 o?
8  Succinea oblonga Drap. B 4+ +++ + 00 00 12? o4 o 00
Vertigo substriata (Jeffr.) - - - - ~ - - = s 1
Succinea putriz (L.) - - - - - - = o? = =
Vertigo angustior Jeffr. - - - - - - = - 1 -
9 Vertigo antivertigo (Drap.) - - - - - = F= 00 - =
Vertigo genesii (Grd.) - - - - - ~ - o ~ =
Vertigo geyeri Lindholm - - - - - = - 00 ~ —
Vallonia enniensis Gredler - —~ - - = - N o - ~
Anisus vorter (L.) + - o - - — = e =t =
Lymnaea stagnalis (L.) - - - - = = - -, 0 L
Cyraulus acronicus (Férr.) - - = — - = - o = =
Anisus septemgyratus (Rossm.,) 00 - - - - = A = Ao v
Bithynia leachi (Shep.) - - - = — lop. - o pes =
10  Lymnaea occulla Jackiewicz 0 - — - - s - - — =
Planorbis planorbis (L.) 4 - - = - 2 — - 3 A
Segmentina nitida (Miiller) o - ~ - - — - - - -
Amnisus laucostomus (Millet) - - - 1 - - - . 00 -
Anisus spirorbis (1.) 44 2j - = = - — 00 e o
Valvata pulchella (Studer) - - - - - - 7 o = e

Pisidium obtusale (Lam.) - - - - = = - = - s

Podiel: o — ojedinele, 00 — zriedka, + — dost hojne, ++ — hojne, +++ — velmi hojne; pri vzdcnych néle-
zoch je uvedeny priamo polet kusov; j — juvenilny (mlady) exemplar, z — iba Glomky, ? — uréenie pri-
blizné, op. — operkulum, L — lasttra u lastarnikoy
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tabulka 2

pri Srobarovej (podla V. LoZeka 1970).
near Srobarovd (According to V. Lozek 1970))

Ep) ) ) =) “ ]

& = = S e = ) v el w e v o -
| | 1 | = = a @ - o w2 [ -

o o o o = - = | I | | | | | I |
- < = - - = = = ] =3 v S 0 e w A

(] - e - —_ — — (- ke o0 I~ - w w - _;

+% +/z  00]z - — - - - - = - - 1z - - -

= o P - = = = = - = e - S
1na - - - = - ™ ~ - - - - - - -
= - = = - - - - - == = ot [ + ++
= = & - - - - - - = - 1z . = -
- - +++ 4+ 3 00 4+ 4+ 0 4 - 4o B 44 44
- - - — - — - - - - - - - - - - o

— 0j - S 4 = = = = = = - = 0

Al o =S - = = — - - - - - -~ -~

o0 - - ~ o = = L = = ~ & — = it - -

(4] ] - - =5 < - ~ - o = el o - £

0 - o = - > . i s - = i - e o ¢
[ 'y e e 2 0 ;g = i g o= L = =
= - - - - o - - - - - - - -

(Representation: o — scarcely, oo — rarely, + — quite abundantly, ++ — abundantly, +++ — very abund-
antly; in the case of rare findings the number of specimens mentioned, j — juvenile specimen, z — only
fragments, ? — approximate determination, op. — operculum, L. — lamellibranch test
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(12—19 %), amfibol (do 19 %). To isté zasttpenie maji aj vysiie polohy vo
vrte PV-5 a vrt PV-4. Rozdielne zasttpenie asocidcie tazkych minerilov m4
odkryv Bu¢ — turecky cintorin (obr. 2), B¢ — ihrisko, Muzla a vrt PV-2.
V odkryve B¢ — turecky cintorin z grafického zndzornenia na obr. 2 vidief,
ze v sprasovych horizontoch je iné zastiipenie f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>