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pelagic trough in the Pieniny Klippen Belt 
or in the Magura Zone is excluded, in 
spite of overwhelming new data that show 
the presence of pelagic Middle and Upper 
Triassic both in the Pieninic Klippen 
Belt (e. g. Mišík — Mock — Sýkora. 
1977: Kozur — Mock in Kozur — 
Mostler, 1981: Middle and Upper Trias­
sic pelagic conodonts and rich radio-
larian faunas) and in the Magura Zone 
(Soták. 1985, 1986). The Triassic sequence 
of the Mecsek Mts. is regarded as a whole 
as "Germanic Triassic" or as a sequence 
with "strong affinities to the Germanic 
Triassic". Therefore in these papers the 
Mecsek Mts. is either placed north of the 
Magura trough at the margin of stable 
Europe (report of the Hungarian Working 
Group for the IGCP Project N" 198. Zurich 
1986), in a similar position in the under­
ground of the Flysch Carpathians (Káz-
mér — Kovács — Péró. 1984) or directly 
into the Pieninic Klippen Belt Magura 
trough (Kázmér — Kovács. in press; these 
authors do not separate the Magura 
trough from the Pieninic Central Furrow). 

It seems to us very necessary, to made 
some general remarks to the Germanic 
Triassic, to the question: what is Ger­
manic Triassic? Of course, it cannot be 
the task of the present paper to give 
a comprehensive review about the Ger­
manic Triassic. This is already published 
in numerous papers and monographies 
(Dockter et al., 1980: Kozur, 1974, 1975; 
Kozur — Seidel, 1983; Mader, 1985 and 
quoted literature in these papers). We 
want only to show the general criteria of 
the Germanic Triassic and we want above 
all to show, that the pure presence of 
a continental to shallow marine, partly 
lagoonal Triassic sequence says nothing 
about the connection to the Germanic 
Triassic. Even, if such a Triassic sequence 
consists of a predominantly sandy lower 
part, a shallow marine carbonatic middle 

part and a predominantly lagoonal upper 
part, it does not indicate relations or 
affinities to the Germanic Triassic, if there 
are not the same faunal successions, 
endemic Germanic Triassic faunal elements 
and the same events (in time and cha­
racter) as in the Germanic Basin. If 
these latter criteria are not present, the 
above mentioned Triassic lithological 
sequence would only indicate a similar 
degree of crustal stability under similar 
climatic conditions as in the Germanic 
Basin. But the Triassic climatic conditions 
were nearly the same over the vast area 
of the western Tethys and its northern, 
western and southern foreland. Therefore 
we can find sequences similar to the 
Buntsandstein — Muschelkalk — Keuper 
succession of the Germatic Basin both at 
the northern, western, southern margin of 
the Tethys and also in elevated not so 
mobile belts within the Tethys. 

"Germanic Triassic" outside the Germanic 
Basin 

The Triassic system was established by 
vonAlberti(1834)in the Germanic Basinand 
the recognition of the Germanic subdivision 
outside the Germanic Basin was a normal 
step in the geoscientific progress in the 
last century and partly also in the first 
time of our century ("Germanic Triassic" 
of China, Israel, North Africa. Spain, 
Mecsek Mts., Alpine Buntsandstein, Mu­
schelkalk, Keuper, Carpathian Keuper etc.). 
In this early time of the Triassic strati­
graphy the facies succession Buntsandstein 
— Muschelkalk — Keuper was regarded 
as a synchronous stratigraphic succession 
equated to the Lower, Middle and Upper 
Triassic, quite independent from the area, 
where this succession was found. There­
fore the terms Buntsandstein, Muschel­
kalk, Keuper and even Germanic Triassic 
were in this time not used to indicate any 
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paleogeographic connections to the Ger­
manic Basin, but exclusively in a (chrono) 
stratigraphic sense. One of the classical 
areas for this "Germanic Triassic" outside 
the Germanic Basin was Spain. The 
Iberian and partly the Betic and Subbetic 
Triassic were regarded until recently 
(before the investigations of Virgilli. Si­
mon. Kozur. Doubinger. Besems. Kamp-
schuur, Mulder-Blanken and others) as ty­
pical Germanic Triassic writh Buntsandstein 
(Lower Triassic), Muschelkalk (Middle 
Triassic) and Keuper (Upper Triassic). But 
the investigations of the last years have 
shown that the "Buntsandstein" begins in 
places in the Upper Permian and ranges 
up to the Upper Ladinian, partly to the 
Lower Carnian. It comprises therefore 
time-equivalents of the Zechstein. Bunt­
sandstein, Muschelkalk and Lettenkeuper 
of the Germanic Basin. The "Muschelkalk", 
in turn, has its time-equivalent in the 
lower parts of the Germanic Keuper. 
Therefore, the events are quite different 
from the Germanic Basin or at least these 
events occured in quite different times. 
But also the fauna is quite different from 
the fauna in the Germanic Basin. There­
fore no close paleogeographic connections 
existed between these two areas, they 
were never adjacent to each other. On 
the other hand this Spanish Triassic is 
closely related to the North African ones, 
both regarding the age and character of 
the events and regarding the fauna and 
faunal succession. Therefore the Iberian, 
Betic and Subbetic Triassic were connected 
paleogeographically with the North Afri­
can Triassic. 

This example shows clearly: Germanic 
Triassic or affinities to the Germanic 
Triassic are more than only the presence 
of a lithological sequence, similar to the 
Buntsandstein, Muschelkalk and Keuper 
of the Germanic Basin. Therefore we 
cannot more accept in the modern geology 

to speak from Germanic Triassic or affini­
ties to the Germanic Triassic, if there is 
a Triassic sequence of continental to 
shallow marine predominantly sandy 
sediments, marine shallow water carbo­
nates and lagoonal sediments without 
consideration of the events (and their 
ages!) and without consideration of the 
faunas. There are even large areas in the 
Germanic Basin, where only Buntsandstein 
and Keuper facies occur, in spite of the 
fact, that the time-equivalents of the 
Muschelkalk are not missing (e. g. English 
Midlands, part of the North Sea Triassic 
and the whole northern margin of the 
Germanic Basin). In spite of the absence 
of marine carbonatic Muschelkalk (totally 
replaced by Keuper facies) these sequences 
belong to the Germanic Triassic, deposited 
within the Germanic Basin and with 
a typical fauna of the Germanic Triassic. 
If we would unilaterally overestimate the 
lithological successions, than the Iberian 
or Mecsek Triassic would be more typical 
Germanic than these sequences from the 
Germanic Basin. But if we regard the 
Germanic Triassic in its unseparable unit 
of lithofacies, event sequence and fauna/ 
faunal sequence, than neither the Iberian 
Triassic nor the Mecsek Triassic is Ger­
manic Triassic or has strong affinities to 
the Germanic Triassic, but, in turn, the 
marginal Germanic Triassic without marine 
carbonatic Middle Triassic is unseparably 
connected with the Germanic Triassic 
from the more central parts of the Ger­
manic Basin. 

This example leads to the following 
problem: Why sequences, lithological 
similar to the Buntsandstein •— Mu­
schelkalk — Keuper succession in the 
Germanic Basin, can be observed in the 
western Tethys and its surrounding 
epicontinental seas in areas that are 
situated on quite different megatectonic 
units (stable Europe, African plate)? This 
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problem has to be regarded in the larger 
context of the climatic and tectonic evolu­
tions of the western Tethys and its 
surrounding epicontinental seas. The 
sequences, lithologically similar to the 
Buntsandstein — Muschelkalk — Keuper 
succession of the Germanic Basin are 
caused by a combination of certain tectonic 
conditions with the Triassic climatic evo­
lution in the western Tethys and its 
surroundings. The above mentioned 
change from the "Buntsandstein facies" to 
"Keuper facies" in the northwestern and 
northern marginal parts of the Germanic 
Basin (through a transitional facies in the 
lower part of Middle Triassic) is cli­
matically controlled. The Muschelkalk 
transgression, in turn, is tectonically 
controlled. 

The Triassic climate and climatic evo­
lution was similar in the whole western 
Tethys and in immediately adjacent areas 
north, west and south of it. Therefore, in 
this huge region that belongs tectonically 
to quite different units, a continental to 
lagoonal depositional area would have 
"Buntsandstein facies" in the Lower Tri­
assic and "Keuper facies'' in the Middle 
and Upper Triassic (with some transitions 
in the lower part of Middle Triassic), quite 
independent, whether these areas are 
situated within the western Tethys or 
north, south, west of it. The Middle Tri­
assic and lowermost Upper Triassic (Cor-
devolian) was a thalassocratic time in the 
western Tethys and its surrounding basins. 
In a predominantly continental to lagoonal 
sequence the largest marine transgression, 
if present at all. was therefore always 
during the time interval of Middle Triassic 
to Cordevolian. Therefore, in the most 
places the climatically controlled Bunt­
sandstein — Keuper succession is inter­
rupted by a shallow marine carbonatic 
sequence between the Buntsandstein and 
Keuper. Examples are: Buntsandstein 

— Muschelkalk — Keuper in the most parts 
of the Germanic Basin, Alpine Buntsand­
stein — Anisian to Cordevolian shallow 
marine carbonates — Carpathian Keuper 
in the Tatrids. Alpine Buntsandstein — 
Anisian to Cordevolian shallow marine 
carbonates — Scärita and Ordincusa for­
mations (facial equivalent of the Bunte 
Raibler Schichten and lower part of the 
Carpathian Keuper) of the Bihor "Au­
tochthon", Alpine Buntsandstein — Ani­
sian to Cordevolian shallow marine car­
bonates — Bunte Raibler Schichten 
(facial equivalent of the lower part of 
Carpathian Keuper) in the Tessin Southern 
Alps (here also Norian Hauptdolomite is 
present), Alpine Buntsandstein — Middle 
Anisian to Late Ladinian or Cordevolian 
shallow marine carbonates in the Kanta-
vár and Karolinavôlgy formations (con­
tinental, fresh water to slightly brackish 
water claystones, siltstones, sandstones, 
limestones, a little similar to some Keuper 
deposits) in the Mecsek Mts., "Bunt­
sandstein" — Late Ladinian to Cordevolian. 
partly only Cordevolian shallow marine 
carbonates ("Muschelkalk") — "Keuper" 
in the Iberian, Betic and Subbetic Triassic 
and likewise also in the Triassic of 
Tunesia and Libya. 

As seen from the above mentioned 
examples, in all more stable and partly 
subaerically elevated areas north, west 
and south of the western Tethys, but also 
within the western Tethys we can find 
a similar coarse facies succession from 
continental-fluviatile, partly shallow mari­
ne, predominantly sandy sediments ("Bunt­
sandstein facies") through shallow marine 
carbonates (transgressive Middle Triassic 
or/and Cordevolian: "Muschelkalk facies") 
to predominantly lagoonal sediments with 
great facies variations ("Keuper facies", 
like the Germanic Keuper, Carpathian 
Keuper. Bunte Raibler Schichten). From 
this coarse three-fold subdivision in the 
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lithological sequences, present in many 
parts of the western Tethys and in the 
surrounding basins, the Triassic system 
has its name. 

Sequences, similar to the succession 
Buntsandstein — Muschelkalk — Keuper 
in the Germanic Basin, do not indicate 
therefore any connection to the Germanic 
Triassic and cannot be evaluated paleo-
geographically. This is only possible, if we 
study also the faunistic connections, the 
age and succession of the events. If an 
area is really related to the Germanic 
Basin (real affinities to the Germanic 
Triassic). than in the same facies the same 
fossils should occur, e. g. in the marine 
Ladinian a high percentage of endemic 
fossils, like the members of the Ceratites 
line (ammonoids), of the Gondolella 
haslachensis — Celsigondolella ivatznaueri 
line (conodonts) or endemic marine La­
dinian ostracods. like Triassellina. In 
fresh-water to brackish Ladinian, in turn, 
a non-endemic ostracod fauna and charo-
phyte flora should be found, distributed 
in all basins north of the Tethys from 
Western Europe to Asia. On the other 
hand, also the events must be the same. 

If we regard only the events at the 
beginning and end of the Muschelkalk. 
than we can observe clear polarities in 
the beginning of these events. Following 
the general trend of the opening of the 
Triassic Tethys. the "Middle Triassic 
transgression" (in the Germanic and 
Iberian Triassic partly named as "Mu­
schelkalk transgression") began later and 
later toward the west, even within one 
basin. So. this transgression started in the 
topmost Skythian in the eastern Germanic 
Basin, near the connection area with the 
Tethys. but only within the Lower Anisian 
in the western Germanic Basin. Likewise 
the rifting in the western Tethys began 
at the base of the Upper Olenekian in 
the Strandža and in the Dobrudža, during 

the uppermost Olenekian (topmost Skyt­
hian) in the Transsylvanides (the same 
time as the beginning of the transgression 
in the eastern Germanic Basin near the 
connection area with the Tethys!), but 
only during the Pelsonian in the Dinarids. 
Still further to the west, in the Betic, 
Subbetic and Iberian Triassic, the "Mu­
schelkalk transgression" begins only within 
the Upper Ladinian and in the Iberian 
Triassic even within the Lower Carnian. 
The beginning of the "Keuper facies", in 
turn, has a N—S polarity. It begins within 
the Lower Ladinian in the northern Ger­
manic Basin, in marginal areas even 
within the higher Anisian, but only within 
the Upper Ladinian in the southwestern 
Germanic Basin. In all units with "Keuper 
facies" within the western Tethys and in 
epicontinental seas south and southwest of 
it, the "Keuper facies" begins not earlier 
than within the Carnian (e. g. "Keuper" 
in Spain and North Africa, Bunte Raibler 
Schichten of the Tessin Southern Alps, 
Scärita and Ordincusa formations of the 
Bihor "Autochthon", Carpathian Keuper 
of the Tatricum). The beginning of the 
"Keuper facies" is in all these areas con­
siderably later than even in the south­
ernmost areas of the Germanic Basin. 
Even Tisia and the Tatrids reacted in this 
time like Africa, but not like stable Eu­
rope. 

This latter observation is highly in­
teresting. The beginning of the "Middle 
Triassic transgression" is in the Tatrids, 
in Tisia and in the western parts of the 
Southern Alps (Tessin) in the same time 
like in the western parts of the Germanic 
Basin and only somewhat younger than 
in the eastern part of the Germanic Basin. 
The events were in this time still similar 
to those of stable Europe (but also to those 
of Apulia). That means, the separation of 
these areas from stable Europe was not 
yet strong (beginning of the rift process 
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in the Transsylvanides — Pieniny Klippen 
Belt), the shelves of stable Europe and of 
Apulia were not yet separated by a big 
rift near the Skythian-Anisian boundary. 
Regarding the E—W polarity of the 
beginning of the "Middle Triassic trans­
gression" both Tisia and the Tatrids should 
be situated further to the west during the 
Triassic, not south of the eastern part of 
the Germanic Basin than today, but south 
of the western Germanic Basin, some 
100 km to the west of the present day 
position. On the other hand, during the 
Upper Triassic the Tatrids and Tisia 
reacted already as the African plate or 
Apulia, where the "Keuper facies" begins 
always only within the Carnian and not 
within the Ladinian like on stable Europe. 
Therefore in the Lower Carnian the 
Tatrids and Tisia were already considerably 
separated from stable Europe by rift zones 
(Pieniny Klippen Belt — Transsylvanides, 
probably also Magura Rift and its con­
tinuation in the Eastern and Southern 
Carpathians). Therefore one has not to 
wonder that no Germanic faunal elements 
can be found in the Ladinian to Cor­
devolian shallow marine carbonates of 
Tisia and the Tatrids and in the Middle 
Carnian to Norian Carpathian Keuper of 
the Tatrids and in facial similar continental, 
fresh water, brackish water or lagoonal 
sediments of this age in Tisia. This would 
be even not explainable in the present 
day distance of these two units to the 
Germanic Basin. It can be only explained, 
if these units were separated by a deep 
water rift from stable Europe. 

From all the numerous reported oc­
currences of "Germanic Triassic" or from 
all the sequences with "strong affinities 
to the Germanic Triassic" outside the 
Germanic Basin only the Triassic of the 
Pricaspian Depression has real affinities 
to the Germanic Triassic. both litholo-
gically and faunistically (see also Lipato-

va. 1967). In spite of the large distance 
from more than 2000 km between the 
Germanic Basin and the Prikaspian De­
pression, the fresh water to brackish water 
ostracod fauna and charophyte flora is 
almost identical in both areas. This simi­
larity can be explained by the fact that 
both areas are situated north of the 
Tethys on stable Europe. 

The erroneous recognition of "Germanic 
Triassic" or "strong affinities to the Ger­
manic Triassic" outside the Germanic 
Basin has in some areas for long time 
resulted in serious mistakes in the strati-
graphic subdivision of these Triassic 
sequences (e. g. in Spain). In the Western 
Carpathians and adjacent areas, in turn, 
this erroneous recognition of "Germanic 
Triassic" or "strong affinities to the Ger­
manic Triassic" was used as an evidence 
to place the Mecsek Mts. in the Triassic 
on stable Europe immediately adjacent to 
the Germanic Basin or as an evidence that 
the Carpathian Keuper was the immediate 
continuation of the Germanic Keuper. 

In the following chapter we will discuss 
the main characteristics of the Germanic 
Triassic to have a more objective basis for 
recognition of affinities to the Germanic 
Triassic in sequences outside the Germanic 
Basin. On the basis of these criteria we 
will than compare the Triassic sequences 
of the Mecsek Mts. and Tisia as a whole 
with the Germanic Triassic. 

Main criteria for the recognition of affini­
ties to the Germanic Triassic 

The term Germanic Triassic should be 
only used for Triassic sediments deposited 
within the Germanic Basin. By this, 
serious mistakes in the stratigraphic and 
paleogeographic evaluation of the occurr­
ence of "Germanic Triassic" outside the 
Germanic Basin can be avoided. 

Affinities or even close affinities to the 
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Germanic Triassic have 3 complex and 
unseparable aspects: a) similar lithofacial 
successions, b) the same event succession 
(the same events in time and character), 
c) faunistic and floristic connections in the 
same succession as in the Germanic Basin. 
In the following part we have therefore 
at first shortly to discuss the lithological 
successions, the event succession and the 
faunistic and floristic successions and 
connections to other faunal provinces in 
the Germanic Basin. 

The Lower and Middle Buntsandstein 
(topmost Permian to Olenekian) consists 
of 6 lithostratigraphic units, the Nordhau-
sen, Bernburg, Volpriehausen, Detfurth, 
Hardegsen and Soiling formations. The 
Soiling Formation is near related to the 
Upper Buntsandstein and many authors 
placed it into the Upper Buntsandstein. In 
the basinal parts of the Germanic Basin, 
the Lower and Middle Buntsandstein 
consists of red. gray and variegated 
claystone, siltstone, sandstone and gray 
oolithic limestones. The marine connections, 
indicated by several brackish horizons, 
were in the NW to the boreal realm. 
Otherwise limnic, alluvial fan deposits and 
fluviatil sediments prevail. Sabkha salinar 
sporadically occur (above all in the red 
upper part of the Sandy Claystone Mem­
ber of the Nordhausen Formation, a time 
equivalent of the Andraz Horizon in the 
Southern Alps, as proved by conchostra-
cans, Kozur, in press). In the marginal 
part of the Germanic Basin, the Lower 
and Middle Buntsandstein consists predo­
minantly of red, white and variegated 
sandstones with minor siltstone and clay­
stone intercalations. Fluviatile sediments 
prevail, aeolian sediments are more fre­
quent in the higher part of the Middle 
Buntsandstein, paleosoils occur above all 
in the highest part of the Middle Bunt­
sandstein Upper Buntsandstein (see Mader, 
1985). 

The lithological subdivision is largely 
tectonically controlled and in some parts 
also influenced by climatic changes. 
A widespread uplift occur in the Upper 
Olenekian that caused a hiatus in all 
marginal parts of the Germanic Basin and 
in some reactivated older structures within 
the Germanic Basin (H-discordance). 

The Upper Buntsandstein (Rot, ? top­
most Olenekian, Lower Aegean) is in the 
SE (Upper Silesia. Holy Cross Mts.) marine, 
in the central basinal parts of the Germanic 
Basin hypersalinar, lagoonal, with some 
marine beds (even there with ammonoids: 
Beneckeia tenuis) and in the marginal 
parts continental, fluviatil-deltaic with 
some brackish, later also marine inter­
calations. In the southern and central Ger­
manic Basin ammonoids and holothurian 
sclerites with Asiatic affinities (Beneckeia 
tenuis, Theelia mostleri assemblage) are 
known. The ostracode fauna both from 
brackish and marine sediments is similar 
to that of the Pricaspian depression. The 
marine connection is now directed to the 
Tethyan realm. 

The Muschelkalk is always clearly sub­
divided into 3 groups, the Lower. Middle 
and Upper Muschelkalk (Wellenkalk Group, 
Anhydrite Group and Hauptmuschelkalk 
Group respectively). Already the Lower 
Anisian (Upper Aegean, Bithynian) part 
of the Lower Muschelkalk is rich in 
conodonts, holothurian sclerites, partly 
also in ammonoids (Beneckeia buchi, 
Noetlingites strombecki etc.) and bra-
chiopods. This fauna is near related to the 
Asiatic faunal province and quite unknown 
in the Inner and Central West Carpathians, 
Alps and Dinarids. Only from the 
Transsylvanides Lower Anisian conodont 
faunas are known and here widely distri­
buted (see Miräutä — Gheorghian. 1978). 
Holothurian sclerites are present as well, 
but not yet described and the presence of 
ammonoids and brachiopods can be 
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expected in these conodont-rich pelagic 
sediments. The marine faunal connections 
to the Germanic Basin was surely through 
the Transsylvanides during the Lower 
Anisian, the more as in the Pieninic 
Klippen Belt also pelagic Lower Anisian 
is known. 

The rich conodont fauna of the Pelso-
nian part of the Lower Muschelkalk 
consists mostly of Gondolella-iree asso­
ciations. Only near to the marine migration 
route to the Tethys, in the Holy Cross 
Mountains and above all in Upper Silesia, 
rich Gondolella associations are known 
that are represented by Gondolella bijur-
cata bifurcata and subordinate G. bul-
garica. In the Lower Illyrian part of the 
topmost Lower Muschelkalk G. excelsa 
appears. 

The Middle Muschelkalk (Illyrian) is in 
the whole Germanic Basin hypersalinar. At 
least anhydrite (gypsum) is always present, 
in the central parts of the Germanic Basin 
halite occurs. In Upper Silesia beside of 
hypersalinar sediments also Diplopora Do­
lomite is present. In marginal parts of the 
Germanic Basin also red-coloured sedi­
ments occur. The Middle Muschelkalk 
(Illyrian) salinar event is tectonically 
(partial closing of the connection with the 
Tethys) and climatically controlled (se-
miarid to arid climate). 

The lower half of the Upper Mu­
schelkalk is in the most parts of the Ger­
manic Basin marine. The marine fauna is 
very rich in pelagic elements (ammonoids. 
Gondolella etc.) that became more and 
more endemic (Progonoceratites — Cera-
tites — Discoceratites line at the ammo­
noids. Gondolella haslachensis — Cel-
sigondolella ivatznaueri line at the cono-
donts. Triassellina ostracod fauna). The 
marginal brackish to fresh water fauna 
and charophyte flora, in turn, is not 
endemic, but known from the Germanic 
Basin and other areas north of the Tethys 

from Western Europe to Asia. e. g. the 
Upper Illyrian to Ladinian Blomella-Ca-
sachstanella-Cytherissinella-Gemmanella-

Glorianella-Pulviella-Speluncella brackish 
ostracod fauna with almost identical spe­
cies spectrum in the Germanic Basin and 
Pricaspian Depression or the Upper 
Illyrian to Ladinian Stellatochara hoell-
vicensis, S. sellingii and S. Hpatovae 
charophyte assemblages known from 
whole Eurasia north of the Tethys. 

In the northern and eastern parts of the 
Germanic Basin (including Upper Silesia 
situated adjacent to the Tethys), the 
Keuper facies begins already within the 
Lower Ladinian. A tectonic event at the 
Fassanian-Longobardian boundary (eleva­
tion of the whole northeastern half of the 
Germanic Basin) replaced in the whole 
northeastern half of the Germanic Basin 
(not only in the marginal parts, where the 
Keuper facies began still earlier )the fully 
marine, often pelagic facies of the Upper 
Muschelkalk by the Lettenkeuper facies 
(brachyhaline. lagoonal. brackish, fresh 
water. terrestric-fluviatile sediments), 
whereas in the southwestern half of the 
Germanic Basin the pelagic to shallow 
marine development continued. During the 
Upper Ladinian the Keuper facies replaced 
than progressively the marine Muschelkalk 
facies and in the upper half of the Upper 
Ladinian the Keuper facies was present in 
the whole Germanic Basin. 

Like the Buntsandstein and Muschelkalk 
also the Keuper of the Germanic Basin is 
subdivided into 3 groups: The Lower 
Keuper (Lettenkohle). the Middle Keuper 
and the Upper Keuper (Rhaetian). This 
subdivision and the finer lithostratigraphic 
subdivision of the Keuper is partly tec­
tonically. partly climatically controlled. 

The limnic-terrestric to brackish, partly 
lagoonal to brachyhaline marine Lower 
Keuper (Lettenkeuper) has in its higher 
Longobardian part like in its Lower La-
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dinian part (time-equivalents of the 
marine Upper Muschelkalk in "Letten­
keuper facies" in the northeastern Ger­
manic Basin) a fresh-water to brackish 
ostracod-charophyte association that can 
be traced in fresh-water to brackish sedi­
ments from Western Europe to Asia in 
marginal basins north of the Tethys. In 
the marine Grenzdolomite (present only 
in the southwestern half of the Germanic 
Basin), in turn, connections to the West-
mediterrane-Arabian (Sephardic) faunal 
province were more pronounced (Allocera-
tites that derives from Israelites among 
ammonoids, similar Judahella-Lutkevichi-
nella ostracod associations), but Theelia 
tubercula and Pseudofurnishius could not 
yet be found so that their distribution is 
perhaps temperature-controlled. This could 
be the reason that this association is 
restricted to the southern margin of the 
Tethys and to the marginal seas south and 
southwest of the Tethys. The fresh-water 
to brackish ostracod-charophyte assem­
blages of this time have like before close 
connections to the associations at the nort­
hern margin of the Eurasiatic Tethys. 

The Middle Keuper can be subdivided 
into the Cordevolian Lower Gypsum Keu­
per. the Julian Reed Sandstone, the 
Tuvalian Upper Gypsum Keuper and the 
Norian Steinmergel Keuper (Dolomite 
Marl Keuper). The Lower and Upper 
Gypsum Keuper consist of red. variegated 
and gray marls, claystones and a lot of 
anhydrite gypsum, in the Lower Gypsum 
Keuper partly even halite. Some dolomitic 
slightly hypersalinar marine beds are also 
present. They contain euryhaline marine 
ostracod faunas, similar to those of the 
Northern Alps. The Reed Sandstone, at 
least its gray lower part, indicates a more 
humid time. In its basal parts a brackish 
horizon with bivalves and an ostracod 
fauna occurs that is alsj known from the 
Raibl and Lunz Beds of the Alps (Simeo-

nella brotzenorum alpina A. Z.) accom­
panied by some ostracods that seems to be 
restricted to the Germanic Basin like 
Karnocythere. In the Steinmergel Keuper 
the brackish ostracod fauna with Rhombo-
cyl'nere is frequent that is mainly rectricted 
to the Germanic Basin. In the Rhaetian 
poor marine ostracod faunas are known. 
The species are mostly the same as in the 
Kossen Beds. 

In the upper part of the Steinmergel-
keuper (Upper Norian) older structures 
were re-activated during the Early 
Cimmerian movements and halokinetic 
movements began. Therefore partly a large 
hiatus is present below the topmost part 
of the Steinmergelkeuper, in places down 
to the Upper Ladinian. 

From this short summary should be 
clear that Germanic Triassic is more than 
simply a succession of Buntsandstein 
— Muschelkalk — Keuper facies that is 
not relevant for paleogeographic recon­
structions, because it can be found north, 
south and within the Tethys. Germanic 
Triassic means moreover a special tectonic 
regime, special tectonic and climatic events 
and special faunal successions with rela­
tion to different faunal provinces and even 
realms: in the Skythian the marine in­
fluenced (brackish) faunas of the Ger­
manic Basin are related to the Boreal 
realms, from the topmost Skythian to the 
Tethyan realm. The Lower Anisian fauna 
is related to the Asiatic Tethys (through the 
pelagic Lower Anisian of the Transsylva-
nian nappes and the today subducted parts 
of the central furrow of the Pieniny 
Klippen Belt), the Pelsonian and Illyrian 
fauna is related to the Austroalpine and 
Asiatic faunal provinces through the Upper 
Silesian Gate, in the Ladinian the marine 
fauna is to a large part endemic, whereas 
the fresh water and brackish fauna is 
widely distributed in marginal sedi­
mentation areas north of the Eurasiatic 
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Tethys region. 
Lithostratigraphic units controlled partly 

or exclusively by climatic factors are the 
evaporitic horizon in the uppermost part 
of the Nordhausen Formation (red upper 
part of the Sandy Claystone Member, 
time — equivalent of the Andraz Horizon 
from the Southern Alps), the evaporitic 
horizons in the topmost Olenekian and 
Lower Aegean (Rôt Salinar). in the Illyrian 
(Middle Muschelkalk Salinar), Cordevolian 
(Lower Gypsum Keuper) and Tuvalian 
(Upper Gypsum Keuper). The topmost 
Olenekian — Lower Aegean and the 
Illyrian salinar event are likewise also 
tectonically controlled (beginning of the 
marine connection with the Tethys in the 
topmost Olenekian, partial closing of this 
connection in the Illyrian). Likewise both 
tectonically and climatically controlled is 
the Reed Sandstone (Schilfsandstein) 
event, very prominent in the whole Ger­
manic Basin. It can be correlated with the 
Raibl event (more relief energy), but it is 
also connected with a more wet climate 
than during the Cordevolian and Tuvalian. 
Events, fully tectonically controlled, are: 
The H-discordance (widespread hiatus in 
the Upper Olenekian by uplift in the 
marginal areas and on older re-activated 
structures within the Germanic Basin), the 
transgression in the topmost Skythian 
(opening of the broad marine connection 
with the Tethys, contemporaneously with 
the beginning of the rifting — first pelagic 
sediments — in the Transsylvanides). the 
sudden spreading out of the Keuper facies 
from the northern and eastern marginal 
areas to the whole northeastern half of 
the Germanic Basin at the Fassanian Lon-
gobardian boundary, hiatuses of different 
extent below the Upper Norian uppermost 
Steinmergelkeuper or many re-activated 
older structures within the Germanic 
Basin, marine transgression in the Rhae-
tian. 

Comparison of the Germanic Triassic with 
the Triassic in the Mecsek Mts. and other 
parts of Tisia 

If we compare under the above men­
tioned 3 main aspects the Germanic 
Triassic with the Triassic of the 
Mecsek Mts. (and with the Triassic of the 
remaining Tisia: Villány — Bihor Belt) 
than we cannot found any similarities that 
indicate a direct adjacent position of Tisia 
to the Germanic Basin during the Triassic. 
Tisia is placed now during the Triassic 
according to the newer views of some 
members of the Hungarian Working Group 
for the IGCP Project N" 198 (HWG) in the 
underground of the Flysch Carpathians 
(see also Kázmér — Kovács — Péró, 1984). 
According to a reconstruction distributed 
by the HWG at the Zurich meeting of the 
IGCP Project N° 198 in 1986 (Vorôs, 1986) 
the Mecsek Mts. is placed even in the 
Pliensbachian adjacent to the southeastern 
margin of the Bohemian Massiv far north 
of an open South Penninic oceanic trough. 
Villány — Bihor and the Codru nappe 
system are placed south and east of the 
Mecsek Mts. that are placed in continuation 
of the Gresten Zone (in spite of different 
sporomorphs in the Gresten and Mecsek 
Liassic. see Lachkar — Bona — Pavilion, 
1984). All these units were placed north 
of the "South Penninic" (Magura) Ocean. 
In both these reconstructions of the HWG 
Tisia lies directly in the transitional area 
between the Tethys and the Germanic 
Basin and the Mecsek Belt is placed 
directly adjacent to the Germanic Basin. 
Because Kovács (1982 and later publications) 
has pointed out the direct connection 
between the Carpathian and the Germanic 
Keuper. the Mecsek Belt should be situated 
just in the transitional area between the 
Carpathian and Germanic Keuper. Because 
in all these reconstructions the Mecsek 
Belt lies directly in the connecting gate 
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between the Tethys and the Germanic 
Basin, we have to await very close rela­
tions to the Germanic fauna (the same 
fauna as in the Upper Silesian area that 
would be immediately adjacent), the same 
events (because both the Germanic Basin 
and the Mecsek Mts. would be situated on 
the same plate immediately adjacent each 
other) and facies similarities above all in 
the Buntsandstein and Keuper, because 
the Mecsek Mts. would be situated between 
the Tatricum (with Alpine Buntsandstein 
and Carpathian Keuper) and the Ger­
manic Basin (with Buntsandstein and 
Keuper). 

The Buntsandstein sedimentation of Tisia 
began in the Upper Olenekian (Jakabhegy 
Sandstone Formation and time-equivalents) 
after a longer gap. This transgressive 
event is related to the Val Badia event 
traceably in the whole Alps south of the 
later Penninicum and in the Western Car­
pathians south of the Pieninic Klippen 
Belt. The Val Badia event indicates 
a tectonically controlled regional subsi­
dence of this vast area. Lagoonal to 
subtidal sediments were replaced by more 
open marine sediments with ammonoids 
(Campil Member — Val Badia Member in 
the Southern Alps), fluviatil to deltaic 
sediments were replaced by marine sedi­
ments (Buntsandstein — Werfen boundary 
in larger parts of the Northern Alps) and 
denudation areas became the place of 
fluviatile. later deltaic sediments (gap — 
Buntsandstein. e. g. in the Mecsek Mts.. 
Bihor "Autochthon". Tatricum, but also 
Tessin area of Southern Alps). 

This transgressive Val Badia event is 
quite missing in the Germanic Basin. There 
are some movements within the Upper 
Olenekian (somewhat later than the Val 
Badia event), but not indicated by regional 
subsidence, but by reactivation (uplift) of 
older structures within the Germanic 
Basin and uplift of the marginal area. 

indicated by the widespread H-discordance. 
We can therefore state that the Mecsek Mts. 
and Tisia had in the Skythian no relations 
to the Germanic Basin, but were integral, 
partly elevated parts of the western Tethys 
with the same stability degree like the 
Tatricum and the Tessin Southern Alps. 
No faunal comparison can be made 
between the rich fauna of the Germanic 
Buntsandstein (above all conchostracans. 
ostracods. bivalves, gastropods, tetrapod 
footprints, in the Upper Buntsandstein 
also ammonoids. holothurian sclerites etc.) 
and the Buntsandstein of the Mecsek Mts., 
because it is quite on the contrary to the 
Germanic Buntsandstein at least extre­
mely poor in fossils (up to now no faunal 
evidences). 

The first marine transgression (deltaic, 
hypersalinar. brackish and subordinately 
also marine sediments) in the Mecsek Mts. 
(and in the whole Tisia) begins within the 
Lower Anisian. These sediments in Rôt 
facies are according to the fossils con­
siderably younger than the Germanic Rôt. 
Costatoria costata is already highly evolved 
(17—18 ribs !), the Conchostraca fauna is 
younger than the Rôt fauna and also the 
sporomorphs. identical with those of the 
lower part of Lower Muschelkalk. indicate 
that the marine transgression begins in 
the Mecsek Mts. and in the whole Tisia 
not contemporary with the beginning of 
the marine transgression in the Germanic 
Basin (base of the Rôt, topmost Olene­
kian). but considerably later, in time-
equivalents of the lowermost Muschelkalk, 
a time of fully marine conditions in the 
whole eastern and central Germanic 
Basin. In the southeastern part of the 
Germanic Basin (Upper Silesia. Holy 
Cross Mts.), according to the reconstruc­
tions of the HWG immediately adjacent 
to the Mecsek Zone, already in the 
topmost Olenekian and lowermost Aegean 
highly fossiliferous dolomites and limesto-
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nes occur. Even several 1-00 km to the 
west, there are still ammonoid-bearing 
marine intercalations in the here partly 
hypersalinar. partly marine Rôt. In this 
time, in the Mecsek Zone and in the 
Villány-Bihor Belt the sedimentation of 
the continental uppermost Jakabhegy 
Sandstone Formation continued. How this 
is possible, if immediately in the north 
the sequence in Upper Silesia and in the 
Holy Cross Mts. consists of highly fossili-
ferous marine dolomites and limestones ? 
As shown by the Romanian geologists 
(e. g. Sändulescu, 1984) the Dobrudža rift 
does not continue in the underground of 
the Outer Carpathians, a view, accepted 
also by the members of the HWG. The 
topmost Skythian (uppermost Olenekian) 
and Lower Anisian ammonoids. conodonts 
etc. of the Germanic Basin could migrate 
therefore only through the Transsylvanides 
(and Pieniny Klippen Belt) into the Ger­
manic Basin. In the reconstruction of the 
HWG they had to cross from the Transsyl­
vanides (believed to be part of the Vardar 
Belt) to the Germanic Basin the whole sedi­
mentation area of the Codru nappe system 
and of Tisia. Neither in the Codru nappe 
system nor on Tisia pelagic topmost Skyt­
hian and Lower Anisian is present, in 
Tisia the topmost Skythian and basal 
Lower Anisian is even continental, all 
facies that could be never crossed by 
ammonoids and conodonts. The migration 
route must be therefore outside the 
Tatrids. but here the newest reconstruc­
tions of the HWG placed the Mecsek Mts. 
with continental beds in the topmost 
Skythian and basal Lower Anisian 
(uppermost Jakabhegy Sandstone). In the 
reconstructions of the HWG therefore the 
migration route for the topmost Skythian 
and Lower Anisian ammonoids. conodonts. 
holothurian sclerites etc. is totally blocked 
up. On the other side, pebbles with pelagic 
Lower Anisian from the subducted part 

of the central furrow of the Pieniny 
Klippen Belt are known. Moreover, Soták 
(1985) has found blocks from the Triassic 
substratum of the Aalenian Black Flysch 
of the Magura Unit. They contain pelagic 
Middle and Upper Triassic. quite unknown 
f torn the Mecsek Mts. placed by Kázmér — 
Kovács (in press) into the Pieninic Klippen 
Belt. The only possibility to solve this 
problem in the reconstruction of the HWG 
is to place the whole Tisia outside of the 
Magura rift as done in the reconstruction 
by Vôrôs (1986, presented by the HWG on 
the Zurich IGCP meeting). This recon­
struction would not be influenced by the 
occurrence of pelagic Middle and Upper 
Triassic in the Magura rift and it could 
explain part of the Triassic facies in the 
Mecsek Mts. But in this reconstruction the 
migration route of the topmost Skythian 
and Lower Anisian ammonoids. conodonts 
etc., well represented in the Germanic 
Basin, from the Tethys into the Germanic 
Basin would be totally blocked up as 
mentioned above. 

During the sedimentation of the lower 
part of the Lower Muschelkalk in the 
Germanic Basin (predominantly "Wellen-
kalk" and fossil-rich crinoid limestones, 
rich in conodonts. holothurian sclerites. 
crinoids and other echinoderms. as well 
as with ammonoids, articulate brachiopods 
and other stenohaline marine fossils) in 
the Mecsek Mts. hypersalinar. partly 
brackish, subordinaiely marine sediments 
were deposited (Patacs Member. Magyar-
Urôg Anhydrite Member), overlain by the 
Hetvehely Dolomite Member. Of course, 
none of these units contain ammonoids. 
articulate brachiopods. conodonts. holothu­
rian sclerites and other stenohaline marine 
fossils. The facies is quite different from 
the time-equivalent lower part of Lower 
Muschelkalk. For the faunal connections 
between the Germanic Basin and the 
Tethys the same migration route is 
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facies we should rather expect a Middle 
Carnian age. where brackish sediments 
are known both from the Germanic Basin 
and from the Northern and Southern Alps. 
Moreover, from boreholes are known also 
typical Middle Carnian ostracods (Simeo-
nella brotzenorum alpina A. Z.). S. brot-
zenorum alpina is known both from the 
Northern and Southern Alps and from 
the Germanic Basin. In the Germanic 
Basin also the seemingly endemic Karno-
cythere is present in these fauna, missing 
in the Mecsek Mts. If the Kantavár For­
mation is Middle Carnian. than the 
beginning of the Keuper facies in the 
Mecsek Mts. would be related to the Raibl 
event like in the Bihor "Autochthon" 
and in all Tethyan sequences, where 
Keuper facies is present (as well as in the 
marginal seas south of the Tethys). In the 
Germanic Basin, in turn, the Keuper 
facies begins within the Lower Ladinian 
(northern, eastern and southeastern mar­
ginal area of the Germanic Basin, includ­
ing Upper Silesia, adjacent to the 
Mecsek Mts. according the Triassic paleo-
geographic reconstructions of the HWG). 
at the Fassanian-Longobardian boundary 
(in the whole northeastern half of the 
Germanic Basin) or within the Upper 
Ladinian in the southwestern Germanic 
Basin). Even if the Kantavár Formation 
would be lowermost Carnian, the beginning 
of the Keuper facies would be considerably 
later than in the "adjacent" Upper Silesian 
part of the Germanic Basin. Moreover, in 
this case also any connection with the 
Germanic Triassic could be excluded, 
because of quite different facies (predo­
minantly hypersalinar Lower Gypsum 
Keuper versus fresh water to slightly 
brackish sediments without any hyper­
salinar sediments in the Kantavár Forma­
tion of the Mecsek Mts.). If the Kantavár 
Formation would be even Ladinian, than 
the absence of the typical Ladinian fresh­

water to brackish ostracod charophyte 
association would be unexplainable in the 
HWG reconstruction, because this associa­
tion is known from the whole northern 
margin of the Eurasiatic Tethys. 

Anhydrite and gypsum, typical both for 
the Lower and Upper Gypsum Keuper of 
the Germanic Basin are quite missing in 
the Mecsek Mts. Also other quite cha-
racteristical beds of the Germanic Keuper. 
like the facies of the Steinmergelkeuper 
are quite missing from the Mecsek Mts. 
and other parts of Tisia. The Upper 
Triassic sediments of the Mecsek Mts. are 
therefore quite different from the Ger­
manic Keuper. both in the marginal and 
in the basinal facies. The fresh-water to 
slightly brackish sediments of the Me­
csek Mts. are in a striking contrast to the 
predominantly hypersaline sediments of 
the Germanic Upper Triassic. 

As a whole, the Triassic sequences of 
the Mecsek Mts. are quite different from 
the Germanic Triassic. Both lithologically. 
faunistically and regarding to the age and 
character of the main events the differen­
ces between both areas are so big that 
any direct paleogeographic connection can 
be excluded. Lithological similarity is only 
present, if the regarded facies is wide­
spread in this time in rather stable 
shelves or elevated areas, e. g. Bunt-
sandstein facies, known from the Ger­
manic Basin, marginal seas south of the 
Tethys, from the Northern Alps and 
Western Carpathians and from the Tessin 
Southern Alps and other areas, "calcaire 
vermiculaire" of Pelsonian age (in the 
Germanic Basin and inside the Tethys 
this facies is also known from the Lower 
Anisian and in the Asiatic Tethys even 
from the Lower Triassic). known from the 
Germanic Basin and from the Western 
Tethys until China, both from the 
northern and southern part of the Tethys. 

Faunistically, the Germanic Basin is in 
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the Triassic more related to the Western. 
Eastern and Southern Carpathians, the 
Northern and Southern Alps and to the 
Westmediterranean — Arabian faunal 
province (to different times relations to 
different parts of the Tethys or its mar­
ginal seas!) than to the Mecsek Mts. and 
Tisia as a whole. This surprising fact 
seems to be related to a submarine to 
subaerial elevated position of the Triassic 
Tisia within the Tethys, partly isolated 
both from its southern and northern 
margin, but with closer relations to the 
southern margin of the Tethys. at least up 
to the Lower Carnian. 

Relation between the Carpathian and Ger­
manic Keuper 

Kovács (1982) regarded the Carpathian 
Keuper of the Tatrids as a deposition in 
the immediate continuation of the Ger­
manic Keuper basin. But as already 
pointed out, the Carpathian Keuper begins 
in the Tatrids with the Raibl event in the 
Middle Carnian. whereas the Keuper in 
the today adjacent part of the Germanic 
Basin (Upper Silesia) begins already in 
the Lower Ladinian. The Mid-Ladinian 
event (uplift) is strong in Upper Silesia 
(boundary between the Boruschowice and 
the Miedary formations), like in the whole 
northern and eastern Germanic Basin. 
This event is also traceably in the southern 
Germanic Basin (Cycloides beds and 
accompanying brachyhaline marine claysto-
nes), but there within the pelagic Upper 
Muschelkalk (mo2 mo3 boundary) not so 
distinct. It is a typical stable Europe event 
in the Germanic Basin. In the Tatrids this 
event is quite missing. The very shallow 
marine carbonatic sediments, predestinately 
for the recognition even of very weak 
uplift, continuated uninterrupted from 
the Lower and Upper Ladinian. Because 
the "Keuper facies" begins not only in the 

Tatrids. but in all occurrences within the 
Tethys and in all occurrences in marginal 
seas south of the western Tethys in the 
Middle Carnian, this is a typical •"African" 
event. Therefore in the Upper Triassic 
the Tatricum reacted already like the 
African plate (Apulia), quite different 
from the events on stable Europe. 

No Germanic faunal elements can be 
found in the Carpathian Keuper, also not 
tetrapods and even not the frequent con­
tinental fish fauna of the Germanic 
Keuper. present in the whole Germanic 
Basin, both in its central and marginal 
parts. The Carpathian Keuper of the 
Tatricum was therefore seemingly deposit­
ed in an isolated area within the Tethys. 
The very poor continental fauna was 
periodically destroyed by short-lasting 
inundations of the sea. The distance to the 
margins of the Tethys was too large that 
continental faunal elements could rapidly 
occupy this area after such inundations. 
In the Germanic Basin, in turn, after 
marine inundations the continental 
Keuper fauna has always rapidly re­
established. Also for these faunal reasons 
a direct connection between the Carpathian 
Keuper of the Tatrids and the Germanic 
Keuper can be excluded. 

A land barrier between these two 
Keuper depositional areas would not be 
a barrier for the Germanic continental 
Keuper fauna, but on the contrary a faunal 
bridge. Therefore the sedimentation area 
of the Tatride Carpathian Keuper must 
have been separated from the Germanic 
Keuper basin by a deep water barrier, 
indicated by the presence of pelagic Middle 
and Upper Triassic in the Pieninic Klippen 
Belt and in the Magura trough. 

Land floras are frequent in some parts 
of the Carpathian Keuper of the Tatrids. 
But even the sporomorphs of the Tatride 
Carpathian Keuper and Liassic show (not 
facies-controlled) differences to the sporo-
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morph associations of the Germanic Keuper 
and Liassic. Also this fact is only 
explainable by a separat ion of the sedi­
mentat ion areas of the Tatr ide Carpath ian 
Keuper and the Germanic Keuper by 
a ra ther broad seaway. The Carpath ian 
Keuper to Liassic sporomorph associations 
of the Tatr icum are, in turn, similar to 
Upper Triassic and Liassic sporomorph 
associations from other a reas within the 
western Tethys, e. g. from the Mecsek Mts. 

On the other hand, the Skythian 
sporomorph associations of the Tatr icum 
cannot be separated from t ime-equivalent 
sporomorph associations within the Ger­
manic Buntsandstein . Here a clear correla­
tion wi th the occurrence of pelagic sedi­
ments in the Pieninic Klippen Belt and the 
Transsylvanides can be observed. In the 
Skythian no pelagic sediments are known 
from these areas. The pelagic sedimenta­
tion begins in the topmost Skythian or 
basal Anisian. In the same t ime began the 
faunistic and par t ly also floristic separa­
tion of the Tat r icum from the Germanic 
Basin. This separat ion became stronger 
and stronger towards the Upper Triassic 
and Jurassic, connected with the rifting in 
the Pieninic Klippen Belt — Transsylva­
nides and probably also connected with 
addit ional rifting in the Magura trough. 
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�/�$�*�7�1�<�4�1�:�0�, �$ �3�/�:�6�.�2�8�2�'�1�J�0�, �0�2�4�5�.�J�0�, �$�I 
�%�4�$�.�,�&�.�J�0�, �5�(�'�,�0�(�1�6�0�, �%�(�; �$�.�J�&�+�.�2�M�8�(�. 
�5�6�@�3 �3�2 �8�7�/�.�$�1�,�&�.�(�- �$�.�6�,�8�,�6�( �����7�1�6�5�$�1�'�5�6�(�,�1�� 
���7�5�&�+�(�/�.�$�/�. �$ ���(�7�3�(�4 �$�/�(�%�2 �/�(�1 ���7�1�6��
�5�$�1�'�5�6�(�,�1 �$ ���(�7�3�(�4�� �$�. �-�( ���7�5�&�+�(�/�.�$�/�. �A�3�/�1�( 
�1�$�+�4�$�'�(�1�J �)�<�&�,�$�0�, �.�(�7�3�4�7���� �
�� �5�7�.�&�(�5�,�2�7 �3�2��
�+�:�%�2�8 �$ �7�'�$�/�2�5�6�, �������(�8�(�1�6�5������ ���� �)�$�7�1�,�5�6�,�&�.�J�0�, 
�5�7�.�&�(�5�,�$�0�,�� �.�6�2�4�= �3�2�7�.�$�;�7�-�A �1�$ �8�;�N�$�+�: �. �4�@�;��
�1�:�0 �0�2�4�,�$�0 �8 �4�@�;�1�2�0 �K�$�5�(�� ���� �)�$�7�1�,�5�6�,�&�.�J�0 
�(�1�'�(�0�,�;�0�2�0�� �3�4�(�'�2�8�H�(�6�.�J�0 �3�2�K�$�5 �/�$�'�,�1�7�� 

�!�4�,�$�5 �����*�(�4�0�<�1�5�.�(�+�2 �6�:�3�7���� �8 ���(�&�5�(�.�7 �$ �8�2 
�"�,�/�/�<�1�:�, �$�1�, �6�4�,�$�5 �8 �#�<�3�$�'�1�J�&�+ ���$�4�3�$�6�2�&�+ 
�5 �/�$�*�7�1�<�4�1�:�0 �8�J�8�2�-�2�0 �.�$�4�3�$�6�5�.�=�+�2 �.�(�7�3�4�7 
�1�(�0�< �5 �.�/�$�5�,�&�.�J�0 �*�(�4�0�<�1�5�.�:�0 �6�4�,�$�5�2�0 �I�,�$�'��
�1�( �)�$�7�1�,�5�6�,�&�.�= �8�;�N�$�+�:�� �A�3�/�1�( �6�7 �&�+�J�%�$ �*�(�4��
�0�<�1�5�.�$ �(�1�'�(�0�,�&�.�< �)�$�7�1�$ �$ �5�/�(�' �3�2�+�:�%�2�8 
�$ �3�$�/�(�2�*�(�2�*�4�$�)�,�&�.�J�&�+ �7�'�$�/�2�5�6�> �-�( �6�,�(�I �'�,�$��
�0�(�6�4�<�/�1�( �2�'�/�,�H�1�J�� �!�2 �3�2�.�/�$�'�<�0�( �;�$ �5�A�K�$�5�N 
�'�@�.�$�;�2�8�� �I�( �3�@�8�2�'�1�J �5�(�'�,�0�(�1�6�$�K�1�J �3�4�,�(�5�6�2�4 
���(�&�5�(�.�7�� �"�,�/�/�<�1�:�7 �$ �6�$�6�4�>�' �5�$ �1�$�&�+�<�'�;�$�/ �1�$ 
�$�)�4�,�&�.�(�- �$�/�(�%�2 �$�3�A�/�5�.�(�- �3�/�$�6�1�,�� �;�$�6�,�$�M �K�2 �*�(�4��
�0�<�1�5�.�: �%�$�;�=�1 �%�2�/ �5�,�6�7�2�8�$�1�J �1�$ �(�7�4�?�3�5�.�(�- 
�3�/�$�6�1�,�� 
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R E C E N Z I A 

Mineralla slov., 19, 1987 

V. B o u š k a — J. K o n t a : Vltavíny. 
Praha, Acta Universitatis Carolinae, 1986, 
Geologica, No 1. 

Záhadný pôvod tektitov prispel k tomu, že 
sa im v geologických kruhoch venuje ���������� 
�	���
���
�������O�� �"�3 �6�9�)�7�)�� �%�0�) �- �8 �2�=�6 �)�:�-�6�7�8�.�) �2�-�)��
�/�3�M�/�3 �6�;�2�7�)�7�-�'�/�J�'�, �4�5�=�' �% �/�2�?�, �9�)�2�3�9�%�2�J�'�, 
�4�5�3�&�0�)�1�%�7�-�/�) �7�)�/�7�-�7�3�9�� ���3�9�H�-�) �'�)�0�B �4�5�3�&�0�)�1�%��
�7�-�/�8 �4�3�<�)�1�6�/�J�'�, �- �4�0�%�2�)�7�=�5�2�;�'�, �6�/�-�)�0�� �/�8 
�/�7�3�5�J�1 �7�)�/�7�-�7�; �4�%�7�5�-�%�� �5�-�)�H�- �$�&�3�5�2�?�/ �6�7�%�7�? 
�< ���� �1�)�(�<�-�2�=�5�3�(�2�)�. �/�3�2�*�)�5�)�2�'�-�) ���/�0�= �9 �4�0�%�2�)��
�7�=�5�2�;�'�, �% �+�)�3�0�3�+�-�'�/�J�'�, �.�%�9�3�'�, ������ ���� ���;�) 
�)�7 �%�-���� �������
�� �% �/�2�-�,�% �"�� ���3�8�H�/�8 �% �/�3�0�� ���������
�� 
���5�?�5�3�(�2�? �6�/�0�%�� 

���)�'�)�2�<�3�9�%�2�= �1�3�2�3�+�5�%�*�-�% �(�9�3�'�, �9�J�<�2�%�1��
�2�J�'�, �K�)�6�/�J�'�, �<�2�%�0�'�3�9 �7�)�/�7�-�7�3�9 �.�) �9�)�2�3�9�%�2�= 
�0�)�2 �7�)�.�7�3 �4�5�3�&�0�)�1�%�7�-�/�)�� �"�;�H�0�% �9 ���'�7�% �!�2�-�9�)�5��
�6�-�7�%�7�-�6 ���%�5�3�0�-�2�%�) ���������� ���)�3�0�3�+�-�'�%�� ���3 ���� ���8�7�3�5�- 
�7�J�1�7�3 �(�-�)�0�3�1 �(�A�6�7�3�.�2�) �4�3�<�(�5�%�9�-�0�- �	������ �9�J�5�3��
�K�-�) �4�5�9�)�. �4�8�&�0�-�/�=�'�-�) �3 �7�)�/�7�-�7�3�'�, �����
���
���� �/�7�3�5�)�. 
�%�8�7�3�5�3�1 �&�3�0 �4�5�3�*�)�6�3�5 �4�5�?�5�3�(�3�4�-�6�8 �2�% �4�5�%�I�6�/�)�. 
�8�2�-�9�)�5�<�-�7�) ���3�<�)�* ���%�;�)�5�� ���3�2�3�+�5�%�*�-�% �&�3�0�% �L�%��
�0�)�. �9�)�M�1�- �4�5�8�I�2�) �% �9�,�3�(�2�) �9�;�(�%�2�= �4�5�- �4�5�?�0�)��
�I�-�7�3�6�7�- �/�3�2�%�2�-�% �	�� �1�)�(�<�-�2�=�5�3�(�2�)�. �/�3�2�*�)�5�)�2�'�-�) 
�3 �4�5�?�5�3�(�2�J�'�, �6�/�0�=�'�, �9 ���5�%�,�) ���	�����D�	���� ���� �������
���� 

�" �(�-�)�0�) �6�B �<�,�5�2�8�7�> �9�H�)�7�/�; �9�J�<�2�%�1�2�> �9�J�6�0�)�(��
�/�; �< �3�&�0�%�6�7�- �9�0�7�%�9�?�2�3�9 �7�%�/ �6�%�1�3�7�2�J�'�, �%�8�7�3��
�5�3�9�� �%�/�3 �- �3�6�7�%�7�2�J�'�, �4�5�%�'�3�9�2�?�/�3�9 �9 �7�)�.�7�3 �3�&��
�0�%�6�7�-�� 

�"�� ���3�8�H�/�% �% ���� ���3�2�7�% �5�3�<�K�0�)�2�-�0�- �4�5�=�'�8 �2�% 
���� �K�%�6�7�?�� ���%�I�(�= �K�%�6�O �4�5�)�(�6�7�%�9�8�.�) �.�)�(�)�2 �%�6�4�)�/�7 
�9�J�6�/�8�1�8 �9�0�7�%�9�?�2�3�9�� � �)�2�7�3 �/�3�1�4�0�)�:�2�J �4�5�?�6�7�8�4 
�/ �4�5�3�&�0�)�1�%�7�-�/�) �9�;�B�6�7�-�0 �3�/�5�)�1 �6�7�%�2�3�9�)�2�-�% 
�9�)�/�8�� �4�=�(�3�9�J�'�, �4�3�0�?�� �4�5�3�+�2�@�<�2�3�6�7�- �9�0�7�%�9�?�2�3�9 
�%�/�3 �H�4�)�5�/�3�9�>�,�3 �1�%�7�)�5�-�=�0�8 �%�7�L�� �(�3 �7�)�@�5�-�) �3 �+�)��
�2�>�<�) �9�0�7�%�9�?�2�3�9�� ���3�7�)�5�%�.�H�-�) �2�)�<�5�3�9�2�%�0�3�6�7�- �'�,�)��
�1�-�'�/�>�,�3 �<�0�3�I�)�2�-�% �9�0�7�%�9�?�2�3�9 �% �,�3�5�2�?�2 �<�(�5�3�.�3��
�9�)�. �3�&�0�%�6�7�- �/�5�=�7�)�5�8 ���-�)�H �3�&�.�%�6�2�-�0�- �%�8�7�3�5�- �2�% 
�<�=�/�0�%�(�) �9�0�%�6�7�2�J�'�, �)�:�4�)�5�-�1�)�2�7�=�0�2�;�'�, �4�5�=�' 
�- �0�-�7�)�5�=�5�2�;�'�, �B�(�%�.�3�9 �3 �)�9�%�4�3�5�-�<�=�'�-�- �6�-�0�-�/�=�7�3��
�9�>�,�3 �1�%�7�)�5�-�=�0�8�� � �%�/�7�3 �)�:�%�/�7�2�) �4�3�6�7�%�9�)�2�J�1 
�1�%�7�)�5�-�=�0�3�1 �6�% �	�
���������N�%�.�B �/ �2�=�<�3�5�8�� �/�7�3�5�J �9�;��
�6�0�3�9�-�0 �8�I �#�� ���2�+�)�0�,�%�5�(�7 ���������
�� �9 �4�5�=�'�-�� ���,�)��
�1�-�'�%�0 �'�3�1�4�3�6�-�7�-�3�2 �3�* ���-�)�H �+�0�%�6�6 �&�3�1�&�6 �% ���� ���� 
���� ���%�9�-�( �������
�	�� �9 �4�5�=�' �-�� � �,�) �7�)�/�7�-�7�) �4�5�3�(�8�'��
�7�-�3�2 �4�5�3�'�)�6�6�� �I�) �<�(�5�3�.�1�- �9�0�7�%�9�?�2�3�9 �6�B �,�3�5�2�-�2�;�� 
�/�7�3�5�> �4�3�/�5�J�9�%�0�- �4�3�9�5�'�, �4�5�)�( �9�<�2�-�/�3�1 �/�5�=�7�)�5�8 
� � � - � ) �H�� 

���5�=�'�% �9�;�H�0�% �9 �%�2�+�0�-�'�/�)�. �% �K�)�6�/�)�. �9�)�5�<�-�-�� 
�7�%�/�I�) �3�/�5�)�1 �(�3�1�=�'�-�'�, �3�(�&�3�5�2�?�/�3�9 �2�=�.�(�) 
�1�2�3�,�3 �<�=�8�.�)�1�'�3�9 �- �9 �<�%�,�5�%�2�-�K�?�� 

�������� �������������	�
�� 
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Porovnanie gosauských vývojov senónu a paleogénu My­
javskej pahorkatiny a Severných Vápencových ÁIp 

JOZEF SÁLAJ , ZORA P R I E C H O D S K Á 

Geologický ústav D. Š tú ra , M lynská dol. 1, 817 04 Bra t is lava 

�	�
������������ ������ ���� �������� 

�����������
���������������� �������������
������ � � � � � � � � � � � � � � �� �������������� �� � � � � � � � � � � � � � � � � � � �� ���	�	�������
���� ��������
�������������������������
���� ���� ���������������S �4�'�)� �(�/�5 ���!������� �������������$ �����/�(�/�/ 

�����'���������� ���6�'�����������+ �7�����'���������$ ���+�,�2�����+��� ���� ���2�2������������ ���������(�������+��������� �� 
�� ���+���+�6���(�/�= �������+�)� �����������(�/�= ���0�/�(�4 �)�,�2�+�0�/�'���5 ���' �0�/�/�/� �5�4�5�7�����+�)��������� �6�'� ���7�6�'�)�6����
�4�+�)������ �5�)�������+ �� ���' �5�)�������'�3�:�9 �'�)�)�5�:���4�'�4�4�4 � �G�������������$ ���/�3�+�6�'�0�/���� �5�4�6�+�,�2�+��
�0�/�A�����(�/�= �� ��� �,�2�+�0� �.���(�/�= �����/�/� �'�=�� ���'� �/�:�;�/�+���7�6�/�3�+�)���/�/�+ �����+�,�2�����/�/�' �5 ��� �,�2�+�0�/�(���.�/�= 
� ���4�'�= �������  �)�,�2�+�0�/�'���� ���' �5�)�������'�4�<�/ �0�/��� �����/�5�4�3�+�)�����$ �/�/�8�>�&�+���/�/�S�� ���'�0�/�(�/�<��
���+� �6���� �7�0����������� ��������������� ���������2��� �(���$ ���5�>���������#�$ ���	���
�
�� ������� ���6���'�������� � �>�6�I���,�2��� ��
�����$ �!������������ �� � �'�������+ �'���'�0�4�/������ �)�5�)� �'���' �4 �)�5�=�6�'���+���/�/�' �)�6�5�6�'�������/�/�)�6�+�6�5���(�/�= 
�'���)�)�5�:�����'�:�������� 

� � �5 �3 �6 � ' �7 � / �8 �5 �4 �5�, �9 � . �+ � � �5 �8 � ' �: �9 �> �6 �+ �5�, � � �+ �4 �5 �4 � / � ' �4 � ' �4 �* � � � ' � 2 �+ �5 � - �+ �4 �+ � ( � + � 9 �< �+ �+ �4 � 9 � . �+ 
� � � > �0 � ' � ; � 8 �1 �@ �6 � ' � . � 5 � 7 � 1 � ' � 9 � / � 4 �' � � � / � - � . �2 � ' �4 � * �8 � ' � 4 �* � 9 � . �+ � � � 5 �7 �9 � . �+ �7 �4 � � � / � 3 �+ �8 �9 �5 �4 �+ � � �2 �6 �8 

� � � : � 9 � : � ' �2 � ) �5 �3 �6 � ' �7 � / �8 �5 �4 �5�, �9 � . �+ � � �5�8� ' �: �8 �+ � * � / �3 �+ �4 �9 �8 � ( �+ �9 �< �+ �+ �4 �9 � . �+ � � �> �0 � ' � ; �8 �1 �@ � 6 � ' ��
� . � 5 � 7 � 1 � ' � 9 � / � 4 �' � � � / � - � . �2 � ' �4 � * �8 � ' �4 �* �9 � . �+ � � � 5 �7 �9 � . �+ �7 �4 � � � / �3 �+ �8 �9 �5 �4 �+ � � �2 �6 �8 � . � ' �8 � ( �+ �+�4 � ) � ' � 7 �7 � / �+ �* 
�5 � : �9 �5 �4 �9 � . �+ � ( � ' �8 � / �8 �5�, �2�/ �9�. �5�2�5�-�> � ' �4 �* �8 �9 �7 � ' �9 � / � - �7 � ' �6 � . �> � ' �4 �* � ' �2�8�5 �5�4 �9 � . �+ � ( � ' �8 � / �8 �5�, 
� . � + � ' � ; � > � � � 3 � / � 4 �+ �7 � ' �2 � ' �8 �8 �+�3� ( �2 � ' � - �+ �8 �� �< � . � / � ) �. � . � ' � ; �+ � ( �+ �+�4 �6 �7 �5 � ; �+ �* � / �4 � / �4 � * � / � ; � / � * � : � ' �2 � , �5�7��
�3 � ' �9 � / �5 �4 �8 �� � � � ' � 9 � . �> �3 �+ �9 �7 � / �) � / �4 � , �5 �7 �3 � ' �9 � / �5 �4 �8 � ' � ( �5 � : �9 �8 �+ �6 � ' � 7 � ' � 9 �+ �9 �>�6 �+�8 �5�, � , �5 �7 �3 � ' �9 � / �5 �4 �8 
� . � ' � ; �+ � ( �+�+�4 � * �+ �7 � / � ; �+ �* � , �7�5�3 �9 � . �+ �2�/ �9� . �5�2�5�- � / � ) � ' �2 �8�9� : �* � / �+�8�� � , �7 �5 �3 �9 � . �+ � ) � ' �2 � ) � / �3 �+ �9 �7 �> �5�, 
� 9 � . �+ � � � 5 � : � 3 �' ���	���
�
�� � ) �2 � ' �> � � �3 � ' � 7 �2 �> � / �4 �9 �+ �7 � ; � ' �2 �8 �5�, �9 � : �7 � ( � / � * � / � 9 �> �) �>�) �2�+�8�� � ' �8 �< �+ �2 �2 � ' �8 
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pod Bradlom a Horné Košariská — Dolné 
Košariská. 
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o 5—10 cm hrubé megaturb id i tné cykly. 
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vrstvím gosauskej panvy v oblasti Gosau. 
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�)�$�7�1�2�7�� �8 �2�%�/�$�5�6�, �2�5�$�' �: � � �4 �$�8�<�4� , � . �2 �8�&�, 
�0 �< �0 �( � ; �$�&�+�2�8�$�1�= �, �8�:�G�G�,�( �J�/�(�1�:�� � ; �2� ' �3�2�8�(��
� ' �$�-�A�&�( �5 �6�4� ( � ' �1 �=�0�7 �$�H �8 �4 �&�+ �1 �= �0 �7 �(�2�&�=�1�7�� 
�4�( �3�4�( � ; � ( �1�6�2�8�$�1�= �)�/�:�G�2�8�I�0 �5�A�8�4�5�6�8�>�0�� �" �6 �2 �0 ��
�6�2 �5�A�8�4�5�6�8�> �5�$ �2 � . �4 � ( �0 �3� / �$�1�. �6�2�1�, �&�. �( �- �0 � , � . �4 �2 ��
� ) �$�7�1�: �����	 � � �� �8 � : �5� . � : �6�7�- �( �+� / �$�8�1�( �$�* � / �7 �6� , �1�2��
�8 �$ �1 �< �0 � , � . �4 �2� ) �$ �7�1�$ �����	 �� �2���� ���2�8�&�( �0 �$�- �A �1�>�;��
� . �: �2�%�5�$�+ ���$�����$ ���8�;�� �J�� ���������� 

�# �%�$�6� : �0�( �6�4� , �&� . �=�+�2 � � �M�$� ' � , �5�. �$ � . �4 �$ �8 �< �4 � , � . �2 �8 ��
�5�.�= �5�A�8�4�5�6�8�, �( �5�( � ' � , �0�( �1�6�2�8�$�/ �2 �8 �3� / � : �6� . �2�8�2� ' ��
�1�2�0 �3�4�2�5�6�4�(� ' �> ���8�I�8�2�- �4�,�)�2�8�I�&�+ �8�<�3�( �1�&�2�8 
�$ �
 � � � � � 
 � 	 � � � � � 	 � � �O �,�&�+ �%�/�2�. �2�8 �8 �%�$�; �<�/ �1�2�0 �5�A��
�8�4�5�6�8�>�� �2�8�3� / � : �8�1�( �1�2�0 �; �4�(�- �0�( �3�4�>�1�2�5�2�0 �4�,�(�J��
�1�( �+�2 �0�$�6�( �4� , �<� / �7 �; �%�/�>�;�.�(�- �3�( �8�1�, �1�: �� � � �$�3�4�2�6�, 
�6�2�0�7 �5�3�2� ' �1�2� � �5�6�4�( � ' �1�2�( �2�&�=�1�1�( �5�( � ' � , �0�( �1�6�: �5�$ 
�7�5�$�' �; �2�8�$�/�, �8 �3�4�2�*�4�( �5�>�8�1�( �5�$ �3�4�( �+� / �%�7�- �A�&�2�0 
�3�4�2�5�6�4�(� ' �> ���1�$ �4�2�;�5�,�$�+�/�2�0 �%�/�2�.�7�� �1�$ � . �6 �2 ��
�4�2�0 �5�( � ' � , �0�( �1�6�2�8�$�/ �5�(�1�?�1 �$ �3�$�/�(�2�*�=�1 �8�I�8�2�-�$ 
� � �4�$� ' � / �$ �C �- �7�H�1�I �8�I�8�2�-�� �3 �4 �$�8� ' � ( �3 �2 � ' �2 �%�1�( �$�H 
�'�2 �0�$�9� , �0�<� / �1�( �- � � �L �%�. �: �����	�	 �0�� �6�� � - �� �6�( �5�1�( 
�3�2�' �) �2�4�$�0�,�1�, �) �( �4�2�8�2�7 �/�:�;�2�.�/�>�1�2�7�� �J�2 �3�2��
�6�8�4� ' � ; �7�- �( �3�4�>�6�2�0�1�2�5�O �/�(�1 �3�4�, �0� , �6�>�8�1�( �- �$ �* � / �7 ��
�6�, �1�2�8�$�1�(�- �0� , � . �4 �2�) �$�7�1� : �� 

���������� ���
���	���� �����	���� 

� � � 7 � % � , � 1 � 5 � . �= � 5 � A � 8 � 4 � 5 � 6 � 8 � , � ( �� � � �1�, �8�I �8�2�- 
�  �6�$�4�( �- � ! �7�4�( � - �� � . �6�2�4�I �-�( �4�( �3�4�( � ; � ( �1�6�2�8�$�1�I � / �7��
�%�, �1�5� . � I �0 �5�A�8�4�5�6�8�>�0 �� �0�2�1�6 �� �: �3�4�=�5���� �1 � ( �0 �< 
�5�8�2�- �( � . �8�, �8�$�/ �( �1�6 �8 �*�2�5�$�7�5�. � I �&�+ �3�$�1�8�<�&�+ �  � ( ��
�8�( �4�1� I �&�+ �" �<�3�( �1�&�2�8�I �&�+ � � � / �3�� � ! � : �3�, �&�.�I �3�4�2�)�,�/ 
�6 � I �0 �6 �2 �5�A�8�4�5�6�8�>�0 �����2�6�)�$�- �,�1 ���(�G�.�2 �(�6 �$�/���� 
�
�������� �8�4�6 � � �7�%�, �1�$ �
�� ���(�G�.�2 �(�6 �$�/���� �
�������� 
�
�������� �5�$ �1�$�&�+�<� ' � ; �$ �8�2 �8�I �&�+�2� ' �1�( �- �J�$�5�6�, �3 �$�1��
�8�:�� ���'�( �2 �6�: �3�, �&�. �I � ) � / � ( �9�2�6�7�4�%�, � ' � , �6�1�I �6 � : �3 �5�A��
�8�4�5�6�8�, �$ ���+�2�-�1�= �>�/�2�8�&�( �5 �4�2�; �3�6�I � / � ( �1� I �0�, �2�%��
�/�, �$�.�0�,� � �� �  � ( � ' � , �0�( �1�6�: �6�2�+�6�2 �8�I�8�2�-�$�� �$�. �2 �7 �8 �<��
�'�;�$ ���(�G�.�2 �(�6 �$�/�� ���
���������� �8�;�1�,�.�/ �, �;�$ �5�6�<�/�(�+�2 
�6�( � . �6�2�1�, �&�. �=�+�2 �1�( �3�2�. �2�- �$ �3�2�%�4�(�H�,�$ �$ �J�$�5�6�, 
� ' �1�$ �3�2�*�2�5�$�7�5�.�(�- �3�$�1�8� : �� 

� � �2� ' �M�$ �6�I �&�+�6�2 �$ �7 �6 �2 �4 �2 �8 �3�2�&�+�<� ' � ; �$�-�A � . � / �$�5�6�: 
�%�4�(�.�&�,�> �$ �;�/�(�3�(�1�&�2�8 �; �3�2�%�4�( �H�1�I �&�+ �;� ' �4�2�-�2�8 

�$ �; �0�<�/�2 �5�3�( �8�1�( �1�=�+�2 � ' � ( �8�$�5�6�2�8�$�1�=�+�2 � ' �1�$�� 
� . �6 �2�4�= �0�2�+�/�2 �%�:�O � - � ( � ' �1 � I �0 �;�2 �;� '�4�2�-�2�8�� �2� ' ��
�.�,�$�M �8 �3�4� , � ( �%�( �+�7 �5�(�1�?�1�7 �6�7�4�%�, � ' � , �6 �: �2� ' �1�<�G�$�/�, 
�0�$�6�( �4� , �<�/ �'�2 �-�7�H�1�(�-�G�>�&�+ �$ � - �7 �+�2� ; �<�3�$� ' �1 �( �5�,��
�6 �7�2�8�$�1� I �&�+ �5�( � ' � , �0�( �1�6�$�J�1�I �&�+ �;�?�1�� 

�" � ; �<�3�$� ' �1�( �- �J�$�5�6�, �3 �$ �1�8�: �0�2�H�1�2 �; �3 �2��
�8�4�&�+�2�8�I �&�+ �2� ' � . �4� : �8�2�8 �8 � / �7�%�, �1�5�. �2�0 �5�A�8�4�5�6�8�> 
�4�2�;�3�2�;�1�$�O �1�,�(�.�2�M�.�2 �J�/�(�1�2�8�� 

�
�� �#�4�( �- �0�( �1�$�-�5�6�$�4�G�,�( �5�A �6�4�$�1�5�* �4�( �5�>�8�1�( �� 
�1�$ �4�@�;�1�: �&�+ �J�/�(�1�2�&�+ �3�2�'�/�2�H�,�$ �/�(�H�,�$�&�( �;�/�(��
�3�(�1�&�( �5 �4�,�)�0�, �$ �3�,�(�5�J�,�6�= �5�/�,�(�1�( �5 �+�2�- �1� I �0�, 
�4�2�; �3�6�I � / � ( �1�I �0�, �2�%�/�, �$�. �0�,�� � " � ( � . �� �5�6�4�(� ' �1�I �C 
�8�4�&�+�1�I �3�$�/�(�2�&�=�1�� �+ �4 �A �%� . �$ �� �&�&�$ ���	�	�C�
�	�	 �0�� 

���� � � �/ �:�G�2�8�= �5�A�8�4�5�6�8�, �( �����	�	�C���	�	 �0�� �5 �3�2��
� / �2�+�$�0�, �* �4�$� ' �$ �J�1�( � ; �8�4�5�6�8�( �1�I �&�+ �;�/�(�3�(�1�&�2�8�� 
�8�<�3�1� , �6� I �&�+ �3�,�(�5�.�2�8�&�2�8�� �3�,�(�5�J�,�6�I�&�+ ���������N�2�8 
�$ �>�/�2�8 �5 �2�/�,�5�6�2�/�,�6�0�, �4�,�)�2�8�I�&�+ �$ �4�, �$�5�2�8�2�� � . �2��
�4�<�/ �2�8�I �&�+ �8�<�3�(�1�&�2�8 �5 � ' � , �5�. �2�&�:� . � / �>�1�$�0�, �� 
� � � . �4 � ( �0 �3�2�/�@�+ �5 �$�* � / �7 �6� , �1 �2�8�$�1� I �0 �, � ) �2�4�$�0�, �1� , ��
�) �( �4�$�0�, ���;�<�4�(�; �&�(�5�6�: �C � � �2� ' �7�/ �2�8 �8�4�&�+�� �5�$ 
�8 �5�/�,�(�N�2�&�+ �8�: �5� . � : �6�7�- �A �$�- �3�2�/�2�+�: �3 � / �$ �1 � . �6 �2 ��
�1�,�&�.�I �&�+ �)�2�4�$�0�,�1�,�)�(�4 ���;�<�4�(�; �&�(�5�6�: �3�4�, �8 � , �$ ��
� ' �7 � . �6 �( �8 �  �6�$�4�( �- � ! �7�4�(�-� � �� � " � ( � . �� �1�$�-�8�4�&�+�1�(�-�G�> 
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�+ �4 �7 �%� I �&�+ �5�/�,�(�N�2�8 �5 �3�4�( �3� / �$�8�( �1�2�7 �5�(�1�?�1�5�. �2�7 
�0� , � . �4�2�) �$�7�1�2�7 �$ �5 �3�2�/ �2�+�$�0�, ���C�
�� �&�0 �+ �4 �7 ��
�%�I�&�+ �2�4�*�$�1�2�*�=�1�1�: �&�+�� �4�, �$�5�2�8�2�� � . �2�4�<�/ �2�8�I �&�+ 
�$ �5�/�$�%�2 � ' �( �6�4�, �6�, �&�. � I �&�+ �$�/ �2� ' �$�3�, �&�.� I �&�+ �8 �<�3� ( �1 ��
�&�2�8�� � " � ( � . �� �3 �4�$�8� ' � ( �3 �2� ' �2 �%�1�( �.�7�,�5�� 
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���C�� �&�0 �+ �4 �7 �%� I �&�+ �8�<�3�1� , �6� I �&�+ �2 �4�* �$ �1�2� ' � ( �6 �4� , ��
�6�,�&�.�I�&�+ �3�,�(�5�.�2�8�&�2�8 � � � . �$� / � . �$�4�( �1� , �6�: �$�H �. �$�/ �&�, ��
�4�7� ' � , �6�: �� �5 �%�2�+�$�6�2�7 �) �$�7�1�2�7 �8�(�M�.�I �&�+ �) �2�4�$�0�, ��
�1�,�)�(�4 � : �3�4�<�5�7 �����@�+�/�(�4�� �
�����
���� � � � , �(�5�.�2�8�&�( �5�$ 
�5�6�4�, �( � ' �$�-�A �5 �3�2�/ �2�+�$�0�, �3�,�(�5�J�,�6�I�&�+ �5�/�,�(�N�2�8 
�$ �5 � ' �4�2�%�2�8�I �0�, �2�/�,�5�6�2�/�,�6�0�, �4�,�)�2�8�I�&�+ �4�, �$�5�2��
�8�2�� � . �2�4�<�/ �2�8�I �&�+ �8�<�3�(�1�&�2�8 �3�$�/ �( �2�&�=�1�1�&�+�2 �$�H 
�5�3�2� ' �1�2�(�2�&�=�1�1�(�+�2 �8�(�. �7�� �!�2�6�2 �5�A�8�4�5�6�8�, �( � - �( 
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� � � . �4 � ( �0 �8�(�M�.�I �&�+ �)�2�4�$�0�, �1�, �) �( �4 � ; �1�<�0� : �&�+ �$�- 
�; �K�$�/�G�>�&�+ �/�2�.�$�/�>�6 �5�A �6 �7 � ; �1�<�0�( �$�- �1�<�/�(�; �: 
�3� / �$�1� . �6�2�1� , �&�. � I �&�+ �)�2�4�$�0�, �1�, �) �( �4 � � �  �$�0�7�(�/ �C 
� �<�/�$�- �C �" �$�N�2�8�<�� �
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(Bystrická, 1963). 
Túto �������L �+�3�!�(�-�1�*�9�'�. �4�E�4�.�)�  �!�6 �1�,�$ 

�,�.�'�+�( �1�=�'�+� �1�-�$ �1 ���$�1�*�.�, �$�2 � �+�� ���
�������� �7� ��
�0� �#�(�L �#�. �1�$�#�(�,�$�-�2� �F�-�$�) �/�.�!�0�$�D�-�$�) �C�$�+�%�.�4�$�) 
�7�;�-�6 �/�0�$�"�'�8�#�7� �)�=�"�$�) � �D �-�  �3�*�+�.�-�$�-�E �*�.�-��
�2�(�-�$�-�2�8�+�-�6 �1�4� �'�� �*�#�$ �1�$�#�(�,�$�-�2�.�4� �+�( �'�+� �4��
�-�$ �1�2� �0�C�(�$ �F�+�$�-�6�� 

���0�$�!�  �$�C�2�$ �/�.�7�-� �,�$�-� �L�� �D�$ �4 �-� �)�1�/�.�#��
�-�$�)�C�:�"�' �/�.�+�.�'�8�"�' �4�0�2�3 ���3�!�(�-� ���
 �1�  �/�0�$��
���K�2� �+�. �%�+�6�C�.�4�9 �1�=�4�0�1�2�4�(�$ �������	���?�������� �,�� �/� ��
�+�$�.�&�9�-�3 ���1�2�0�$�#�-�E �$�.�"�9�-�� ���$�C�*�. �$�2 � �+���� �
�������� 
�1�� �
���?�
������ �*�2�.�0�9 �!�.�+�. �-�  �7�8�*�+� �#�$ �+�(�2�.�+�.�&�(�"��
�*�9�'�. �4�E�4�.�)�  �7� �0� �#�$�-�9 �* �,� �&�3�0�1�*�9�,�3 �/� ��
�+�$�.�&�9�-�3�� ���$�- �1�  �7 ���I� �#�(�1�*�  � �1�.�"�(�8�"�(�$ �L� �D��
�*�E�"�' �,�(�-�$�0�8�+�.�4 ���7�(�0�*�;�-�.�4�8 �7�;�-� �� �.�#�+�(�C�3�)�$ 
�.�# �4�$�*�.�4�9 �$�*�4�(�4� �+�$�-�2�-�E�"�' �1�2�0�$�#�-�.�$�.�"�9�-��
�-�6�"�' �1�$�#�(�,�$�-�2�.�4 ���6�)� �4�1�*�$�) �/� �'�.�0�*� �2�(�-�6 
�0�$�/�0�$�7�$�-�2�.�4� �-�E�"�' �1�=�4�0�1�2�4�:�, ��� �!�+�.�-�*�6�� 
�*�#�$ �&�0� �-�8�2 �4�E�0� �7�-�$ �/�0�$�4�+�8�#�  �-� �# �7�(�0�*�;��
�-�.�, ���2� �!�� �
�� ������ � � �$ �4�C� �* �7� �3�)�:�,� �4�9�� �D�$ 
�4 �+�3�!�(�-�1�*�.�, �1�=�4�0�1�2�4�: �1�  �7�(�1�2�(�+�  �/�0�$�4� �'�  
�7�(�0�*�;�-�3 �-� �# �&�0� �-�8�2�.�,�� �F�. �#�.�4�.�I�3�)�$ �/�.�"�'�6��
�!�.�4� �L�� �F�( �/� �+�$�.�&�9�- �4 �-� �)�'�+�!�C�:�"�' �/� �0�2�(�8�"�' 
�+�3�!�(�-�1�*�9�'�. �4�0�2�3 �/� �2�0�: �1�*�3�2�.�F�-�$ �,� �&�3�0�1�*�9��
�,�3 �/� �+�$�.�&�9�-�3�� 

���������� �����������
���� 

���. �4�E�4�.�)�( ���3�0�.�4�(�-�  ���1�$�4�$�0�.�7�8�/� �#�-�8 �F� �1�L 
���6�)� �4�1�*�$�) �/� �'�.�0�*� �2�(�-�6�� �4�0�1�2�$�4�-�E �1�+�$�# 
�4 �1�$�-�;�-�$ �  �/� �+�$�.�&�9�-�$ �0�$�/�0�$�7�$�-�2�3�)�$ �1�=��
�4�0�1�2�4�(�$ ���.�+�(� �-�*�6 ���*� �,�/�8�- �? �#�8�-���� �1�=�4�0�1�2��
�4�(�$ ���$�#�*�.�4�'�. �4�0�"�'�3 ���,�.�-�2 �? �*�3�(�1���� �1�=��
�4�0�1�2�4�(�$ ��� �!�+�.�-�*�6 ���1�2�0�$�#�-�E �? �4�0�"�'�-�E �$�.�"�9�-�� 
�  �1�/�.�0� �#�(�"�*�6 �7� �1�2�=�/�$�-�9 �,�$�-�(�+�(�2�.�4�9 �4�0�1�2�4�6�� 

� � � = � 4 � 0 � 1 � 2 � 4 � ( �$ � � � . � + � ( �  � - � * � 6 �� ���6�4�:�)�  �1�  
�7 �/�$�1�2�0�E�"�' �*�.�C� �0�(�1�*�E�"�' ���������J�.�4�� �,�8 �4�. 
�1�4�.�)�$�) �1�/�.�#�-�$�) �F� �1�2�( �+�(�2�.�+�.�&�(�"�*�E �4�E�4�.�) 
�/�0� �*�2�(�"�*�6 �2�.�2�.�D�-�E �1 �/�.�#�!�0� �#�+�(� �-�1�*�6�, �1�=��
�4�0�1�2�4�:�,�� ���2�0�$�#�-�8 �1�+�(�$�-�(�2�8 �F� �1�L �1 �.�)�$�#�(�-�$��
�+�E�,�( ���?�
�	 �"�, �2�3�0�!�(�#�(�2�-�E�,�( �)�$�,�-�.�7�0�-�-�E��
�,�( �+� �,�(�-�.�4� �-�E�,�( �*� �+�*� �0�$�-�(�2�,�( �)�$ �$�*�4�(�4� ��
�+�$�-�2�-�8 �1 �,�.�1�-�8�F�.�4�1�*�E�,�( �1�+�(�$�J�,�(�� �0�$�/�0�$��
�7�$�-�2�3�)�=�"�(�,�( �*�I�3�#�-�= �/�$�+� �&�(�"�*�= �1�$�#�(�,�$�-�2�8��
�"�(�3�� ���+� �-�*�2�.�-�(�"�*�8 �,�(�*�0�.�%� �3�-�  �����	 ���� �4�E��
�0� �7�-�$ �/�0�$�4�+�8�#�  �-� �# �4�8�/�-�(�2�.�3 �!�$�-�2�.�&�9�-�-�.�3 

���
������ �( � �&�+�3�2�(�-�.�4� �-�.�3 �������� �,�(�*�0�.�%� �3�-�.�3�� 
���(�*�0�.�%� �3�-�  �-�$�)� �4�: �D�(� �#�-�$ �7�-� �*�6 �/�0�$�/�+� ��
�4�$�-�(�  � �-�( �0�.�7�/�=�C�L� �-�(� �� ���. �4�0�"�'�-�.�, �,�8�1��
�2�0�(�"�'�2�$ ���7�;�-�  �����
�����
���������	�����
���� �������
���������� 
�*�2�.�0�E �0�$�/�0�$�7�$�-�2�3�)�$ �4�E�0� �7�-�9 �	�
�����H�!�$�-�(�$�� 
�1�= �.�*�0�$�, �)�$�#�-�$�) �/�.�+�.�'�6 �7�+�$�/�$�-�"�.�4 �'�.�)�-�9 
�/�.�+�.�'�6 �+� �,�(�-�.�4� �-�E�"�' �*� �+�*� �0�$�-�(�2�.�4 ���� � �D 
���	 �"�,���� �*�2�.�0�9 �1�  �1�2�0�(�$�#� �)�= �4 �
�	�?���	 �"�, 
�(�-�2�$�0�4� �+�.�"�' �1 �4�8�/�-�(�2�E�,�( �/�0� �"�'�.�4�"�.�4�E�,�( 
�:�+�.�4�"� �,�( ���4�7�� �F�� �
���� �
��� ���� ���<�4�.�#�-�8 � �&�+�3�2�(��
�-�.�4� �-�8 �,�(�*�0�.�%� �3�-�  �1 �/�0�$�4� �'�.�3 �#�0�3�'�3 
�����������������
�� �������������
�������� �#�����0�!�(�&�-�6 �)�$ �/�0�$��
�,�(�$�C� �-�8 �1 �2� �-� �2�.�"�$�-�;�7�.�3 �/�+� �-�*�2�.�-�(�"�*�E�"�' 
�( �4�8�/�-�(�2�E�"�' �!�$�-�2�.�&�9�-�-�6�"�' �%�.�0� �,�(�-�(�%�$�0 
�����8�+� �)�� �
�����	�� �1�� �
���
���� �/�.�C�*�.�#�$�-�E�"�' �2�0� �-�1��
�/�.�0�2�.�, �  �-� �0�3�C�$�-�E�"�' �0�.�7�/�=�C�L� �-�:�,�� �� �-� �)��
�4�0�"�'�-�$�)�C�.�, �,�8�1�2�0�(�"�'�2�$ �1�= �4�6�4�(�-�3�2�9 �/�$�+� ��
�&�(�2�6 �1 �!�.�'� �2�.�3 �,�(�*�0�.�%� �3�-�.�3�� 

���* �1�,�$ �.�#�'� �#�+�( �1�$�#�(�,�$�-�2�.�4� �-�(�$ �*�.�C� ��
�0�(�1�*�9�'�. �1�=�4�0�1�2�4�(�  �4 �'�H�!�*�$ �
�	�	�	 �,�� �2� �* �1�$��
�#�(�,�$�-�2�8�"�(�  �1�=�4�0�1�2�4�(�  ���.�+�(� �-�*�6 �1�  �3�1�*�3��
�2�.�F�-�(�+�  �4 �'�+�!�C�.�, �,�.�0�(�� �*�2�.�0�9���1�  �/�.�1�2�3�/�-�$ 
�/�0�$�'�+�!�.�4� �+�. �#�. �4�0�"�'�-�9�'�. �,�8�1�2�0�(�"�'�2�3�� �����G 
�#�.�1�(� �'�+�. �7�0�$�)�,�$ � �) �,� �5�(�,�8�+�-�$ �/�0�$�'�H�!�$�-�(�$�� 
���1�3�#�7�3�)�$�,�$�� �D�$ �4 �.�!�#�.�!�: �,� �5�(�,�8�+�-�$�'�. 
�/�0�$�'�H�!�$�-�(�  �!�.�+�. �#�-�. �,�.�0�  �/�.�# �=�0�.�4�J�.�3 
�%�.�0� �,�(�-�(�%�$�0�.�4�$�) �+�6�7�.�*�+�:�-�6�� � �+�$ �-� �# �=�0�.�4��
�J�.�3 ������ �  �*�.�*�.�+�(�2�.�4�$�) �+�6�7�.�*�+�:�-�6�� �2�� � ) �� �/�0�(��
�!�+�(�D�-�$ �4 �'�H�!�*�$ �����	�	 �,�� 

���.�,�$�0�-�$ �4�. �4�$�I�,�( �*�0�8�2�*�.�, �F� �1�$ ���$�C�2�$ 
�4 �-� �)�4�0�"�'�-�$�)�C�.�, �,�8�1�2�0�(�"�'�2�$ �  �'�+� �4�-�$ 
�4 �/�0�(�$�!�$�'�3 �1�/�.�#�-�9�'�. �#� �-�3�� �#�.�"�'�8�#�7�  
�* �4�E�0� �7�-�9�,�3 �1�/�+�6�2�F�$�-�(�3�� �F�. �!�.�+ �#�<�1�+�$�#�.�* 
�7� �F�(� �2�*�.�4 �/�0�$�)� �4�.�4 �+� �0� �,�1�*�$�) �%�8�7�6 �4�0�8�1��
�-�$�-�(� �� ���.�2�4�0�#�7�.�4� �+�  �!�6 �2�. �-�8�'�+�  �7�,�$�-�  
�7�+�.�D�$�-�(�  �  �4�E�4�.�) �,�(�*�0�.�%� �3�-�6�� � �*�. � �) �7�,�$��
�-�  �.�!�1� �'�3 ��� �������2 �4 �1�+�(�$�J�.�"�' ���4�7�� �F�� �����	���� 
�� �-� �)�1�/�.�#�-�$�)�C�:�"�' �/�.�+�.�'�8�"�' �#� �-�3 �2�4�.�0�: 
� �&�+�3�2�(�-�.�4� �-�8 �,�(�*�0�.�%� �3�-�  �4 �1�/�.�+�.�F�$�-�1�2�4�$ 
�%�.�0� �,�(�-�(�%�$�0 ���	 ���� �7�4�6�C�.�* �)�$ �/�0�$�/�+� �4�$�-�8 
�*�0�(�$�#�.�4�8 �,�(�*�0�.�%� �3�-� �� ���. �4�6�C�C�:�"�' �/�.�+�.��
�'�8�"�' �1�/�.�#�-�9�'�. �#� �-�3 �.�!�1� �' ��� �����( �0�E�"�'�+�. 
�1�2�=�/�.�+ ���4�7�� �F�� ���������� ���&�+�3�2�(�-�.�4� �-�8 �,�(�*�0�.��
�%� �3�-�  �)�$ �7� �1�2�=�/�$�-�8 �#�. ���	 �� �  �.�1�2� �2�.�* 
�2�4�.�0�(�  �4 � �1�.�"�(�8�"�(�8�"�' �/�+� �-�*�2�.�-�(�"�*�9 �  �!�$�-��
�2�.�&�9�-�-�$ �4�8�/�-�(�2�9 �%�.�0� �,�(�-�(�%�$�0�6 �7�;�-�6 ���(� �-�.��
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rotalia compressa (Samuel — Salaj. 1968). 
Z vápnitého pieskovca odohraného na 

štúdium �I� �B�*�C�"�' �,�(�-�$�0�8�+�.�4 �7 �#�8�-�1�*�$�) 
�D� �1�2�( �1�<�4�0�1�2�4�(�  ���.�+�(� �-�*�6 �����$�#�*�.�4 �4�0�"�'�� �1�  
�(�#�$�-�2�(�%�(�*�.�4� �+�  � �1�.�"�(�8�"�(� �� �*�2�.�0�< �"�'� �0� �*�2�$��
�0�(�7�3�)�$ �/�0�$�4� �'�  �7�(�0�*�;�-�3�� �0�3�2�(�+�3�� �2�3�0�,� �+�:�-�3�� 
�"�'�+�.�0�(�2�3�� �,� �&�-�$�2�(�2�3 �  �+�(�,�.�-�(�2�3 �-� �# �.�1�2� �2��
�-�C�,�( �,�(�-�$�0�8�+�,�(�� �� �,�-�.�B�1�2�4�$ �#�. �� �� �. �I� �B��
�*�$�) �%�0� �*�"�(�$ �1�  �7� �7�-� �,�$�-� �+�(�� �7�.�(�1�(�2�� �$�/�(�#�.�2�� 
�&�0� �-�8�2�� � �/� �2�(�2�� �!�(�.�2�(�2�� �"�'�0�.�,�(�2 �  �(�+�,�$�-�(�2�� 
�#�. �
 � � �� �"�'�+�.�0�(�2�.�(�# �  �/�6�0�(�2�� 

���	���G� �#�.�, �-�  �4�6�A�A�(�$ �3�4�$�#�$�-�9 �<�#� �)�$�� � �*�. 
� �) �1�*�.�0�C �-�8�1�2�3�/ �4�8�/�$�-�"�.�4�$�) �1�$�#�(�,�$�-�2�8�"�(�$ 
�2�4�.�0�$�-�$�) �.�0�&� �-�.�#�$�2�0�(�2�(�"�*�C�,�( � �+�.�#� �/�(�"�*�C�,�(�� 
�,� �"�'�.�4�*�.�4�C�,�(�� �0�(� �1�.�4�.���*�.�0�8�+�.�4�C�,�( �4�8�/�$�-��
�"� �,�( �,�.�'�+�  �!�6�I ���F�!�*�  �,�.�0�  �*�3 �*�.�-�"�3 
�#� �-�3 �.�*�.�+�. �
�	�	�>���	�	 �,�� ���<�4�0�1�2�4�(�$ ���.�+�(� �-��
�*�6 �,�8 �4 ���$�4�$�0�-�C�"�' ���8�/�$�-�"�.�4�C�"�' ���+�/�8�"�' 
�1�4�.�) �$�*�4�(�4� �+�$�-�2 �D�(� �1�2�.�D�-�$ �4�. �%�8�"�(�( �-�(�$�0�$�-��
�2� �+�1�*�C�"�' �4�0�1�2�(�$�4�� 

� � � < � 4 � 0 � 1 � 2 � 4 � ( �$ � � � $ � # � * � . � 4 � ' �. � 4 �0 �" �'�3�� 
���.�D� �1 �1�$�#�(�,�$�-�2�8�"�(�$ �-� �)�1�/�.�#�-�$�)�A�$�) �D� �1�2�( 
�2�.�'�2�. �1�<�4�0�1�2�4�(�  �1�  �4�C�0� �7�-�$ �����������H�.�4� �+�( 
�$�A�2�$ �2�3�0�!�(�#�(�2�6�� �D�. �/�.�#�,�(�$�H�.�4� �+�. �4�7�-�(�* 
� �+�.�#� �/�(�"�*�C�"�' �.�0�&� �-�.�#�$�2�0�(�2�(�"�*�C�"�' �4�8�/�$�-�"�.�4�� 

���  �7�8�*�+� �#�$ �/�0�:�2�.�,�-�.�1�2�( �'�.�)�-�C�"�' �0�(� �1�� 
�*�.�0�8�+�.�4 �  �,� �"�'�.�4�(�$�*�� �2�$�#�  �.�0�&� �-�(�7�,�.�4 
�4�6�B� �#�3�)�<�"�(�"�' �4�$�G�  �1�4�$�2�+� �� �1�$�#�(�,�$�-�2�.�4� �+�( 
�2�(�$�2�. �4�8�/�$�-�"�$ �4 �/�0�$�1�4�(�$�2�$�-�$�) �7�;�-�$ �2�$�/�+�$�) 
�4�.�#�-�$�) �,� �1�6 �-�$�0�(�2�(�"�*�9�'�. �/�8�1�,� �� �2�$�#�  
�4 �'�F�!�*� �"�' �,� �5�(�,�8�+�-�$ ���	�	�>���	�	 �,�� 

���0�"�'�-�8 �D� �1�I �1�<�4�0�1�2�4�(�  ���$�#�*�.�4�'�. �4�0�"�'�3�� 
�0�$�/�0�$�7�$�-�2�.�4� �-�8 �+�$�- �D�(�1�2�C�,�( �.�0�&� �-�.�&�9�-�-�6��
�,�( �4�8�/�$�-�"� �,�( �!�$�7 �*�+� �1�2�(�"�*�$�) �/�0�(�,�$�1�( 
�1 �4�+�.�B�*� �,�( �1�+�(�$�H�.�4�� �1 �/�+� �-�*�2�.�-�(�"�*�.�3 
�,�(�*�0�.�%� �3�-�.�3 �-�8�1 �4�$�#�(�$ �* �-�8�7�.�0�3�� �B�$ �E� �+�A�(�$ 
�,�(�$�0�-�$ �1�/�+�6�2�D�$�-�(�$ �7�.�#�/�.�4�$�#�8 �4�6�7�#�4�(�'�-�3�2�(�3 
�1�$�#�(�,�$�-�2� �D�-�9�'�. �!� �7�9�-�3�� ���6�2�4�8�0� �)�< �1�  
�/�.�#�,�(�$�-�*�6 �1�$�#�(�,�$�-�2�8�"�(�$ �3�1�*�3�2�.�D�H�.�4� �-�$�) 
�-�  �$�+�$�4� �D�-�$�) �A�2�0�3�*�2�<�0�$ ���0� �(�1�$�# �!�.�2�2�.�,�� 
�'� �3�2 �%�.�-�#���� �*�2�.�0�8 �7� �!�0�8�-�(�+�  �/�0�:�-�.�1�3 �*�+� �1��
�2�(�"�*�9�'�. �,� �2�$�0�(�8�+�3 �  �/�+�-�$ �3�,�.�B�-�(�+�  �,�(�,�.��
�0�(� �#�-�$ �!�.�'� �2�C �0�.�7�4�.�) �0�(� �1�� �,� �"�'�.�4�(�$�*�� 
�*�.�0�8�+�.�4�� �!�$�-�2�.�&�9�-�-�6�"�' �4�8�/�-�(�2�C�"�' �%�.�0� �,�(��
�-�(�%�$�0 �4 �/�0�.�1�2�0�$�#�: �1�$�#�(�,�$�-�2�8�"�(�$ �D�(�1�2�C�"�' �.�0��
�&� �-�.�&�9�-�-�6�"�' �4�8�/�$�-�"�.�4 �  �-�  �#�0�3�'�$�) �1�2�0� �-�$ 

�3�,�.�B�-�(�+�  �!�.�'� �2�C �0�.�7�4�.�) �/�+� �-�*�2�.�-�(�"�*�C�"�' 
�  �4�8�/�-�(�2�C�"�' �!�$�-�2�.�&�9�-�-�6�"�' �%�.�0� �,�(�-�(�%�$�0 
�/�.�D� �1 �,�(�$�0�-�$�'�. �/�.�*�+�$�1�3 �  �1�$�#�(�,�$�-�2�8�"�(�$ 
�1�+�(�$�H�.�4�� ���+�(�$�-�$ �2�4�.�0�(�  �-� �)�/�0�4 �4�+�.�B�*�6 
�4 �1�/�.�#�-�$�) �D� �1�2�( �1�<�4�0�1�2�4�(� �� � �+�$ �4 ���-� �)�4�0�"�'��
�-�$�)�A�:�"�' �/�.�+�.�'�8�"�' �1�/�.�#�-�9�'�. �$�.�"�9�-�3 �3�B �4�C��
�0� �7�-�$ �/�0�$�4�+�8�#� �)�< �-� �# �4�8�/�$�-�"� �,�(�� �  �2�. 
�4 �/�.�,�$�0�$ �����
 � �B �����
�� 

���8�2�. �.�1�"�(�+�8�"�(�  �1 �,�(�$�0�-�6�, �/�0�$�'�F�!�$�-�:�, 
�,�.�0�  �1�  �,�.�'�+�  �3�1�*�3�2�.�D�H�.�4� �I �4 �'�F�!�*� �"�' 
�4 �0�.�7�,�$�#�7�: �
�	�	�>���	�	 �,�� �D�. �!�6 �/�.�2�4�0�#�7�.��
�4� �+�  � �) �4�7�8�"�-�  �/�0�:�2�.�,�-�.�1�I �*�;�-�(�"�*�C�"�' �,�.��
�0�.�7�.�4�$�+ ������ �!�(�.�+�.�&�(�"�*�9�'�. �'�F�!�*�.�4�9�'�. �/�8�1�,� �� 
�#�0�3�' �����������������	�	�� �����	���
�������
�
���
 �����3�1�'�,� �-�� 
�4 �-� �)�4�0�"�'�-�$�)�A�.�, �/� �+�$�.�"�9�-�$ �  �#�0�3�' ����������
���������	�	�� �����������
���
�
���
 ������������ �����(�-�+� �6�� �4�. 
�4�0�"�'�-�$�) �D� �1�2�( �1�/�.�#�-�9�'�. �$�.�"�9�-�3�� 

���<�4�0�1�2�4�(�$ ���$�#�*�.�4�'�. �4�0�"�'�3 �-�$�,�8 �1�4�.�) 
�$�*�4�(�4� �+�$�-�2 �4 ���$�4�$�0�-�C�"�' ���8�/�$�-�"�.�4�C�"�' 
���+�/�8�"�'�� 

� � � < � 4 � 0 � 1 � 2 � 4 � ( �$ � � �  � ! � + � . � - � * � 6 �� ��� �)�/�0�4 �'�. 
�2�4�.�0�: � �1�( �
�� �, �/� �1�8�B �D�$�0�4�$�-�C�"�' �:�+�.�4 
�  � �&�+�3�2�(�-�.�4� �-�8 �,�(�*�0�.�%� �3�-�  �-�  �!�8�7�$ �1�2�0�$�#��
�-�.�$�.�"�9�-�-�$�'�. �1�<�4�0�1�2�4�(�  ��� �!�+�.�-�*�6 �  �4 �!�$�7��
�/�0�.�1�2�0�$�#�-�.�, �-� �#�+�.�B�: �1�<�4�0�1�2�4�(�  ���$�#�*�.�4�'�. 
�4�0�"�'�3�� �/�0�$�1�-�$�)�A�(�$ �-� �# �/�.�1�+�$�#�-�.�3 �/�.�+�.�'�.�3�� 
� �1�( ���	 �"�, �'�0�3�!�8 �+� �4�(�"�  �0�(�%�.�4�9�'�. �0�(� �1�.�4�.��
�*�.�0�8�+�.�4�9�'�. �4�8�/�$�-�"� �� 

���+� �1�2�-�9 �%�+�6�A�.�4�9 �1�<�4�0�1�2�4�(�$ �0�$�/�0�$�7�$�-�2�3�)�$ 
�4 �1�/�.�#�-�$�) �D� �1�2�( �)�$�,�-�.�0�6�2�,�(�"�*�C �%�+�6�A�� ���< �2�. 
�2�$�-�*�.�+� �4�(�"�.�4�(�2�9 �����>�
�	 �"�,�� �+� �,�(�-�.�4� �-�9 �*� �+��
�*� �0�$�-�(�2�6 �  �/�0� �"�'�.�4�"�.�4�9 �:�+�.�4�"�$ ���	�>���	 �"�, 
�'�0�3�!�9 �1 �/�.�,�$�0�-�$ �4�6�1�.�*�C�, �.�!�1� �'�.�, ��� �������� 
���4�7�� �D�� ������ �> ��� �2�6�*�.�4�8���� �� �1�2�0�$�#�-�$�) �D� �1�2�( 
�1�<�4�0�1�2�4�(�  ���-�.�4�8 �,�6�)� �4�1�*�8 �2�$�'�$�+�H� �� �/�0�$�4�+�8��
�#� �)�< �'�0�3�!�.�+� �4�(�"�.�4�(�2�9 �����	�>���	 �"�,�� �+� �,�(�-�.��
�4� �-�9 �/�(�$�1�*�.�4�"�$ �1 �/�.�+�.�'� �,�( �/�(�$�1�D�(�2�C�"�' 
�(�+�.�4�"�.�4 ���"�"�  �����	 �"�,�� �  �1 � �&�+�3�2�(�-�.�4� �-�.�3 
�,�(�*�0�.�%� �3�-�.�3�� 

�� �4�8�/�-�(�2�9�'�. �/�(�$�1�*�.�4�"�  �.�#�.�'�0� �-�9�'�. �4 �-�.��
�4�$�) �,�6�)� �4�1�*�$�) �2�$�'�$�+�-�( �1�  �7�:�1�*� �+�  � �1�.�"�(�8�"�(�  
�I� �B�*�C�"�' �,�(�-�$�0�8�+�.�4�� �4 �*�2�.�0�$�) �/�0�$�4�+�8�#�  �&�0� ��
�-�8�2�� �7�(�0�*�;�- �  �(�+�,�$�-�(�2�� ���. �� �-

 �� �I� �B�*�$�) �%�0� �*��
�"�(�$ �1�  �7�(�1�2�(�+ �'�6�/�$�0�1�2�9�-�� �7�.�(�1�(�2�� �0�<�2�(�+�� � �/� �2�(�2�� 
�!�(�.�2�(�2 �  �"�'�+�.�0�(�2�� �/�.�# �
 �� �& �I� �B�*�$�) �%�0� �*�"�(�$ 
�"�'�0�.�,�(�2�� �� �1�<�4�0�1�2�4�: �1�  �7� �7�-� �,�$�-� �+ �-�8�/� �#��
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ný úbytok karbonátov. 
Vo vrchnej �R�*�;�<�2 � ; �H�>� : � ; �<�>�2�* � � � * �+ �5 �8 �7 �4 �@ �3�. 

�A�*�;�. �> �@�>�2�7�=�<�Q �3 � . �6 �7 �8 � : �@�<�6 �2 � , �4 �Q �/�5�@�O ���� �* �P 
���� �,�6 �5 �* �6 �2�7�8�>�* �7 �D �9�2�.�; �4�8�>�,�. �* �
���K�
�� �,�6 
�9�*�;�B�P�. �9�2�.�;�R�2�<�Q�,�1 �E�5�8�>�,�8�>���� �$ �H�>� : � ; �< �>�2�. �3 �. 
�8 � - �4 � : �@�<�D �> � ; �<�*� : � . �3 �<�. �1�. �5�7�2 �> � � �@�3�*�>�. �* �6 �B 
�1 � : �H �+ �4 �= �,�,�* ������ �6�� �' �3� . �1�8 �7�*�3�>�: � , �1�7�. �3�O�. �3 
�R�*�;�<�2 �9� : � . �>�5�B�- �* �3�H �9�*�; �B�P�. �9�. � ; �<�: �Q�,�1 �E�5�8�>�,�8�> 
�9�*�<�: �2�*� , �2� , �1 �A�F�7�. ���:�(�/�&�0�0�-�1�& �&�0�3�/�*�(�6�*�1�5 
�; �7 �E�A�4�@�6 �8�+�; �* �1�8�6 ���*���!���2 ���>�A�� �R�� �
 �K �6 �@��
�3�* �>� ; �4�B � � � � � � � � � � �T�*� � �� �$�<�: �2� . � - �* �3�H �;�* �; �9�8�5�8�1�* �6�2 
�;�5�2�.�T�8�> �; �+�8�1�*�<�8�= �9�5�* �7�4�<�8�7�2� , �4�8�= �6 �2 �4 � : �8 ��
� / �* �=�7�8�= �>�@�O�O�.�3 �R�*�;�<�2 � ; �9�8�-�7�D�1�8 �5�=�<�D�<�= 
�; ���/�2�'�-�+�*�4�-�1�2�-�)�*�5 �,�-�+�+�-�1�5�- ���8�5�5�2 �* �!�7�4�'�2��
�4�2�6�&�/�-�& �����(�&�4�-�1�-�1�&�� �(�4�&�5�5�&�6�& �)�*�1�5�& �� � � �=�;�1��
�6�* �7�� �* �>� : � , �1�7�D�1�8 �5 �=�<�D�<�= �; �!�4�7�1�(�2�4�2�6�&�/�2�-�)�*�5 
�4�2�,�4�- ���8�5�5�2�� �$ �9�8�- �7�H �
�����U �>� : � , �1�7�D�1�8 � . �8�, �D�7�= 
� : � . �9 � : � . �A� . �7�<�=�3�H �0�5�8�+�2�0�. � : �2�7�8�>�D �;�5�2�.�7�. �A�F�7�@ 
���/�2�'�-�+�*�4�&�3�5�-�5 �-�1�)�*�9 ���$�B�5�*�3�� �����
�	�� �$ �* �6�=� . �5 �� 
�����
���� �������
�� �$ �* �6�=� . �5 �K �$�B�5�*�3�� �����
������ � ' � : � , �1 �7 �B 
�R�*�;�U �>� : � , �1 �7�D�1�8 �.�8�,�D�7�= ���;�5�2�.�7�.�� �E�5�8�>�,�.�� �8�3�.��
�-�2�7�.�5�D �9�8�5�8�1�@ �<�. �7�4�8�5�*�>�2�, �8�>�2�<�Q�,�1 � : �8�A�9�* � - �* ��
�>�Q�,�1 �9�2�.� ; �4�8�>�,�8�> �K �,�,�* �	�� �6�� �>�Q�,�1�8�-�@ 
�4�<�8� : �Q�, �1 �;�H �;�2�5�7�. �A�*�1�5�2�7�. �7�D�� �9 �8�4� : �Q�>�* �2�,�1 
�; �=�<�2�7�*�� �* �H�<� : �P�4�@ �6�. �7�2�5�2�<�8�>�Q�, �1 �>� : � ; �<�2� . �> 
�9�* �<� : �2�* �A�F�7�. ���/�2�'�-�+�*�4�-�1�& �2�.�.�-�(�-�1�&�/�-�5 ���$�*��
�6�=�. �5�� �������	�� �������
���� 

�$ �H�>� : � ; �<�>�2�. � � � * �+ �5 �8 �7 �4 �@ �7� . �6 �B �;�>�8�3 � . �4�>�2�>�* ��
�5�. �7�< �> �0�8�; �* �=�; �4�Q�,�1 �+�*�A�D�7�8�, �1 �$ � . �> � . � : �7 �Q� , �1 
� ' �B�9�. �7� , �8�>�Q�, �1 � � �5�9 �* �7�*�>�2�*�, �> �- �G�; �5� . � - �4�= 
�.�:�F�A�2�. �< �= �>�8 �>�C�R�O�2�7�. �9 � : �E�9�* � - �8 �> � ; �<� : � . � - �7�Q �K 
�>�: � , �1�7�Q �.�8�,�D�7 �, �1�Q�+�*�� 

� �* �- �8�9�5�7�. �7�2�. �9�8�A�7�* �<�4�8�> �<� : � . �+ �* �=�>�2�.�;�U�� �P�. 
�
 � ; �9�8�- �7�D �R�5�.�7�@ ���9�.�; �<�:�D �E�5�@�� �3 � . �6 �7 �8 � : �@�<�6�2 � , �4 �Q 
�* �1 � : �= �+�8 � : �@�<�6�2 � , �4 �Q �/�5�@�O�� �; �8 � - �1 �* � - �8 �>�* �7�8�= 
�1 � : �H �+ �4 �8 �= �
�����K������ �6 �;�* �=�;�*�-�2�5�2 �> �9� : �2� . ��
�+�. �1�= � ; �9�8�-�7�D�1�8 �5�=�<�D�<�=�� �4 �Q�6 �> �9� : �2� . �+� . �1�= 
�>� : � , �1 �7�D�1�8 �.�8�,�D�7�= �;�* �=�;�*�-�2�5�8 �5�.�7 �*�;�2 ������ �6 
� ; � . � - �2�6�. �7�<�8�>�� 

� " � : �2 �H �> � * �1 �. �8 � � �S�+�4�8�>�Q�, �1 �9�8�6�. � : �8�, �1 �9�8�R�*�; 
� ; � . � - �2�6�. �7�<�B�, �2�. � ; �H�>� : � ; �<�>�2�* � � � * �+ �5 �8 �7 �4 �@ �;�* �4�5�8��
�7�E�6�. �4 �7�B�A�8�:�=�� �P�. �7�* � : �8�A�1�: �* �7�E � ; �9�8�- �7�D�1�8 �K 
� ; �<� : � . � - �7�D�1�8 �.�8�,�D�7�= �-�8�O�5�8 �4 �> �Q� : � * �A�7 �D�6�= �4�8��
�5�*�9�; �= �* �4 �A�6�. �7�. �> �; � . �- �2�6�.�7�<�B�,�2�2�� �4 � : �Q� , �1 ��
�5� . �6�= �9� : � . �1�S�+� . �7�2�= �- �7�* �6�8� : �* �� �4�<�8� : �D �> �9� : �2� . ��
�+� . �1�= � ; �9�8�- �7�D�1�8 �5�=�<�D�<�= �+�8�5�8 �9�8�- � / �8� : �* �6�2�7�2��

�/�.�:�8�>�8�= �5�@�A�8�4�5�E�7�8�=�� �9 � : �2 �9�* � - �7 �. �*�P �9�8�- �1�5�* ��
�- �2�7�8�= ������ ���	�������K�
������ �6���� � �* � : �8 �A�1� : �* �7�E 
�; �9�8�-�7�D�1�8 �* � ; �<� : � . � - �7�D�1�8 �5�=�<�D�<�= ���A�:�.�3�6�. �> � - �G��
�; �5�.�-�4�= �9� : � . � - �9�@�: � . �7� . �3� ; �4� . �3 �/�B�A�@ �>�:�B���;�7�.�7�2�* 
�> � ) �B�9�* � - �7 �Q� , �1 � � � * � : �9 �* �< �8 � , �1 �� �$�* �6�=�. �5�� �������
�� 
�;�� ������ �-�8�,�1�B�-�A�* �> �-�G�;�5�. �- �4�= �>�@�A�- �>�2�1�7�=�<�2�* 
�,�.�5�D�1�8 �+�5�8�4�= �9�* �7�>�@ �7�* �- � / �8� : �* �6�2�7�2�/ � . � : �8�>�H 
�5�@�A�8�4�5�E�7�= �4 �;�9�5�@�<�R�.�7�2�=�� � : �8�>�7�* �4�8 �* �4�8 �*�3 
�4 �8�+�6� . � - �A� . �7�D�6�= �9� : �E�7�8�; �= �- � . �<� : �2�<�2�, �4�D�1�8 �6 � * ��
�<�. � : �2�B�5�= �-�8 �9�* �7�>�@�� 

� � �2 �<� . � : � * �<�H� : �* 

�� �7 �- �: �= �; �8 �>�� ���� ���������� ���.�8�5�F�0�2�* �R�.�;�4�8�;�5�8�>�.�7��
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� � � * �: �:�� ���� �%�� �����
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Comparison of the Gosau type of Senonian and Paleogene 
between the Myjavská pahorkatina Highlands and the Northern 

Limestone Alps 

From the paleogeographical point of view 
it is necessary to consider the Senonian and 
Paleogene sediments of the Myjavská pahor­
katina Highlands, the Brezová Carpathians 
and the Cachtice Carpathians as the ones, 
which sedimented in the common Alpine-
Carpathian Gosau basin. 

The characteristic facial differentiation of 
the Senonian and Paleogene in the investi­
gated area was caused by the differentiation 
of the Gosau sedimentation basin, as a result 
of considerable vertical movements of indi­
vidual, differentially ascending and descend­
ing blocks. 

Turbidity sedimentation took place practi­
cally in the whole basin, except the basal 
members of Coniacian, orbitoides limestones. 
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Mineralia slov. 
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�=�3�.�/�<�+�,�6�/ �:�<�9�=�:�/�-�>�3�@�/ �9�8�/ �0�<�9�7 �>�2�/ �:�9�3�8�> �9�0 �@�3�/�A �9�0 �+�-�-�?�7�?�6�+�>�3�9�8 �9�0 �:�9�6�C��
�7�/�>�+�6�6�3�-�� �:�<�/�-�3�9�?�= �7�/�>�+�6 �+�8�. �:�9�<�:�2�C�<�C �-�9�:�:�/�< �9�<�/�=�� �&�/�<�3�0�3�/�. �:�<�9�1�8�9�=�>�3�- 
�<�/�=�9�?�<�-�/�=�� �7�+�3�8�6�C �>�2�9�=�/ �9�0 �:�9�6�C�7�/�>�+�6�6�3�- �9�<�/�=�� �/�8�+�,�6�/ �>�9 �=�>�+�<�> �A�3�>�2 �0�?�<�>�2�/�< 
�:�<�9�=�:�/�-�>�3�8�1 �A�9�<�5�= �3�8 �>�2�/ �0�?�>�?�<�/�� �!�<�9�=�:�/�-�> �9�0 �>�2�3�= �+�<�/�+ �-�+�8 �,�/ �7�?�6�>�3�:�6�3�/�. 
�,�C �5�8�9�A�6�/�.�1�/ �+�,�9�?�> �>�2�/ �@�/�<�>�3�-�+�6 �D�9�8�3�8�1 �9�0 �7�3�8�/�<�+�6�3�D�+�>�3�9�8 �9�8 �>�2�/ �@�/�3�8�=�� 
�A�2�3�-�2 �A�/�<�/ �,�/�3�8�1 �/�B�:�6�9�3�>�/�. �3�8 �>�2�/ �:�+�=�>�� 

� �,�6�+�=�\ �7�/�. �D�3 �9�, �- �+�7�3 �" �?� . �8�9 �8�+�. � � �< �9 ��
�8 �9�7 �N � � �< � / �2 �C �N � ! �? �5 �+ �8 � / �- �=�+ �=�>�+�6�+ �9�. �<�9�5�? 
�	������ � : �< � / � . �7 � / �> �9 �7 �=�J�=�>�<� / � . � / �8�G�2�9 �D�F�?�4�7�? 
�D �2�[ �+�. �3�=�5�+ �<�/ �+�6�3�D�9�@�+�8�X�-�2 � : �<�3� / �=�5�?�7�8�X�- �2 
�: �<�F�-�� �#�>�+�6�9 �=�+ �>�+�5 �8�+ �D�F�5�6�+�. �/ �@�X�=�6�/ � . �5�9�@ 
�7�/ �>�+�6�9�1�/ �8� / �>�3�- �5�G�2�9 �@�X�=�5 �? �7 �? � � �R� � �# �<�/ �+�6�3��
�D�9�@�+�8�G�2�9 �@ �<�9�5�9�-�2 �	�������N�	�������� ���9 �<�9�5�? 
�	������ �=�+ �@�X�=�5 �? �7 �8 �X�7 �3 � : �<�F�- �+�7�3 � � �R� � �U �D�H�=��
�5�+�6�3 �@�/�[�7�3 �- � / �8�8�G � : �9�D�8�+�>�5�C �9 �1�/�9�6�9�1�3�-�5�/�4 
�=�>�+�@�,�/ �+ �7�/ �>�+�6�9�1�/ �8�G�D�/ �J�D�/�7�3�+�� �>�+�5�W�/ �,�9�6�9 
�7�9�W�8�G �:�<�3�5�<�9�Y�3�\ �5 � : �< �@�X�7 � : �< �3 � / �= �5 �? �7 �8 �X�7 

� : �<�F�- �+�7�� �#�J� , � / �W�8�/ �= �8�3�7�3 � : �9�5�<�+�Y�9�@�+�6�3 �+�W �.�9 
�<�9�5�? �	������ � : �<�F�- �/ �D�F�5�6�+� . �8�G�2�9 �@�X�=�5�?�7�?�� 
�+�@�V�+�5 �?�W �8�+ �, �F�D�/ �=�: �9�6�?�: �<�F�- �/ �+ �V�3�<�V�H�-�2 �3 �8 ��
�0�9�<�7�F�-�3�H �D � : �< �3 � / �= �5 �? �7 �8 �X� - �2 �@�<�>�9�@�� �+�5�9 �+�4 
�D �@�3�+�-�/ �<�X�-�2 � : �9�@�<�- �2�9�@�X�- �2 � : �<�9�=�: � / �5�Y�8�X�- �2 
�: �<�F�-�� �$ �+�5�>�9 �=�+ �.�/�0�3�8�9�@�+�6�3 �8�3�/�6�/�8 �D�F�5�6�+� . �8�G 
� : �<�@�5�C �-�/�6�/�4 �6�9�W�3�=�5�9�@�/�4 �V�> �< �? �5 �> �J �< �C�� �+�6�/ �+�4 
�>�C�:�C �7�3�8�/ �<�+�6�3�D�F�-�3�/ �+ �3�-�2 � : �<�9�1�8�I �D�8�/ �9�-�/ �8�/ ��
�8�3�/ �����<�6�+�C �/�> �+�6���� �	�����
�� �	���������� 

�)�+ �?� : �6�C�8�?�6�G �9�, � . �9�, �3�/ �<�/�+�6�3�D�F�-�3�/ �@�X�= �5 �? �7 ��
�8�X�-�2 �+ � : �<�3� / �=�5�?�7�8�X�- �2 � : �< �F�- �=�+ �D�H�=�5�+�6�9 �@�3�+��
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Obr. 1. �����������;���+ �����!�� �!�#�����$���&�����-���  �0�*���������� �	 �4 ����� ���+������ �'�)���0�%�������� �!� �����#���*�+������ 
�������* �� �
 ���&���� �
 �4 ���#���������� �#� �*�8�.�#�������� ��� �#���.�� �����%�#�&�*�.�'�������  ��� ���!�����(�&�� �� �4 ���#���������� � � � � � � ��
�'�,�;�8�������  �#� �*�8�.�#�������� ��� �#���.�� ���#����� ����� �#���%� �'� �!� �#���:�#� �'�-���  �*��� �9���������� �� �4 ���������#�������*� �'�����- 
�*�/���) �' �!� ��� ���� ���#�����������:���� �� ���#����������� �������#��� ���+�%� �'�:���� �9�������:���� �8�%�#�&���%�0�#�� �
 �4 �����%�#�0�*���� 
�#�)� �����%� �'�:���� �!� �#���:�#� �'�� �� �4 �!� �*���%�.�'���� �!�#�����$���&�����- �'�#�%�) 

�������� �	�� �����%�&���%��� �� � � � � �! � �� �!�#� �$�!�����%������ ���#������ �	 �4 ����� �������) � �� �������&������ �!� �����#���*���%��� �� 
���#���* �� �
 �3�5���� �
 �4 ��� �&�������#�) � �� �%���� �����%�#�&�$���'�� ��� ���!�����( �#� ���� �$�!�#�������������� �� �4 ��� �&�������#�) 
� �� �%���� ��� �$�% �$�!�#������������ � �� ���#����� ����� �#���%�� �!� �#�!���)�#�����$�� �� �4 �*� �����$ � �� ���������#�������*���%��� �� ���� 
��� �#�� � �� �"�&���#�%�* ������ �"�&���#�%�*�������#��� �����%�� �'�������$�� �
 �4 �����%�#�&�$��� ���$ � �� �#���)� �����%�� �!� �#�!���)�#�����$�� 
�� �4 �!� �$���%���'�� ��� �#����� �����$ 
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cero cenných geologických poznatkov, 
z ktorých sú �������	�
�
�I���B�&�#�/���$�A�#�� �-�#���� �%�-�)�+�5 �,�� 
�����2�*�+�)�,�-�+�����(�� ���)�-�C�%���$�9 �+�.���(�5�"�) �*�)�-���(���#�3�&�. 
�-���$�-�) �)���&���,�-�#�� ���%�) ���$ �E���&�A���$ �*���+�,�*���%�-�6�/�1 �/�1��
�*�&�C�/���$�9�����$ �2 �/�1�.�B�#�-�#�� ���)�-���+���2 �2�6�,�%���(�C���" 
�!���)�&�)�!�#���%�C���" � ���%�-�)�/�� 

�������G�����)�' �(�� �-�)�� �B�� �*�+�#���,�%�.�'�(�5 �*�+�3���� 
�/ �-���$�-�) �)���&���,�-�# �(�#�� �,�9 �2���-�#���G ���������D���(�5�� �$�� 
�B�#�����9���� �*�)�2�(���'���(���I�� �B�� �/�#�������+�5 �2�3�/���+�1 
�A�-�9���#�� �����&�5�"�) �+�����. �)�-�3�2�)�% �(���'�)�B�(�) �*�)�/����
�B�)�/���I �2�� �%�)�(���D�(�5�� �� �%���B���)�' �*�+�6�*������ �/�A���% 
���)�-���+���2 �2�6�,�%���(�5 �*�)�2�(���-�%�1 �.�'�)�B�H�.�$�9 ���#�&���(��
���)�/���I �-�)�� �D�) �+�����&�#�2�)�/���(�5 �*�+�#���,�%�.�'�(�5 �*�+�3��
���� �/ �-���$�-�) �)���&���,�-�# �*�+�#�(�#���,�&�#�� 

�����)�&�)�!�#���%�5 �*�)�'���+�1 �9�2���'�#�� 

���3�%�&�����(�C �!���)�&�)�!�#���%�C �/�C�,�%�.�' �/ �-���$�-�) �)����
�&���,�-�# ����� �#�(�)�/���& �2�3�%�&�����(�5 �*�+�/�%�1 �!���)�&�)�!�#���%���$ 
�,�-���/���1 �����+�&���1�� ���������� �� �2���D�&���(�#�& �$���$ �*�+�/�%�1 
���) � �)�+�'�3���#�6 �� �%�)�'�*�&���0�)�/ �/ �+�3�'���# �/�C�/�)�$�� 
�/�.�&�%���(�#�2�'�. �@�-�#���/�(�#���%�5�"�) �*�)�"�)�+�#�� �����)�(���D��
�(�C ���- ���&���� ������������ 

�� �+�3�'���# �(���)�!�5�(�(���"�) �/�.�&�%���(�#���%�)���#�(�-�+�.��
�2�6�/�(���"�) �%�)�'�*�&���0�. ���.�-�)�+�# �.�/�3���2���$�9 ���0�#�,��
�-���(���#�. �#�(�-�+�9�2�#�6 ���#�)�+�#�-�)�/�)���!�+���(�)���#�)�+�#�-�)�/�5�"�) 
�2�&�)�B���(�#���� ���/�A���% �*�+�����*�)�%�&�������$�9 �#���" �/�4�2���. 
�(�� �,�*�)���(�5 ���-�3�B�� �!���)�&�)�!�#���%���$ �,�-���/���1�� ���&�����) 
�#���" �)�2�(���D�.�$�9 �2�� �#�(�-�+�9�2�#�� ���#�)�+�#�-�)�/�C���" �*�)�+��
� �C�+�)�/ �(���*�+���/�#�����&�(�5�"�) ���B �*�H�)�/�#�-�5�"�) �-�/���+�. 
�< �����-�#���+�� ���� �)�� ���.�%���(���� �����2 �9�����$�)�/ �) �#���" 
�+�)�2�A�6�+���(�6�� �����,�%�8�+ �,�� �/ �+�3�'���# ���� ���-���*�1 �9�D����
�&�)�/�5�"�) �!���)�&�)�!�#���%�5�"�) �'���*�)�/���(�#�� �/ �*�+�#��������
�"�. �*�+�#���,�%�.�'�(�C���" �*�+�3�� �2���D���& �/�C�,�%�.�' 
�����'�)�&�%�� �< ���3�'���(�� �����
�	�� �-�)�"�-�) ���8�&���B�#�-�5�"�) 
� ���(�)�'�5�(�� �/ �!���)�&�)�!�#���%���$ �,�-���/���� �9�2���'�#���� 
�%�-�)�+�5�'�. ���)�&�) �'�)�B�(�5 �2�� �*�)�'�)���# �*�+�#���,�%�.�'��
�(�C���" �/�+�-�)�/ �/���(�)�/���I ���8�%�&�����(�9 �*�)�2�)�+�(�)�,�I 
�� �/ �2�3�/���+�� �"�) ����� �#�(�)�/���I �����+�&���1 ���- ���&���� 
�����
�
���� 

���� �,���"���'���-�#���%���$ �'���*�� ���)���+�� ���� �'�)�B�(�) 
�,�&�����)�/���I �+�)�2�A�6�+���(�#�� �"�)�+�(�6�( �#�(�-�+�.�2�6�/�(���"�) 
�%�)�'�*�&���0�. �/ �)���&���,�-�# �,�) �2�+���-���G�)�' �(�� ���#�,�-�+�#��
���9���#�. �'���-���&�)�!���(���-�#���%�1 �(���$�/�#���� �A�*�����#���&�#�2�)��
�/���(�C���" �"�)�+�(�6�( �!�+���(�)���#�)�+�#�-�)�/�)�*�)�+� �C�+�)�/�5�"�) 
�2�&�)�B���(�#���� �� �����2�*�+�)�,�-�+�����(�)�' �)�%�)�&�6 �#�(�-�+�.�2�6�/��

�(���"�) �%�)�'�*�&���0�. �/�1�,�-�.�*�.�$�9 ���(�����2�#�-�)�/�5 �%�)�'��
�*�&���0�1 �,�*�)���(���$�� ���&�� ���$ �/�+���"�(���$ �,�-�+���-�)�/�.�&�%����
�(�#���%���$ �,�-���/���1�� ���+�-�(�5 �*�+�3���� �2�#�,�-�#�&�# �/ �*�)����
�&�)�B�6 ���(�����2�#�-�)�/�5�"�) �/�C�&���/�. ���)���+�� �	�� �/ ���F���%�)��
�/�C���" �9�+�)�/�(�#�����" �	�����<������ �' �,�����#�'���(�-�3�+�(�� 
�"�)�+�(�#�(�1 �*�)���&�)�B�#�� �/�) �/�C�/�)�$�# ���"�)�D�,�%���$ 
�� �/ �A�#�+�A�)�' �)�%�)�&�6 ���$ �%�+�6�B�H���(�,�%���$ �-���%�-�)�(�#����
�%���$ �$�����(�)�-�%�1�� 

�� �-���%�-�)�(�#���%�5�"�) �� �-���%�-�)�(�#���%�)���'���!�'���-�#����
�%�5�"�) �"�G�����#�,�%�� �#���� �) �#�(�-���(�2�6�/�(�� ���%�-�#�/�#�2�)��
�/���(�9 �)���&���,�I�� �) �D�)�' �,�/�����D�#�� �*�)�D���-�(�5 �#�(�-�+�.��
�2�6�/�(�� �*�+�#���(�#�%�1 �+�8�2�(���"�) �*���-�+�)�!�+��� �#���%�5�"�) 
�2�&�)�B���(�#���� ���%�) ���$ �+�)�2�,�#���"�&�� �2�7�(�1 �-���%�-�)�(�#����
�%�5�"�) �*�)�+�.�A���(�#�� �, ���*�#�!���(���-�#���%�)�. �'�#�(���+���&�#��
�2�3���#�)�.�� �����/���+�)�$�.�B�(�C �,�'���+ � �)�+�'�)�/���(�#�� �-���$��
�-�) ���8�&���B�#�-���$ �!���)�&�)�!�#���%�)���&�)�B�#�,�%�)�/���$ �A�-�+�.�%�-�9��
�+�1 �$�� �-�. ���)�'�#�(���(�-�(�C�� 

�@�-�9���#�. �*���-�+�)�!�+��� �#���� �*���-�+�)�&�7�!�#�� �� �*�+���'�#���( 
�"�)�+�(�6�( �#�(�-�+�.�2�6�/�(���"�) �%�)�'�*�&���0�. �,�� �(���.�,�-�3�&�� 
�/���(�.�$�� �2�(���D�(�3 �*�)�2�)�+�(�)�,�I�� ���� �2�3�%�&������ ���)��
�-���+���2 �2�6�,�%���(�C���" �*�)�2�(���-�%�)�/ �,�� �.�+�)���#�&�# �/�#����
�����+�5 �2�3�/���+�1 �) �'���-���&�)�!���(�5�2�� �)���&���,�-�#�� �� �+�3�'��
���# �#�(�-�+�.�2�6�/�(���"�) �%�)�'�*�&���0�. �,�� �)�*�6�,���&�# �(���,�&����
���.�$�9���� �"�)�+�(�#�(�1 �����'�)�&�%�� �< ���3�'���(�� �����
�	�� 
���+�&���1 ���- ���&���� �����
�
���� 

���+�.���)�*�)�+� �1�+�#���%�C ���#�)�-�#�-�#���%�)�����'� �#���)�&�#���%�C 
�!�+���(�)���#�)�+�#�-�)�/�C �*�)�+� �C�+ �'�3 �/�C�+���,�-�&�#���� �*�&����
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Obr. 2. Geologický rez 3—3". 1 — horniny podložia neovulkanitov vo vývoji permu 
s melafýrmi �������5�#������ �$�����$�������������� �����������$���)�� �� �0 ���������*���$���&�4 �&�4�����& �# �&�%�����������������#�$����
���������� �� �0 ������� �����( �����$�"�%�*�-�&���)���� �����"���-�� ���"�������������"���$���&��� ���"���4�"���&�,���� ���3 ���"�����������$����������
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porfýr s amfibolom a biotitom má porfy-
r ickú š t ruktúru, zriedka blízku nevadit ic-
kej š t ruktúre. Výrastl ice plagioklasu sú 
� � � 	 � � � � � � � � � 
 � � � � � � �G�#�) �- �4� ' �2� : �� � ' �" � ' �- �+�-�0�$�, � : �&�- � - �  �+ �# ��
�"�7�#�,� ' � � �� � � �(�#�"� ' � , �#�*�: �4�F�0�� �1�2�*� ' � ! �# � � � 	 � � � � � � �J �� �1�= 
�+ � � �%�+� � �2 � ' � ! � ) �F �) � - �0�- �" � - �4� � � , � : �� � � �+ � � �4 �: �+� ' � , �#�0�8�* �6 
�7� � �1�2�3� . �3�( �# � � �3�%�' �2�� � � �8 � ) �* � � � " � , �= �&�+�- �2 �3 �2�4�-�0�; 
�� �E� ' �4�! �- �4�- � � � . �* � � �%�' �- �) �* � � �1�- �4�- � � �) �0�#�+�#�, � , �F � � �%�0�# ��
�%�8�2�� �,���(�G���1�2�#�(�D�'�# �&�6�. � ' � " � ' � - �+�- �0�$�, �#�( �� � . � ' �*�-�2�� ��
�5� ' �2� ' � ! �) �#�( �D�2�0�3� ) �2 �=�0�6�� �4 �) �2�- �0�- �+ �1�= �+� ' � ) �0�- �* � ' �2�6 
�. �*� � �%�'�-�)�*� � �1�-�4 �G���1�2�- �.�-� ' �)� ' �*� ' �2� ' �! �)�6 �3�7� � �2 �4�8�0� � � , � : �� 

� � �4�#�" �#� , �: �" �4�� �2 �6� . �6 �1�= �.�- � . �#�2�0�-�%�0���$� ' � ! �) �#�( 
�1 �2 �0 �8 � , � ) �# �����I�+�' � �*�;�7�)�# �� �*�;�D�'�� �1�� � , � � � ( �+�9 
�D �2 �0 �3 � ) �2 �= �0 � - �3 �7�8�) �* � � �" � , �#�( �&�+�- �2�6�� �G�- �1�=�4�'�1�; 
�1 �!�#�*�)�-�4�# �4�6�D�D�;�+ �. �-�"� ' �#�*�-�+ �.�*�� �%�'�-�)�*���1�-�4�� 

� � �2 �2�#�" � , � - � . � - �0�$�6�0� ' � ! � ) �F �"� ' �- �0� ' �2�-�4�F �. �-�0�$�F�0 �2 �4 � - ��
�0� ' �� � ' �"� ' �- �+�-�0�$�,�: �� � ) �0�8�2�) � - �1�2�* � . �G�#�) � - �4� ' �2�: �4�F�0� � �1�2��
�*�'�!�# �.�*�� �%�'�-�)�*�� �1�-�4 �� �4�F�0�� �1�2�*� ' � ! �# � . �6�0�- �5� : � , � - �4 
� . � - �1 �2� ' �&� , �3 �2�: �=�. �* � , � - �3 � . �0�#�+�#� , � - �3�� � � �8�) �* � � �" � , �8 
�& �+ � - �2 �� � ( �# �� �E� ' �4�! �- �4�-� � � . �* � � �%�' �- �) �*� � �1�-�4�-� � �) �0�#�+�#�, ��
� , �8�� � . � ' �*�- �2�� �5� ' �2� ' � ! �) �8�� �&�' � � �*�-�. � ' �*� ' �2� ' � ! �)�8 � � �E �%�0� � � , � - ��
� �*�� �1�2�' �! �)�8�� �.�0�'�G�-�+ � ) �0 �# �+�#�J �( �# �1�G���1�2�' � . �0 � ' � , �# ��
�1�#�,�F�� 

� � � , �2 �0�3�7� ; �4 � , �6 �+�' �&�- �0� , � ' � , � � �+� ' �� � ) �2 � - �0 �: �+���(�= 
�=�7�)�6 � . � � �0� � �%�#�, �#�2� ' � ! � ) �F ���
�K���& �) �7�0�3�" � , �#� , � ' �3�� �1�= 
�&�- �0 � , � ' � , �6 �0�6�-�*� ' �2�-�4�:�&�- �4�3�* �) � � � , � ' �7�+�3�� � � � � �1�2�3� . �3��
�(�# �'�!�& �&�0�3� � - � . � - �0�$�6�0� ' � ! � ) �F �0�6�-�*� ' �2�-�4�F �.�-�0�$�F�0 
�� � ( �#�&�- �$�*�3� ' �"�8�*�,�# �3 �1 �+ �# �0 � , �# � , �8 �- �) �0� � �( �- �4�8 �$����
�!�'���� �.�-�"�I�� � � �-�(�1�2�0�' �G�-�4�#�( �'�, � � �0�*� � �6 �#�2 ���*�� 
�������
���� �%�0� � � , � ' �2�- �4�F �.�-�0�$�F�0�� �� �6�-�*� ' �2�-�4�F �. �-�0�$�F�0 
�( �# � ! �&� � �0� � � ) �2�#�0� ' �1�2� ' � ! � ) �F �4�#�I �) �F�+�' �4�F�0�� �1�2�*� ' � ! � � �+�' 
�+ � � �%�+� � �2 � ' � ! � ) �F � ) � - �0�- � " � - �4� � � , � : �&�- � ) �0 �# �+�#�J � � �� �H�� �*��
�D�'�# �4�F�0�� �1�2�*� ' � ! �# �2�4�- �0� ' �� � ) �0�8�2�) � - �1�2�* � . �G�#�) � - �4� ' �2�: 
� . �*� � �%�' �- �) �*� � �1�6 �� � " �0�- �  � , �: �7�0�,�8 � � ' �- �2� ' �2�3�� � � �8�) �* � � �" ��
� , �= �& �+ � - �2 �3 �2�4�-�0�; � ) �0�#�+�#�J�- �4�- � � � . �* � � �%� ' � - � ) �* � � �1�- �4�- ��
�� �E�'�4�!�-�4�F � � �%�0�#�%�8�2 �+� ' � ) �0�- � . � � � , � � � * � - �2�0� ' � - �+�- �0�$� , �#�( 
�D�2 �0 �3 � ) �2 �= �0 �6 �� �.�0�'�G�-�+ �� �E�'�4�#�! �� � ) �0 �# �+ �# �J �1�� 
�1�6�+�. �* �#�) �2� ' �2� ' � ! � ) �6 � . �0�#�0� � �1�2� � � ( �=�� 

� � �0�- �1�2�0�#�" � ; �+�� �"�- � ) �2 � - �0 � : �&�- � ' � , �2�0�3�" �- �4� � �* �' �&�- �0��
� , � ' � , �6 � ' � , �2�0�3�7� ; �4� , �#�&�- � ) � - �+� . �* �#�5�3�� �1�= �+ �* � � � " � - ��
�.���*�#�-�7�-� ' �!�)�: �&�- �0� , � ' � , �6 �!�&�-�G�1�)�:�&�- � . �0� ; � ) �0�- �4�3�� 
�� �2 �- � . � - �+ �# �0 � , �# � . �#�1�2�0�: �1�=�4�0�1�2�4� ' �# � . �0 � � �4 � " �# � . � - ��
� " � - �  � , �# � ) � � �0 �  �< � , �3 �1 �4 �F �7 � , � � �+ � , �F �+ �.�-�"� '�#�*�-�+ 
�;�*�-�4�!�-�4 �� � ) �0 �#�+�#� , � ' �2 �: �G�' �#�0�,�# �;�*�-�4�' �2�: � �0�'�"�*�'�!�#�� 
�+�#� , �#�( �1�= �7� � �1�2�=�. �#� , �: �1�#�0� ' � ! � ' �2� ' � ! � ) �- � � � ) �0�#�+�#�, � ' �2�: 
� . �0� � � ! �&�-�4�! �#�� �" �0�- �  � - �4�: �.� ' �#�1�)�-�4�!�# �� �" �0�-� �6�� ���= 

�4 �J�-�+ �2�'�#�E �. �- �*�- �&�6 �+�#�*� � �$�F�0�-�4�� ���- �4�6�D�D�#�( 
�#�2�8�E�' � ' � , �2�0�3�7� ' �4� , �# �&�- �0� , � ' � , �6 � . �0�#�0�8�E�� � ( �= � . � 6 �0 � - ��
�5�#�, � ' � ! �) �: �� � � �+�$� ' �  � - �* � ' � ! � ) �- � � � . �6�0�- �5�#�, � ' � ! � ) �: � � � , � " �# ��
�7�'�2�6 �1�.�-�"�,�#�( �4�3�* � ) � � � , � ' � ! � ) �#�( �1�2� � �4�  �6 �� �'�!�& � � �3 ��
�2�-�)�*� � �1�2� ' � ! �)�: �4� � �0� ' �#�2�6�� 

� � �- �1�)�-�,�1�-�*� ' �"�-�4���, �; �2 � � �2 � ' � � �0 �1� ) �# �&�- � ' � , �2 �0 �3 �7 � ; �4 ��
� , �#�&�- � ) � - �+� . �* �#�5�3 ��� � �0�*���6 �#�2 ���*���� �����
���� �1�� �3 �* � - ��
�E�'�*�' � . �6�0�- �5�#�, � ' � ! � ) �: � � � , � " �# �7� ' �2 �6 �4�0� ! �&�, �#�( �1 �2� � �4 �  �6 
�� � ' � , �2�0�3�7� ' �4� , �# �2�#�*�#�1�8 �0�6�- �* � ' �2�- �4�: �&�- �4 �3�* � ) � � � , � ' �7 ��
�+�3�� 

���*���1�'�$�'�)�8�!�� �&�- �0 � , � ; �, � ' � , �2 �0�3�7� ; �4 � , �# �&�- � ) � - �+ � . � * �# ��
�5�3 �4�6�!�&�8�"�7�� �7 � ) � - �+ � . � * �# �5� , � : �&�- � . �0 � ; �1 �2�3� . �3 
�) �0�'�#�D�#�,�#�( � . �0�- �  �* �#�+� � �2� ' � ) �#�� � � �0 �4 �: � . �0 � ' �# �1 � ) �3 �+ � , �: 
�. �0�8�!�# ���� �+�-�*�)�� �@ � � �8 �+ �# � , �� �����
���� �1�� �1 � , � � ��
�E�'�*�' �"�#�D�'�$�0�-�4���K � . �#�2�0�- �%�0� � �$� ' � ! � ) �: �0�-�7�"� ' �#�*�,�-�1�2�' 
�4 �D�2�0�3� ) �2 �=�0� � � ! �& �&� - �0 � , � ; �, �� �4 �'�!�& �7�*�-�E�#�,�;�� � � � ) �- 
���( �.�-�3�)�8�7���K � , �� �3�0�G� ' �2�: �"� ' �$�#�0�#�,�! � ' � � �G�,�: �2 �0 �# � , � " �6 
�&�-�0�,�; � , �� ���-�"�I�� �"�-�1�'���I �4 �6 � ) � - � , � � � , � : �&�- �D�2�=�"� ' �� 
�'�"�# �- �&�- �0� , � ' � , �6 �7�0�#�2�#�I � , �# �0�-�7�"� ' �#�*�, �#�&�- � ! �&�#�+� ' � ! ��
�) �: �&�- �7�*�-�E�#�,�'�� � � �2��� �� ������ � ) �2 � - �0 �: �4 � � �2�0�#� ! � ) �#� ' �1�#��
�, �-�4�-�+ � " � ' � � �%�0� � �+�# ������������ �7� � �3�( � ; �+�� �( �= �4� ' � " � ' ��
�2�#�I�,�# �0�-�7�"� ' �#�*�,�# � . � - �1�2� � �4�#�, � ' �# ���-� �0�� �	���� � � � - ��

��� �0�� �	�� ���*���1�'�$�'�)���G�,�F �"�'���%�0���+ �)�4���,�2�'�2���2�;�4�,�#�&�- 
�+�'�,�#�0�8�*�,�#�&�- �1�6�1�2�:�+�3 �&�*� �'�,�,�F�!�& �&�-�0�,�;�, 
�A���������� ���������� �@ �.�0�-�(�#�)�!�'�� �,�-�0�+���2�;�4�,�#�&�- �7�*�-��
�E�#�,�'���� �� �@ �%�0���,�-�"�'�-�0�'�2�-�4�F �.�-�0�$�F�0�� �� �@ �) �0�#��
�+�#�,�'�2�-�"�'�-�0�'�2�-�4�F �.�-�0�$�F�0�� �	 �@ �"�'�-�0�'�2�-�4�F �.�-�0�$�F�0�� 
�
 �@ �0�6�-�*�'�2�-�4�F �.�-�0�$�F�0 

���'�%�� �	�� ���*���1�1�'�$�'�!���2�'�-�, �"�'���%�0���+ �-�$ �.�*�3�2�-�,�'�! �0�-�!�) 
�/�3���,�2�'�2���2�'�4�# �+�'�,�#�0���* �1�6�1�2�#�+ ������������ ���������� �@ 
�.�0�-�(�#�!�2�'�-�,�1 �-�$ �,�-�0�+���2�'�4�# �!�-�+�.�-�1�'�2�'�-�,�� �� �@ 
�%�0���,�-�"�'�-�0�'�2�# �.�-�0�.�&�6�0�6�� �� �@ �/�3���0�2�7 �"�'�-�0�'�2�# 
�.�-�0�.�&�6�0�6�� �	 �@ �"�'�-�0�'�2�# �.�-�0�.�&�6�0�6�� �
 �@ �0�&�6�-�*�'�2�# 
�.�-�0�.�&�6�0�6 





J. Smolka et al.: Perspektivnost rudného rajónu Pukanec 529 

dobnú ���
���������
���
���� �� � � � � � � � � � � � � � � � � � � � � �=�#�< � ) � ' � � �# �� 
�" �$�; �#�$ �+���������A �� �# �� � � � � � � � � � ' � � � " �� � � � � �+� � � ' � � � � �  �1� � �$ 
���$���'�� �
���� �� � ) � ' �$� � �* � � �$� ! �#�2�  �$�+�$�" � � � � � � � � � ' � � � " �� � � � � �� 
�" �$�; �#�$ �%�$�.�$�'�$�+���A ���!�2�.� �$�(�A � � � � � � �" � � � � �  �1� � �$ 
�.�!�$�;���#���� � � � ' � � �#�$� � � � �$� ' � � � ) �$�+�<� � �� �� �  � ' � � � " � � �# � � � ) �$ � � � � �$ ��
� ' � � � ) �$�+�<�� �� �%�$� ' � � �<� ' �$�+ �� � . �#� � �=�#�4 �'�$�.�������!�#�$�(�A 
� ' �- �$�!� � �) �$�+�<���� �� � � � � �$� ' � � �) �$�+�<�� �� �%�$� ' � � �<� ' �$�+ � � �$� ' � " �$��
�+� � �#�<� � �� �+ �"� ! � � � � � : �2�� �� � � � ) � � �%�/ � � �� �+�<�+�$�� �� � � �# � ) � ' � * ��
� . �2�+�#��� � �$ �  �$�" �%�! � � � , � * �� � � � 
 � � �?�� � �!� � �(�� � � � � � �/� � � � �� 
���������!�����$ ���- �" �$�� � ! �� ���-�A �)� � � � �) �$ � � �$ � ' �# � � �# �- � � �  �+� � ��
�+� � � ! � � �#�) �" �� � � � ' � � �#� � � ) �$�+� � �� ���; � ! � � �* �  �$� � � ' � � �#� � � ) �$�+� � � � �� 
� � � ' � � �#�$� � � � �$� ' � � � ) �$�+� � � � �� � 	 � � � � � � � � � � �@�)�$� � � � �$� ' � � � ) �$�+� � � � �� ���!�� 
� � �� �� � � �$�'� � �)�$�+���� ���; � � � � � � � ' �$� � � � �$� ' � � � ) �$�+� � �� � " � � � � � " � - �� 

� 
 �$�)��� ' � � � � �: � � �� �%�$� . �#� � � ) �  �- �$ �%� ' � � � " � � �# � / � � �� � � �$� ' ��
�#�2�# �#� � �* �" �$� ; �@�*� � �4 �+ �%�!�#���� � " � � � � � ' �� �%� ' � � �* �  � / � . � � �A 
�. � / �  �$�#�� �) �$�(�)�� � ) � - � ) � � � ) �$ �%� ' � � � " � � � � �#�� 

� � � . � / � � �$�"�#�1 �%� ' � � �  � ' �< �+ � � �# � � �� �(�� �  �+� � � ! � � � ) � � � ) �2�+�#�� 
� . � � �$�� �#�<�� �� � ) �- �%�$�+ � � � - � � � ' �$ � ) � � � ' � " � / � ! �# �$ � " � � � ) � � � ( �$ � " � � ��

� ) � � � � �  �<� � �� �%� ' � � � " � � � � �# �+ �:��� ' �:�$�" �=���(�$�+�$�" � � �#�) � � � ' ��
�+� � � ! �� � � �� � ) �< �" �#��� � �+�0�=�:�2�" �%� ' �$� � � ! �1�" �$�" �� � � � ' � � � ) �$ 
�.���)�����? �"�$�; �#�$ � �$�#�: �) � � �) �$�+�� �A �!���# �* � ' �=� � � ) �1 � � � � �  � ) �- 
�� � . � / � ' �$�+�� �@ �%�$�*� �/�.���A �#�� �$���A���;�#�$�(�A �� � � � � � � �#�$��
�+� � �#� � �� �%� ' �+ �  �$ �+ � � �$� ' � � � . �$�#�)�/ � ! �#�� �� � � � ! � � � � �$ �+ � � � ' � ) � � �  � / � ! ��
�#�� �� �. �$�#�/�!�#�$�(�)�� �%� ' � � � " � � � � �# �� 

���� ���-�:�:���� � ) � � � ' � " � / � ! �# �* � � � � �>�#� � � ) �$�%�$� ' � � �<� ' �$�+�4 
�" � � �#� � � ' � � � ! � � � . � / � � � � �* � . � / �  �$�#�� �) �� � ( �%�' � � �+�/ � � � . �� �  �$ �# � ) � � �  � ) ��
�# �/ � " � � � ) � � � " �$� ' � � �3� . �� � � �$� ' �#�2�#�� �* �  � ) �$� ' �<� � �� �" �$�; �#�$ 
�(�!�����$�+���A ������ �����!� �$�+�4 � ' � � �  � ' � - � : �) � � � ! � � � . � / � � � � �* �� �+� � � � ��
� � � � � ' �1 �:�%������������� �1 �" � � � ) � � � ( �$�" � � � ) � � � � �  �1 �%� ' � � � " � � �# � - �� 
� � �  �$ �(���!����������� �/�����*�� �����!���:�%���)���)���.�/�����*�� � � � ' � � � � � ! � � � ) � � ��
�.�/�����*�� �%�'�$�%�-�!� � �)� � �. �/ � � � � �* �� �����$�)���)���.�/�����*�� � � � � � � � � �# �� 
�����$�)���)���.�/������ �* �" �$�; �@�*� � �� �+�: � � � � �� � . � ' � � � ) � � �?�#�4 �  �$ ��
� ' � � � ! � / � � � � �* �( �+�<�( �  � - �) �$�" �+�-�:�:���� � ) � � � ' � " � / � ! �#� � �� � " � � �# � � ��
� ' � ��!���.�/�������� � � � ( � ) � � � ) �#�1 �%� ' � � � " � � �# �- �#�� � � � � �+�� �� �+ �<� ' � � � . ��
�# �1 � �$� ' � � � ! � / � � � � �� �  � ) �$ �" �* � ) �$ � ) � - �%�* �"� � �#�� � ' � � � ! � � � . � / � � � � � � �� 
�%�' � � �) �$�; �� ������ � � � � �( �) � ' � � � � �4�� � � �* �$�+�%�!�- �+�@�*� � �4 �#�� � ! �$�; � � ��

������ 

�� ���� 

�����'�� �
�� �����+���'����� �1���$ ���������'���" �������"���.�"�* ���#�)�'�*�.�2�+�#�-���� ���$�'�#�2�#�� 
�%�$�'���<�'�� �� �7 � �'���"���#���)�$�����$�'���)�$�+�< �%�$�'���<�'�� �	 �7 �����$�'���)�$�+�< �%�$�'���<�'�� �
 �B 

�� �7 ���'���#�$�����$�'���)�$�+�< 
�� �'�-�$�!���)�$�+�< �%�$�'���<�' 

�������� �
�� �
�������'���" ���- �����+���'����� ���� �7 �������"�������! ���$�"�%�$�(���)���$�# �$�� ���#�)�'�*�(���+�� �'�$��� �(�� �� �7 
���'���#�$�����$�'���)�� �%�$�'�%���-�'�-�� �� �7 �&�*���'�)�. �����$�'���)�� �%�$�'�%���-�'�-�� �	 �7 �����$�'���)�� �%�$�'�%���-�'�-�� �
 �7 
�'���-�$�!���)�� �%�$�'�%���-�'�- 



530 Mineralia slov., 19, 1987 

H -m 1 
1 / 

v 

Obr. 5. Obsah pyritu a zlata v šlichoch. 1 — výskyt Au v šlichoch, 2 — 20—25 % 
pyritu v šlichoch, 3 — nad 25 % pyritu v šlichoch, 4 — žilné štruktúry, 5 — hranica 
intruzívneho komplexu 

Fig. 5. Content of pyrite and gold in heavy-mineral concentrates. 1 — occurance 
of Au in heavy-mineral concentrates, 2 — 20—25 % of pyrite in heavy-mineral 
concentrates, 3 — more than 25 % of pyrite in heavy-mineral concentrates, 4 — 
vein structures, 5 — boundary of intrusive complex 
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né procesy najmladšej mineralizácie, ako 
aj ich širšie uplatnenie sa v okolí zón mi ­
neralizácie (argilitizácia, silicifikácia. pro-
pylitizácia). 

b) Nižšie te rmálnu polymetal icky žilnú 
mineral izáciu evidentne sprevádza najviac 
korelujúca epidotizácia. Spravidla sa vy­
vinula v zónach silicifikácie. ale aj v zóne 
argilit izácie. Ich ���������� �� � � � � � � � 
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javili ako najnádejnejšie pre pozitívny 
výskyt rudnej mineralizácie. Vrty zachy­
tili dva geneticky odlišné typy zrudnenia. 
Impregnačný Cu­porfýrový typ je starší 
a naň je naložená mladšia, žilná minera­

lizácia. ktorá vystupuje v niekoľkých eta­

pách. 

Impregnačný Cu­porfýrový typ zrudnenia 

Najčastejšie vystupuje v impregnáciách 
v intruzivnom komplexe, pripadne sa ob­

javuje v kontaktných rohovcoch, ktoré sú 
vyvinuté na styku s intruzívnymi telesa­

mi. Sulfidy najčastejšie nahrádzajú tmavé 
horninotvorné minerály vo výrastliciach. 
avšak ešte pred vylučovaním sulfidického 
materiálu došlo k epidotizácii a chloriti­

zácii tmavých horninotvorných minerálov. 
Miestami dochádzalo k ich sericitizácii. 
prípadne až silicifikácii. Tento premenený 
materiál bol potom zatlačovaný hlavne 
pyritom, menej pyrotínom a chalkopyri­

tom. Zriedka sa objavujú i ďalšie sulfidy 
(obr. 7). Kovnatosť tohto typu zrudnenia 
je nízka, niekoľko desatín percenta. Vý­

znamnejší obsah Cu sa zistil vo vrte P­13 
v intervale 510—520 m (obr. 6). Ide o kon­

taktné rohovce so žilkami a impregnácia­

mi drobných pyritových a chalkopyrito­

vých žiliek. Obsah Cu sa pohybuje až nad 
1,5 %. Z grafu je zrejmý veľmi nízky ob­

sah Pb a Zn, ale aj vysoký obsah Ag (až 
vyše 90 g/t Ag). Obsah Ag koreluje s ob­

sahom Cu a zatiaľ nie je vylúčené, že sa 
jedná o samostatný Cu­Ag minerál. 

Ziln\ typ zrudnenia 

Vystupuje vo forme rôzne mocných ži­

liek, žilníkov a tiež v impregnáciách 
v okolí týchto žiliek. Tieto žilky sú prí­

tomné prakticky vo všetkých typoch hor­

nín zistených vrtmi. 
Zdá sa však, že najvhodnejším prostre­

dím pre vytváranie týchto žilných štruk­

túr sú oslabené, tektonicky namáhané 
zóny v granodioritovom porfýre a ďalej 
jeho kontakt s permskými sedimentmi. 
Naopak, samotné sedimenty permu sú 
slabo zrudnené. Podobne slabo zrudnený 
býva i ryolitový porfýr — vrt P­12, P­28 
a ďalšie (obr. 6), čo poukazuje na poryoli­

tový vek zrudnenia. Celý zrudňovací pro­

ces môžeme sledovať v niekoľkých etapách 
(obr. 7): 

Pyritová etapa 

Tvoria ju krátke, nepravidelné a väčši­

nou málo mocné pyritové žilky. Mikrosko­

picky sa v nich pomerne často objavuje 
chalkopyrit, menej hojný je pyrotin. Za­

stúpenie minerálov poukazuje na vyššiu 
termálnosť vzniku týchto žiliek. Ich ve­

kové postavenie môžeme nezriedka sledo­

vať na kontakte s mladšou polymetalickou 
etapou, ktorá žilky presekáva a často po­

Polymetalická etapa 

Nerudnú výplň žiliek tvorí kremeň 
a karbonát, hlbšie epidot a klinozoisit za­

čínajú nahrádzať kremeň. Kremeň, epidot 
a klinozoisit, menej často i chlorit, sa ob­

javujú na báze žiliek. Smerom do centra 
žiliek kryštalizovali sulfidy, pyritom za­

čínajúc, markazitom končiac. Centrálnu 
časť žiliek vypĺňa kremeň mladšej gene­

rácie a karbonát. V drúzových dutinách sa 
môžeme stretnúť so sulfidmi mladšej ge­

nerácie, ktoré nasadajú na kryštály kar­

bonátu. Nejasné postavenie má fluorit, 
ktorý sa našiel v dvoch až troch exempŕá­

roch v karbonátových žilkách. Obsah ko­

vov sa pohybuje od niekoľkých desatín 
percenta až nad desať percent (obr. 6). 

Drahokovová etapa 

Mineralizáciu zachytil vrt P­13, ktorý 
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Obr. 8. Mapa izolínií obsahov prvkov v pôdach. 1 — hranice výskytu intruzívneho 
komplexu, 2 — žilné štruktúry, 3 — Cu (15—18 spd), 4 — Pb (10—13 spd), 5 — Zn 
(9—11 spd), 6 — Ag (11—13 spd) 
Fig. 8. Map of the element content isolines in soil. 1 — boundary of the intrusive 
complex, 2 — vein structures, 3 — Cu (15—18 SPD), 4 — Pb (10—13 SPD), 5 — Zn 
(9—11 SPD), 6 — Ag (11—13 SPD) 
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Prospect of the Pukanec ore district from the point of view of 
realized prospecting works, Central Slovakia 

Some significant informations have been 
obtained during the time of prospecting 
works in the Rudno nad Hronom — Brehy — 
Pukanec area, from which certain prospect of 
this ore district has followed. 

Recent geological investigations, which 
have been realized since 1980, during the 
time of prospecting works, have brought 
knowledge about the geological structure and 
metallogenesis of this area respectively. This 
leads into the prognostic consideration about 
ore potential of the ancient mining district. 

The position of intrusive complex of rocks in 
the geological structure, some of them having 
connection to the metallogenesis of this district, 
has been brought to light. These rocks are 
mainly granodiorite and rhyolite porphyries, 
on which the mineralization of porphyry 
copper ore, polymetallic and precious metal 
of vein-stockwerk type is bound. The 
members of the intrusive complex have been 
petrographically classifisied and complex 
investigation of hydrothermal-metasomatic 
alterations of rocks has begun. 

The metallogenesis of this area, which was 
studied by use of panning prospection and 
mineralogical investigation of rocks and ores, 
has been worked out to a such extent that 
it was possible to separate two genetic types 

of mineralization. However, the precious me­
tal mineralization has uncertain position for 
the moment. 

Geochemistry was concerned with the study 
of secondary and primary geochemical field. 
Anomalies have been ascertained by geo­
chemical soil survey in this area. Their 
mutual connections correspond to the con­
nections of two types of mineralization. Later 
it will be possible to solve the problems of 
vertical zoning of mineralization using met­
hods of lithogeochemistry. 

Average quality of verified polymetallic 
ores from 7 boreholes is represented by values 
as followes: false thickness = 4.6 m, 
Pb=1 .22 fl,„ Zn=1 .53 %. Cu = 0.29 %, 
Au = 0.07 g't, Ag = 7.35 g't. The vein-stock-
work zones have been verified by boreholes 
at the depth of 300—700 m. For the time 
being the precious metal ores (quartz veins) 
with contents of Au = 1.86 g/t, Ag = 47.95 g't, 
as well as copper with content of 0.56 % Cu, 
belonging to the porphyry copper ore genetic 
type of mineralization, have been verified 
only by single borehole. 

Discoveries in this area are very significant 
and they pointed out that this ore district 
has reserves from the point of view of ex­
ploiting of its ore potential. 



541 

Mineralia slov. 
19 (1987), 6, 541—551 

Vplyv urbanizácie a inej inžinierskej �W�0�5�5�6�9�:�0 �5�( �*�/�6�<�(��
�5�0�, �9�7�8�(�T�E 

� � � � �� � S � � � � � � � � � � � 3 �� 
� I � : �6 
� � � ( � : � , � + � 8 �( � . � , �6 � : � , � * � / �5 �0 �2 �? � ! � < �� � ! �$ �S�" �� �  � ( �+ �3 �0 �5 �9 �2 �D � / �6 � 	 � 	 �� ���	�
 �
�� � � �8 � ( � : �0 �9 �3 � ( �< �( 

�	�������������� ���� ���� �������� 

�����0�0�0���0�0�0�0�, �&�7�- �0�( �5�4�( �5�0�0�0�0 �� �6�*�"�(���0�/�5�6�0�0 �������������������
�Z ���0�*�(�"�*�0�/�0�0�6�*�5�0 � 5 �( �*�6�*��
�"������������ ���0�,�:�*�( 

���:�����0�,���)�3���� ���������0�,�-�3�����(���������� �����'���(���N�������� �����
�������������"�� �X�)�������� ���O���(�7�?��
�����,���� �����������,���"���� ���(�7�?�#�0�,������ ���O�"���,���"������ �����"���7�)�0�, �����
������������ �8�1�0�(�����%�� �� � 
 ��
�7�(�
���� �5���-�3���(�������(�����,�� ���7�?���-�3�(�0�$�0�,���"���� �� �
�(���������������"�� �
�
�
�� �7�(�
�������������� ���,��
�������������)�3 �� �"�!�(�*�,���"�� ���7�?���-�3�(�������"�( ���������"�7�?������������ ���
���,���,������ ���(�8�7�?�
���� �7�(� 
 ��
���������������� �5�7�����"�7�6�0�0���(������ �5�,�7�,���6�7�(�1�������(���5�,�0�; �1�0�,�*�*�( �� �"�� �5�� ���"�(�8�(�*�"�#���,�*��
������ �6�
�7�(�
�6�"�����0�0 ���(�7�?�;�0�,������ ���
�"�������"���� �����L������ ���"�� �5�7�=�<�0�,�7���6 ���� �� �9�*�,�> 
���(�7�?�;�0�,�0�0���� �*�5�6�*�6�G�*�"�������(���0�( �����-�3�(�� �" �7�, � ; �0�� �0�; ���( �
�-�3�(���=�(�> �;�0�;�,�0�6�" �7�(�
���;�4���)�0�, 
�0�0�0���7�����)�0 ���������M�	�� ������ �������8�-�3�( �
�(���,�'�,���( �5�6�1�0���(�( �(�,�*�"�7�?���#���;�( �
�-�3�(���0�0�(�� � � � ( ��
�7�?�0�;�,�����(�� �� �6�6�1�0�)�0�;�0�0�����"���, �5�6���5���,�7�8�1�0�5�*�) ���������)�0�, �(�1�0�,�0�<�0�,���"�)�0 �
�-�3�(�����0�0�� �����"�?��
�5�0�0�"�,�1�0�)���)�0�, ���6�7�6�"�(�� �����������%�� ���"���,�7�*�"�0�� �� �?�8�1�0�= �*�6�,�-�3�����,�����N�E ���"������ 

� � �5 � - �3 � ; � , �5 � * �, �6�- � ; � 8 � ) � ( �5 �+ � , �< � , �3 �6 �7 �4 � , �5 �: � ( � 5 �+ �6 � : � / � , �8 � , �5 � . �0 �5 � , � , �8 �0 �5 �. � ( � * � : �0 �<�0� : �0 � , �9 �6 �5 � : � / �, 
� ) � , � / � ( �< �0 �6 � ; �8 �6�- �3�6�,�9�9 

� � �0� , �3�+ �8 � , �9 � , � ( �8 � * �/ �0 �5 � : � / �, � � � 6 �+ � ; �5 � ( �1 �9 �2 �B �5�E�U�0�5�( �3 �6 �= �3 � ( �5 �+ �9 � : � ( � : � , �+ � 5 � ; � 4 � , � 8 � 6 � ; �9 
�+ �0 �9 � : � ; �8 � ) � , �+ � , �5 � . �0 �5 � , � , �8 �0 �5 �. � * �6 �5 �9 � : �8 � ; � * � : �0 �6 �5 �9 �4 � ( �0 �5 �3 �? �* �( � ; �9�, �+ �) �? � : � / �, �4 �6 �0 �9 � : � , �5 �0 �5 �. �6�- 
� : � / �, �9�; �) �9�6�0�3�� � ) �? �+�0� - � - � , �8 � , �5 �: �9�0�@�, � ( � 5 �+ �= � , �0 � . � / �: �6�- �3 �6 � ( �+ � � � ) � , � ( �8 �0 �5 �. � - �6 � ; �5 �+ � ( � : �0 �6 �5 
�9 � : �8 � ; � * � : � ; �8 � , �� �) �? � * � / � ( �5 � . � , �9 �6�- � ) � ( �9 � , � � �3 �6 � ( �+ �0 �5�+� ; � * � , �+ �) �? � ( �+ �+ �0 � : �0 �6 �5 � ( �3 � * �6 �5 �9 � : �8 � ; � * � : �0 �6 �5 �9 
�6�8 � + � ; �, �:�6 �3�6�,�9�9 � - �8� , � , �@�0�5�. � ( �5 �+ �6 � : � / � , �8 �*�( � ; �9�, �9�� � ! � : � ( � : �0 �9� : �0 �* � ( �3 � : � 8 � , � ( � : � 4 � , � 5 �: �6�- �* �6�5��
�9 � : �8 � ; � * � : �0 �6 �5 � - � ( �0�3� ; �8� , �9 �8 � , �< � , � ( �3 � , �+ � : � / � ( �: � ( � ) �6 � ; �: ���� �� �6�- �( �3�3 �* � ( �9� , �9 �0�9 �0 �5 �+ � ; � * � , �+ � ) �? � : � / �, 
� ( � * � : �0 �6 �5 �6�- � = � ( � : � , �8 �0 �5 �9� ; � ) �9�6�0�3�9�� � ! �0 �5� . �3 �, � * �8 � ( � * �2 �9 �0�5 � ) � ; �0 �3 �+�0 �5 � . �9 � / � ( �< �, �< � ( �8 �0 �6 � ; �9 
� = � 0 �+ � : � / �9 ���������M�	�� �*�4�� � ( �5 �+ � , �< � , �5 � * �6 �4 �7 �3 � , � : �, �* �6�3�3�(�7�9�, �6�- � ) � ; �0 �3�+�0�5� . �9 � / � ( �9 � ) � , � , �5 
� , �< �0 �+� , �5 �* � , �+ �� � " � / �, �4 �6 �9 �: �+ � ( �4 � ( � . � , �+ �* �6 �5�9� : �8 � ; � * � : �0 �6�5 � , �3 � , �4 � , �5 � : �9 � ( � 8 �, � : � / �, � 3 �6 � ( �+ � � � ) � , � ( � 8 �0 �5 �. 
�9 � : �8 � ; � * � : � ; �8 � , �9 �� �7 �6 �8 � : � ( �3 �9 �6�- � , � 5 � : �8 � ( �5 � * �, � . � ( � : � , �9�� �= �0 �5 �+ �6 �= �6 �7 � , �5 �0 �5 � . �9 � ( �5 �+ � , �+ � . � , �9 �6�- 
� 7 � , � 8 �0 �7 � / � , � 8 �0 � ( �3 � ) � , � ( � 8 �0 �5 �. �= � ( �3 �3 �9 �� 

� � � > � : � 8 � D � 4 � 5 �( � � � � � 
 � 	 � � � � � 
 � � �[ � 9 � 7 � 8 � ( � T �E � 5 �( � < � 6 � + �; � 1 �, � 4 � ; � 9 � 0 �( � ( � 5 � ( � 3 � ? �@�6 �< � ( �[ � 5 � 0 � , � 3 � , �5 � 0 � 5 � U � 0 � 5 � 0 � , � 8 � 9 � 2 � 6 � . � , � 6 � 3 � 6 ��

� 7 � 8 � E � W � 0 � 5 � 6 � ; �� �U�, � 9 � 7 � 8 � ( � T �, � 7 � 8 � , � + � 9 � : � ( � < � ; � 1 �H �< �6 � < � T � , � : �� � . � 0 � * � 2 �D � < � 3 � ( � 9 � : � 5 � 6 � 9 � : �0 � 9 � 7 � 8 � ( � T � , �� � ( � 3 �, � ( �1 � 7 � 6 � : � , � 5 � * � 0 � B � 3 � 5 �, 

� 2 � V � * �/ � 6 � + � ) � 6 � 8 � 6 � * �/ � 9 � : � ( � < � , � ) � 5 � E � * � : � < �( � 7 � 8 � 6 � ) � 3 � , � 4 � ( �� � 5 � 6 � U � 5 � 6 � 9 � : �0 �1 � , �1 � 7 � 8 � , � < � 3 � / � W � , � 5 � 0 �( �W�0 � ; �U �< � + �G �9 �3 � , � + � 2 �; 

� : � 0 � * � 2 �H � @ � B � 2 � 3 � ( � + � 6 � < �H � 7 � G � + � ; �� � � � 6 � + � 5 � 6 � : � , � 5 � 0 �, � 9 � 7 � 8 � ( � T �E � < � U � 0 � < � ( � 5 � 0 �( � 6 � ) � 1 � , � 2 � : � ; �� � 4 � 6 � U � 5 � V � * �/ � / � ( � < � B � 8 � 0 �E � / � < � + � 8 � A ��

� ( � 2 �6 � @ � B � 2 � 3 � ( � + � 6 � < � , �1 � 7 � G � + �? � < � ? � U � ( � + � ; � 1 �, � 7 � 8 � , � : �6 �@�6 �+ �� � : � , � * � / � 5 � 0 � * � 2 � V � * �/ � @ � ( � 8 � 0 � ( � + � , � 5 �E � ( � 3 � , � ) �6 � @ � 4 � , � 5 �? � / � ? � + � 8 � 6 ��

� 7 � 6 � < � , � + � 5 �V �( � 5 � ( � 1 � 4 �C � 7 � 8 � , � + � < � E � + � ( � < �V � 7 � 8 � E � 9 � : � ; �7 � 0 � 5 �U �0 �� � . � , � 6 � 3 � 6 � . � 0 � * � 2 �D � / �6 � 8 � , � U � 0 � 4 � ; �� � ( � ) �? � 9 � 4 �, � 9 �( � 4 � 6 � / � 3 �0 

� 5 � 0 � , � 8 � 9 � 2 � , � / �6 � . � , � 6 �3 �F � . �( �( � 7 � 8 � 6 � 1 � , � 2 � : � ( � 5 � : � ( �� � 2 � : � 6 � 8 �E � < � ? � / � 5 � H �[ � / � ( � < � B � 8 � 0 � B �4 � 6 � ) � 1 � , � 2 � : � 6 �< �( � � � � � Y � 2 � V �4 � 5 � B ��



542 Mineralia slov., 19, 1987 

rodohospodárskym škodám. �����I�'�E �
���F�!�/ 
�-�:�4�*�3���$ �,�+�-�;���$ �� �$���1�5�-�%�8 �.�/���1�%�!�� �1�,�(�3�1�+�) 
�,�-�!�.��� ���*�%�� �.�,�-���C�8 �0 �*�5�. �% �1 ���0� �4�%�*�! �,�+�0�'����
�4�0�&�! �*�� �������������������L�� �D�! �-�%�!�C�!�*�%�0 �%�*�D�%�*�%�!�-��
�.�'�+�#�!�+�(�+�#�%���'�E���$ �,�-�+���(�7�)�+�1 �.�� �1 �,�-���2�% �*�%�! 
�1�D� �3 �1�!�*�+�1���(�� �*�5�(�!�D�%�/�5 �,�+�4�+�-�*�+�.�L�� ���-������
�*�%�4�5���%�� �*�� �.�,�-���C�+�1�E���$ �/�!�-�7�*�+���$ �)�5 ���& 
�.�,�6�/�*�E�� � �+�.�L �F���.�/�+ �*�!�#���/�8�1�*�3 � �+�,���  �*�� �D�%��
�1�+�/�*�7 �,�-�+�.�/�-�!� �%�!�� �*�!�$�I��� �%���� �*�� �!�'�+�*�+�)�%����
�'�; �.�/�-�5�*�'�0 �.�,�+�&�!�*�; �. �1�E�.�/���1���+�0�� �;� �-�D���+�0�� 
�-�!�*�+�1�5���%�+�0 �� �.���*�5���%�+�0 �,�+�-�0�C�!�*�E���$ �+���&�!�'��
�/�+�1 ���(�!���+ �%���$ �F���.�/�8�� 

���-�% �/�!�-�7�*�*�+�) �#�!�+�(�+�#�%���'�+�) �)���,�+�1���*�8 
�,�-�! �4�+�.�/�-�+�&�+�1���*�%�! �%�*�D�%�*�%�!�-�.�'�+�#�!�+�(�+�#�%���'�E���$ 
�� �-���&�9�*�+�1�E���$ �)�5�, �1 ���+� �0�*���&�.�'�!�& �*�8�D�%�*�! 
�.�)�! �4�%�.�/�%�(�% �)�*�+�D�.�/�1�+ �,�+�-�0�C�!�*�E���$ �+���&�!�'�/�+�1�� 
�'�/�+�-�7 �.�; �,�+�.�/���1�!�*�7 �*�� �.�,�-���C�%�����$�� �� �.�*���$�! 
�4�8�.�'���L � �+�'�+�*���(�E �+���-���4 �+ �,�+�-�0���$�5���$ �.�/���1�%�!�� 
�� �%���$ �,�-�8�F�%�*�5���$ �.�)�! �.�� �*�!�+�-�%�!�*�/�+�1���(�% �(�!�* 
�*�� �/�%�! �0�-�����*�%�4���F�*�7 ���!�(�'�3�� �4 �'�/�+�-�E���$ �.�)�! 
�4�+�.�/�-�+�&�%�(�% ���� �)���,�3�� ���� �C�/���/�%�.�/�%���'�7 �.�,�-�����+��
�1���*�%�! �.�)�! �.�% �1�3���-���(�% � �1�! �*���&�1�6�F�C�%�! �,���$�+�-��
�'���/�%�*�3 ���+� �0�*���&�.�'�!�& �*�8�D�%�*�3 �> ���-�*���1�.�'�; 
�� ���%�/�-�%���*�.�'�0�� ���%�.�/�%�(�% �.�)�!�� �D�! � �+� ���/�+�F�*�7 �*�!��
�-�+�1�*�+�)�!�-�*�7 �.��� ���*�%�! �.�,�-���C�8 �4���,�-�8�F�%�*�%�(�+ �*�� 
���%�/�-�%���*�.�'�!�& �,���$�+�-�'���/�%�*�! �	���� �,�+�-�;���$�� �-�!�.�,�� 
� �!�C�/�-�0�'���%�8 �+���&�!�'�/�+�1 �� �*�� ���-�*���1�.�'�!�& �,���$�+�-��
�'���/�%�*�! �
���
�� 

���!�/�+� �%�'�� �1�E�.�'�0�)�0 

�� ���%�!�I�+�) �4�8�.�'���L �4�5�'�(��� �*�7 �;� ���&�! �.�)�! �.�� 
�+���-�5�/�%�(�% �*�� �,�-�8�.�(�0�C�*�7 �.�/���1�!���*�7 �� �,�-�+�&�!�'��
�/�+�1�7 �+�-�#���*�%�4�5���%�! �*�� �������� �������� ���'�+ �% �*�� 
�)���&�%�/�!�I�+�1 �,�+�-�0�C�!�*�E���$ �+���&�!�'�/�+�1�� �-�!�.�,�� �.�/���-��
�C�8���$ �+���F���*�+�1�� 

���-�% � �+�'�0�)�!�*�/�5���%�% �'�+�*�'�-�7�/�*�3���$ �,�+�-�;���$ 
�.�)�! �.�% �+�'�-�!�) �"�+�/�+� �+�'�0�)�!�*�/�5���%�!�� �*�5�F�-�/�+�1 
�+���&�!�'�/�+�1 �1�C�8�)���(�% ���& � �-�0�$ �� �,�+�(�+�$�0 �+���&�!�'��
�/�0�� �*���&�1�%���� �,�+�-�0�C�!�*�7 �'�+�*�C�/�-�0�'�F�*�7 �F���.�/�%�� 
���$���-���'�/�!�- �,�+�-�0���$�3 ���.�)�!�-�� �.�'�(�+�*�� �C�8�-�'�0 
�,�0�'�(�8�*�� �4�)�!�*�3 �� �1�,�(�3�1 �*�� �.�0�.�!� �*�7 �+���&�!�'��
�/�3���� �1�!�' �+���&�!�'�/�0�� ���H���'�0 �4�5�'�(��� �+�1�� � �-�0�$ 
�,�+�0�D�%�/�7�$�+ �.�/���1�!���*�7�$�+ �)���/�!�-�%�5�(�0�� �F�%�*�%�/�!�(�!�� 
�'�/�+�-�7 �����
�	�����J�0�&�; �-�+�4�C�8�-�!�*�%�! �,�+�-�;���$�� �,�-�8��
�,��� �*�! �.���*���F�*�7 �,�-�5���!�� ���!�*�+�1���(�% �.�)�! �/�%�!�D 

�,�+�4�+�-�*�+�.�L �F���.�+�1�7�)�0 �,�-�%�!���!�$�0 �.��� ���*�%�� �+�  
�1�4�*�%�'�0 �,�+�-�0���$�3 ���D �,�+ �.�;�F���.�*�E �.�/���1 �������� �	�� 
�-�+�'�+�1���� 

���%�.�/�!�*�7 �,�-�8�F�%�*�3 � �!�C�/�-�0�'���%�8 �+���&�!�'�/�+�1 

���+�*�C�/���/�0�&�! �.���� �D�! � �!�C�/�-�0�'���%�� �,�+� �4�5�'�(��� �%�� 
�� � �!�"�+�-�)�5���%�! �+���&�!�'�/�0 �)�:�D�0 �*���.�/���L �$�(���1�*�!�
 

�> ���-�!�.��� ���1�+�.�L�+�0�� �'�/�+�-�5 �1�4�*�%�'�5 �,�-�!�1�(�$��
�F�!�*�8�) �,�+� �4�5�'�(��� �%���� �1 � �:�.�(�!� �'�0 �F�+�$�+ �.�,�-���C 
�.�/�-�5���� �.�'�+�-�+ �;�,�(�*�! ��� �+�F���.�*�!�� �,�!�1�*�+�.�L�� 
�� �/�E�) �*���.�/�5�1�� �*��� �)�!�-�*�7 �� �*�!�-�+�1�*�+�)�!�-�*�7 
�.��� ���*�%�!�� ���+�4�$�+� �0�&�;���% �,�+� �%�!�( �1 �/�+�)�/�+ �,�-�8��
�,��� �! �)�5 �,�-�!�1�(�$�F�!�*�%�! �.�,�-���C�8 �1�+� �+�0�
 

�> ���:�4�*�+�0 �1�!�I�'�+�.�L�+�0 �� �$�)�+�/�*�+�.�L�+�0 �,�(�+�C��
�*�E���$ �4�5�'�(��� �+�1�E���$ �'�+�*�C�/�-�0�'���%�8�� �����,�6�/�%�! �,�+�  
�1�6�F�C�8�)�% �'�+�*�C�/�-�0�'���%���)�% �.�� �,�-�!�*�5�C�� � �+ �1�6�F��
�C�8���$ �$�H���+�' �� �4���.���$�0�&�! ���& �.�/���-�C�%�! �.�,�-���C�+�1�7 
�.�;�1�-�.�/�1�%���
 

�> ���+� ���/�+�F�*�E�) �.��� ���*�8�)�� �����G �1�4�*�%�'���&�; 
�4�)�!�*�3 �4���L���D�!�*�%�� �4�5�'�(��� �+�1�!�& �,�:� �3�� ���!�&�! �.�� 
�/�+ �+���3�F���&�*�! �,�-�% �,�-�8�.�/���1���! �F�% �,�+�.�/���1�!�*�8 �*�+��
�1�7�$�+ �+���&�!�'�/�0 �1 ���(�8�4�'�+�.�/�% �.�/���-�C�%�!�$�+�
 

�> �����
�K�4���1�+�.�L�+�0 �.�,�-���C�8�� �� �/�E�) ���& �4�)�!��
�*�+�0 �%���$ �)�!���$���*�%���'�E���$ �1�(���.�/�*�+�.�/�8�� 

���+ �.�; �$�(���1�*�7 �,�-�8�F�%�*�3 � �!�"�+�-�)�5���%�%�� ���-�% 
���(�%�D�C�+�) �,�+�$�I��� �! �1�C���' �4�%�.�L�0�&�!�)�!�� �D�! �,�+�,�-�% 
�/�E���$�/�+ �,�-�1�+�/�*�E���$ �,�-�8�F�%�*�5���$ �.�; � �:�(�!�D�%�/�7 ���& 
�G���(�C�%�! �"���'�/�+�-�3�� �'�/�+�-�7 �.�; ���0�G �.�,�+�(�0�,�:�.�+��
���%�����%�) ���(�!���+ �-�+�4�$�+� �0�&�;���%�) �F�%�*�%�/�!�I�+�)�� 

���!�I�'�; �F���.�L � �!�C�/�-�0�'���%�8 �*�� �.�,�-���C�+�1�E���$ �4�5��
�'�(��� �+�1�E���$ �,�:� �����$ �.�,�:�.�+���0�&�; �*�!�+� ���+�-�*�7 �F�% 
�*�!�0�1�!� �+�)�!�(�7 �I�0� �.�'�7 �4�5�.���$�3�� �*���,�-�� �$�H���!�*�%�! 
�4�5�'�(��� �+�1�� �*�!�+� ���+�-�*�7 �+� �1�!� �!�*�%�! �1�+� �3 �4 �+� ��
�'�1���,�+�1�E���$ �-�;�-�� �*�!�/�!�.�*�5 �,�+� �4�!�)�*�5 �'���*����
�(�%�4�5���%�� �F�% �1�+� �+�1�+� �*�7 �,�+�/�-�0���%�!�� ���(��� �'�E �,�+��
�1�-���$ �'���*�5�(�+�1�E���$ �-�;�- �*���1�%���� �1�3�/�1�+�-�8 �?�,�-�%��
�1�%�(�!�#�+�1���*�7�� ���!�.�/�3 �,�-�! �,�-�;� �!�*�%�! �1�+� �3�� �'�/�+��
�-�5 �*�� �%���$ �+���1�+� �! �)�:�D�! �1�3�/�1�+�-�%�L ���& �,�+� ��
�4�!�)�*�7 �,�-�%�!�.�/�+�-�3 �� �'���1�!�-�*�3�� �1 � �:�.�(�!� �'�0 
�F�+�$�+ �)�:�D�! � �:�&�.�L �' �,�-�!�,��� �*�0�/�%�0 �;�4�!�)�%���� 
�� �)�!�*�C�!�& �)�%�!�-�! �.�,�:�.�+���0�&�; � �!�C�/�-�0�'���%�! ���& 
�*�!�+� ���+�-�*�! �0�-�+���!�*�7 �1�-�/�3�� �.�+�*� �3 �� �,�+� �� 
���+� �I�� �*���C�%���$ �1�E�.�'�0�)�+�1 �� �,�+�4�+�-�+�1���*�8 
�1 ���%�/�-�%���*�.�'�!�& �� ���-�*���1�.�'�!�& �,���$�+�-�'���/�%�*�! 
�.�,�:�.�+���0�&�! � �+� ���/�+�F�*�7 �.��� ���*�%�! �.�/���1�%�!�� ���(�!���+ 



J. Sajgalík: Vplyv urbanizácie na chovanie spraší 543 

ich �H�!�2�3�<�� ���� �5�/�$�!�� �	�� � / �3�1�! �2�7�� �
�� �0� / �$�8�%�- � . �; 
�#�(�/�$�"�7�� ���� � - � ! �3 �%�1�) �9� , � / �5 �; � * � ! � - �7 �� ���� �+ � / � - � " � ) � . � / ��
�5 � ! � . �; �0�1�<�H�)�.�7�� 

�����
�� 

���/�$�! �-�=�F�% �
 � � � � � � � � �L �$�/ �2�0�1� ! �E�/ �5� ; � ( �/ �2�>��
�5�1�2�3�5�) �! �1�=�8�. �7�-�) �2�0�=�2� / �" � - � ) �� 

�!�� �����
 �����
���������� ���������� �	�������� �0�/ �,�)�+�5�)�$�9�#�)�) 
�2�3� ! �1�%�* �5�/�8�/�5�+�7 �2�! �H�! �2�3�/ �+�1�9�3 � / �$�+�1�7�* �% �0�/ �$��
�,�/�F�.�; �2�0�1�! �E�/ �5�; �2�>�5�1�2�3�5�) �%�� �  �1�9�F�+�/ �5�9 �5�/ �$�! 
�0�/ �1�4�E�4�*�% �E �3 �1 �4 �+ �3 �> �1 �4 �2�0�1�!�E�<�� �$�/ �#�(�9�$�8�! �+ �$� / ��
�$ � ! �3� / �H� . � ; � - �4 � . �%�1 � / �5 � . � / � - �%�1 � . � ; � - �4 �2� ! �$� ! � . � ) �4 �! 
�+ �0� / �1�4�#�( �9�- � / � " �* �%�+�3�/ �5 �5 �"�,�<�8�+�/�2�3�) �1 �%�+� / � . ��
�E�3�1�4�/ �5� ! � . �%�* �5�/�8�/�5�+�7�� � � �+�/ �0�1�<�+�, � ! �$ � . �9 �- 
�-�=�F�% �2�,�>�F�)�L � � � ! �$� / �E�) � . �9 ��� � �)�%�1�/�5�9 �4�,�)�#�!���� �+�$�% 
�1�/ �+�4 �����
�� �2 �3� ! �1 �> �5�/�8�/�5�+�4 � . � ! � ( �1 � ! �$ � ) � , �) � . � / �5�/ �4�� 
� � �G�$� ! �3� . � / �4 �8�1�9�F�+�/�5�/ �4 �5�/ �$�/ �4 �0�/�H�!�2 � / �0 �1� ! �5 �7 
�2�! �. �! �5�,�(�H�)�,�! � / �$ �+�1�7�3�9 �H�!�2�L �0�/�$�,�/�F�)�! �! �0�/ �$��
� - � / �+� , �/ �0�/ �$�8�9�+�, � ! �$�)�% �0�1� ) �1 � ! �$ �%�. �G�#�( �" �4�$�/ �5�� � � �! 
� / �" �5�/ �$�/ �5�G�#�( � - �> �1 � / �# �( �5�)� ! �#�%�1�G�#�( � / � " �7�3� . �G�#�( 
� " �4�$� / �5 �3�%�*�3�/ �4�,�)�#�% �5�8�.�)�+�,�) �3 �1� ( � , � ) � . �7 �5 �E�<�1�+�% 
�� � ! �F �� �#�-�� �"�! �5 �* �%�$� . � / �- �0 �1�<�0� ! �$ �% �$�/�E�,�/ 
�+ �$�%�E�3�1�4�+�#�)�) �" �4�$�/ �5�7�� �0�1�%�3�/ �F�% �3�1�( � , � ) � . �7 � . �! 
� . �%�* �"�/�,�) �E�) �1�/ �+�; �!�F ���� �#�-�� � � � ! �* �5�)� ! �# �"�/�,�) �0 � / ��
�2 �3�) � ( � . �4 �3�; � . � / �2�. �; �0 �1 �5 �+ �7 � / �1�) �%�. �3� / �5� ! � . �; �+ � - � ) �%�2��
�3 �4 �0�1�<�H�)�.�7 �0� / �1�4�#�( �7 �A �+ � . � / �5 � / �5 �7�" �4�$� / �5 � ! � . �%�* 
�#�%�2�3�%�� � � �%�&�/�1�-�9�#�)�% �"�/�,�) �2�0�/ �8�/ �1�/ �5�! � . �; �.�! 
�$ �1 �4� ( �G �!�F �3�1�%�3�< �� � � �K �0�/ �5 �G�$� ! �3 � . �%�* � " �> �1 �+ �%�� 
� � �1�%�"�%�(� , �) �1�G�#�(�, �% ���!�2�) �8�! �	���A�	�� �$�.�<���� ���/ 
�2�!�.�9�#�)�) �+ �I�!�,�E�<�- �0 � / �1 �4�#� ( �9 �- � . �%�$�/ �#�( �9�$�8�! �� 

�"�� �����������������
�� �$�
 ���������
���!���������������
�� ���
��
���������������� ���������� ���* �3 � ! �+�9�3�/ � * �%�$� . � / �$ �4�#�( �9 �0�1�<��
�H�)�.�! �5 � - � . � / � ( �G�#�( �0�1�<�0� ! �$� / �#�( �2�0�=�2�/�"�)�,�! �$� / ��
�$�! �3�/ �H�. �; �2�! �$�! � . �) �%�� �$�%�&�/�1�-�9�#�)�4�� �! �3 �G�- � - � ! ��
�3�%�1�) �9�, � . �% �E�+�/�$�7 � . �! � / �" �*�%�+�3�/ �#�(�� � � � 	 � � �J�! �> �$ � ! ��
�*�/ �5 �-�!�*�)�3�%�J�/�5 �2�-�% �8�)�2�3�)�,�)�� �F�% �0 �1 �5 �; �3 �1�( � , � ) � . �7 
�2�! �/�"�*�!�5�)�,�) ���A�	 �1 � / �+ �7 �0�/ �8�)�2�3�%�.�< �0� / �1�4�#�( �7 
� / �$�+�5�! �0�/ �5�%�* �1�>�1�7�� � � � ( � ! �1 � ! �+ �3�%�1�) �2 �3�) �# �+�; �*�%�� �F�% 
�3�)�%�3�/ �0� / �1�4�#�( �7 �5�8�. �) �+�! �*�> �,�%�. �0�/�$ �3�/ �4 �H�!�2��
�L�/�4 �+�/ � . �E�3�1�4�+�#�)�%�� �+ �3 � / �1 �9 �* �% �. � ! �*�5�)�! �# �5�7�2�3� ! ��
�5�%�.�9 �0�=�2�/�"�%�.�)�4 �5�/�$�7�� � �5�:�H�E�! �)�$�% �/ �1�/ �( �7 
�! � / �" �5�/ �$�/ �5�; � . � / �2� . �; � - � > �1 �7 �" �4�$� / �5 � � �2�! �$�. �4�3�) �% 
�0�/�$�2�3�)�%�.�+�/�5�� �#�( � / �$�. �<�+�/ �5 �! �0�/�$������ � � �+�/ �3 �7 ��
�0�)�#�+�G �0�1�<�+�, � ! �$ � . �! � � � ) �3�1�) � ! � . �2�+�%�* �0 � ! � ( � / �1 �+ � ! �3 � ) � . �% 
�- �=�F�%�-�% �4�5�)�%�2�L �" �4�$� / �5�4 �.�/ �5�%�* �  � � �� �5 � � �J� ! ��

�H�!�.�/�#�(�� �.�! �+�3�/ �1�%�* �2�-�% �2�0�/�8�/�1�/�5�!�,�) � - � . � / �F ��
�2�3�5�/ �3�1�( � , �<�. � ! �F �0�/ �0 �4�+� , � ) � . �7 �
�A�� �#�- �E�)�1�/�+�;�� 
���/�#�)�9�,�.�! �H�!�2�L �" �4�$�/ �5�7 �2�! �/�$�$�%�,�)�,�! �/�$ � ( � , � ! �5 ��
� . � ; �( �/ �3 �1 � ! �+ �3 �4 �5�%�1�3�) �+�9� , � . � / �4 �3�1�( � , � ) � . � / �4�� �+ �3� / �1 �9 
�2�! �0� / �2�3�4�0�. �% �8�5�:�H�E�/�5�!�,�!�� ���! �3� / � - �3�/ � / � " �* �%�+�3�% 
�2�> �8�1�%�3�%�J�.�; � ( � / �1�) �8�/ � . �3�9�, � . �% �������� �#�-�� �) �5 �%�1�3 � ) ��
�+�9�, � . �% ���!�F �� �#�- �E�)�1�/�+�;�� �3�1�( � , � ) � . �7�� ���5�%�$�H�< �3�/ 
�/ �L�!�(�/�5�/�-�� � ! �+�/ �!�* �E�- �7�+� / �5� / �- � . � ! �0� : �3�<�� 
�� �*�%�(�/ �$�=�2�,�%�$�+�4 �2�! � / �$�3�1�( � , � / �� �0� / �0�1� ! �2�+� ! � , �/ 
�! � . � ! �+�, � / � . �) � , �/ �5 �2�3�4�0� . �; �2�#�(�/�$�)�E�3�% �$�/ �+ �4�#� ( �7 ��
�.�%�� �+�3� / �1�9 �*�% �5 �2�4�3�%�1�; � . �%�� �! �/�$ �2�/�+�,�! 
�2�! �/�$�+�,�/�.�)�,�/ �/ ���� �#�-�� ���! � � �1 � . � ! �5�2�+�%�* �0 � ! ��
� ( � / �1 �+� ! �3 � ) � . �% �*�% �3�! �+�3�/ �0� / �1�4�E�%�. �; � - � . � / �F�2�3�5�/ �2�>��
�+�1� / � - � . �G�#�( �$�/ �- � / �5 �5 ���(�3�%�,�.�)�#�)�� �  � ! �5�! �1�%�� � � � / �1 ��
�.�%�* � � �1 �4�0�%�* �� �5 ���/ �5�/�- �� �%�2�3�% �. � � �9�( � / �- �! �)�� 

�#�� �������"�������� �����
�� �� �����
�%�������#�	�� �������������� 
���%�J�-�) � . �%�0�1�) � ! �8�. �) �5�; � . �9�2�, �%�$�+�7 �2�-�% �8�)�2�3�)�,�) � . �! 
� / �" �7�3�. �G�#�( �" �4�$�/ �5�9�#�( �0�/ �2�3�! �5�%�. �G�#�( � . �! �>�0�: �3�< 
�2�5�! �( � / �5 �! �0� ! � ( � / �1�+�/ �5�� � � �1�) �5 �G�$� ! �3 � . �G�#�( �8�1�9�F��
�+�!�#�( �$�!�F�I�/�5�9 �5�/�$�! �2�3�%�+�9 �8�/ �2�5�! � ( �4 �0 �1 � ) � ! ��
�-�/ �$�/ �0�/ �$�8�9�+�,� ! �$�)�! � " �4�$� / �5 �! �2�0�=�2�/�"�4�*�% 
�0� / �$�- � / �+� ! � . � ) �%�� �! �3�G�- �! �* �$�%�&�/�1�-�9�#�)�4 � / �" �* �%�+��
�3�/�5�� � � �1�) �%�"�%�( �0�/ �1�>�#�( �* �% �8�5�:�H�E�! �1�G�#�(�, �7 �! �$ �%��
�&�/�1�-�9�#�)�!�� �(�/�#�) �5 �- �%�.�E�%�* �- �) �%�1�%�� �0� / �+�1�! �H�4�*�% 
�!�* �0�/ �5�7�" �4�$� / �5� ! � . �< �8�9�#�( �7�3�. � ; � ( �/ �1�)� '�/�,�4 � . �! 
�2�5�! �( �4�� � � �9�2�, �%�$�+�7 �2�> �5 �3�G�#�( �3�/ �0�1�<�0�! �$� / �#�( 
�5�%�J�+�;�� � � � / � - �7 �2�! �2�3�9�5�! �*�> �0�1� ! �+�3�) �#�+�7 � . �%�/ �" �G��

���"�1�� ���� ���/�5�/�2�3�!�5�"�! �5 ���1�%�2�3�/�5�!�.�/�#�( �0�/�1�4�E�%�.�9 
�8�1�9�F�+�/�5�/�4 �5�/�$�/�4�� �+�3�/�1�9 �8 �5�7�E�E�)�% �0�/�,�/�F�%�.�G�#�( 
�2�5�!�(�/�5 �0�1�)�3�%�+�9 �$�/ �0�/�$�8�9�+�,�!�$�)�! 

���)�'�� ���� ���%�6 �"�4�)�,�$�)�.�' �)�. ���1�%�2�3�/�5�!�.�7 �5�)�,�,�!�'�% 
�$�!�-�!�'�%�$ �"�7 �0�1�%�#�)�0�)�3�!�3�)�/�. �6�!�3�%�1 �)�.�&�)�,�3�1�!�3�)�/�. 
�)�.�3�/ �3�(�% �2�4�"�2�/�)�, �&�1�/�- �(�)�'�(�%�1 �/�#�#�4�1�1�)�.�' �2�,�/�0�%�2 



544 Mineralia slov., 19, 1987 

� � � � � 
 � � �M�/ � I � . � * �� �1�?�3�0�#�*�" � / �&�&�3�4�&�4�*�$�, �I �" �0�)�2�0�:�5�+�@ 
�H�*�6�0�4�9 �0�#�9�6�"�4�&�M�0�6�� 

�� � ) � " �6 � ; �2 � * � " � . �* �6 �9�6�0� - � " � / � I � . �* �4�0�5�4�0 �� � 	 � 
 �J�*�/�0�5 
�3� . �& �3�" �3�4�2�&�4�-�* �6 � � �0�1�-�0�4�0�6�$�*�"�$�) �6 �0�,�2�&�3�& 
� � �2 � / � " �6 � " �� � , �%�& �6 �1�0�%�3�4�" �4�& �/ �" � / �0�6�0�3�4�" �6�#�; �$�) 
�#�0�-�* �1�0�G�, �0�%�&�/ �< �/ �*�&�-�&�/ �0�#�6�0�%�0�6�< � . �@�2�9 �� �"�-�& 
�"�+ �6 � / �@�4 �0 �2 � / �< �1�2�*�&�J�, �9�� � , �4 �0�2�< �#�0�-�* �1�0�0�4�0�J�&�/�< 
�" �1 �0 �1�2�" �3 � , � " � / �< �� �)�0�$�* �0�#�+�&�, �4�9 �3�" � / �* �&�, �0�M�, �0��
� , �2 � ; �4 �0�1�2�" �6�0�6�" �- �* �� � � � / � " � ) �" �3�"�/�0�6�"�' �#�5�%�0�6�9 
�#�0�-�" � . � ; �2 � / � " �� �1�2�&�4�0�H�& �1�0 �, �" �H�%�0�. �6 � I �%� " �4 � / �& �+ ��
�G�0�. �%�"�H�%�* �3�" �%�&�' �0�2�. � ; �$�*�& �0�#�/�0�6�*�-�*�� � � �# �%�0�#��
� / �< �1 �0�2�5�$� ) �9 �3� . �& �3�-�&�%�0�6�"�-�* �"�+ �6 � � �2�&�3�4�0�6�" ��
� / �0�$�) ���0�#�2�� �	�� �" �6 �� �0�-�/ �&�+ � � �2 �5 �1 �&�+ �� 

�%�� �������������� �����	�������	�������� �����
���� ��������������
�����"�������� ������������������ � � �2 �&�3�" �%�/ �5 �4�* �& �3�1�?�3�0�#�&�/�< 
�4 �0 �5 �4 �0 �1�2�=�J�*�/ �0�5 �3� . �& �1�0�:�0�2�0�6�"�-�* � / �" �6�*�"�$�&��
�2� I �$�) � . �* �&�3�4�"�$�) �� �  ���-�0�)�0�6�$�* � � � � � � � � � � �N�"�- �* �2�0�, �5 
�	������ � / �&�4�&�3�/ �I � ) �9 �%�2�" � / �4 �� � � �2 �* �0�%�, �0�1�; �6�" � / �= �:�&��
� . � * � / �9 �:�*�3�4�*�-�* �6 �4�&�3�/ �&�+ �#�-�=�:�,�0�3�4�* �1�0�4�2�5�#�* �" 
�1 �0 �%�: �&� . � / �< � , � " �6 �& �2 � / �9 �"�H �����
 �. � ��� � , �4 �0 �2 �< �3�1�?��
�3�0�#�*�-�" �6�0�%�" �5� / �* � , � " �+�@�$�" �: � ) �9 �%�2 � " � / �4 �5 �� � � �2 �* � / �& ��
�0�%�#�0�2� / �&�+ � . � " � / �* �1�5�- � ; �$�* �* �1�0�G�,�0�%�*�-�* �1�2�"�$�0�6�/�=�$�* 
� , � " � / � " � - �* � : � " �J � / �< �1 �0�4�2�5�#�* �& �-�&�H�*�"�$�& �"�3�* �0 � . �&�4�&�2 
�/�*�H�G�*�&�� � �0�%�" �6�9�4�&�, � " �+�@�$�" �: �4�0�) �4�0 �1�0�4�2�5�#�*�" 
�1�0�2�5�G�*�- �" �&�G�4�& �6�*�"�$ �G�4 �2 �5 � , �4 �@�2�5 �1�0�%�-�0�H�/�I�$�) 
�3�1�2�"�G�=�� �J�0 � . � " � - �0 �6�&�M�.�* � / �&�1�2�* �" � : � / �* �6�I �6�1�- �9�6 
� / �" � / �0 �6�@ �#�5�%�0�6�5 �1�2�&�%�" �+� / �& �1�0�4�2�" �6�=�/ �" � / �" �*�/�< 
�0�#�+�&�, �4�9�� � � �5�%�0�6�" �1 �2�&�%�" �+� / �& �1�0�,�-�&�3�-�" �0 �	�� �$�.�� 
�1 �0�1�2�" �3 � , � " � - �" �6�0 �6�&�2�4�* � , � ; � - � / �0 �. �"�+ �) �0�2�*� : �0� / �4� ; � - ��
� / �0 �. �3� . �&�2�& � � �4�2�) �- �* � / �9 �
�B�� �$�. �G�*�2�0�,�<�� �" �1 �?��
�3�0�#�&�/ �=�. �P�"�)�0�6�I�$�) �3�=�- �3�" �3�4�2�0�1 �1�0�3�5� / �5�- �"�3�* 
�0 ���B�
 �$�. � / �" �6�0�/� , �" �+�G�*�5 �3�4�2�" � / �5�� 

� � �0 �2�5�$� ) �" �6�0�%�0�6�0�%�/ �&�+ �1�2�=�1�0�+�, �9 �6 � � �2 � / � " �6 �& 
�: �"�1�2�=�J�*�/ �*�-�" �6�&�M�,�@ �%�&�G�4�2�5�, �$�* �5 �0�#�9�4�/ �&�+ �# �5 ��
�%�0�6�9 � / �" �3�=�%�-�*�3�,�5 � � �" �2�3�� � � �& �%� / �" �J�"�3�P �#�5�%�0�6�9 
�1�0�,�-�&�3�-�"�� �J�=�. �6�: � / �* � , �- �* �%�&�'�0�2�.�; �$�*�& �/ �" �# �5�%�0��
�6�&�� � , �4 �0 �2 �; �3�" �3�4�"�-�" � / �&�0�#�I �6�" �4�&�M�/ �0�5�� �  �3�@�J�"�3��
� / �0�3�4�* �+�& �5�H �# �5 �%�0�6�" �0�1�2�" �6�&�/ � ; �� � � �#�%�0�#� / �< �%�&��
�G�4�2�5� , �$�* �& �#�5�%�0�6 �3� . �& �3�-�&�%�0�6�"�-�* �"�+ �6 �0�#�$�* 
� � �2�" � , �0�6�* �$�&�� 

�&�� ���������	�����������
 ����������� �����������
���� ������������ 
�� ������������������ ���������
�����!���� �����
�
���������� � �0�%�" �:�0 
�: �"�6�-�"�H�0�6�"�$�=�$�) � , � " � / � ; � - �0 �6 � ) �9�%�2�" �5�- �* �$� , � I �. �3�1�;��
�%�0�. �1�0 �%�&�1�2�&�3� / �&�+ � , �2�* �6� , �& �1�2�&�6�- �) �J�5�+�& 
�" �1�0�%�. � ; �J �" �1�2�*�M�"�) �- �< �)�0�2�*�: �0�/ �4�9 �3�1�2�"�G�=�� � � �, �3�" 
�6 �#�-�=�:�,�0�3�4�* � / � " �$�) � ; �%�: �" �0�#�+�&�,�4 �:�"�-�0�H�&�/�I � / �" 

�3�1�2�"�G�0�6�I �$�) �3�@�6�2�3�4�6�*�" �$�) �� �.�?�H�& �6 �%�?�3�-�&�K�,�5 
�1 �2�&�3�" �%�/ �5 �4�* �" �3�1�2�"�G�= �%�?�+�3�P �, �+�&�) �0 �1�0�2�5�G�&��
�/ �*�5�� �� �4 � " � , � I � . � * �4 �0 �1�2�=�1�" �%�. �* �3�.�& �3�" �3�4�2�&�4�-�* 
�6 � � �" �#�" �+� � � � � ; �1�0�2�&�� � , �%�& �#�0�- �"�3�* �1 �2�&�% �	�
 �2�0� , ��
� . �* � � � � � � �L�#�&�/ �I �:�"�6�-�"�H�0�6�"�$�= � , � " � / � ; �- �6 �#�-�*�:�,�0�3�4�* 
�0�#�9�4� / � I �$�) �%�0�.�0�6�� ���0 �*�3�4�< �3�.�& �1�0�:�0�2�0�6�"�-�* 
�6 � � �0�1�0�2�/ �* �� � , �%�& �3�" �1�2�&�+�"�6�0�6�"�- �* �%�?�3�-�&�%�,�9 
�1�2�&�3�" �%�" � / � * �" �/�" � � �# �5�%�0�6� ; �$ �) �%�0 � 
 � � � � � . �&�4�2�0�6�&�+ 
�6�:�%�*�"�-�&�/�0�3�4�* �0�% � , � " � / � ; � - � " �� ���0 �4�&�+�4�0 � , �" �4�&�( �>�2�* �& 
�3� . �& �:�"�2�"�%�*�-�* �"�+ �1�0�2�5�$�) �9 �3�1�?�3�0�#�&�/�< �6�0�%�0�5�� 
� , �4 �0�2�; �6�/ �* � , � - �" �%�0 �1�0�%�:�; � , �- �" �%�*�" �1�2�* �1�0�6�0�%��
�/ �*�"�$�) �J�* � : �6�I �G�&�/� I �$�) �6�0�%�/ � I �$�) �3�4�"�6�0�$�) �6 �4 �0 ��
�,�0�$�)�� 

���#�2�� �
�� �����F�*�,�.�; �6�&�H�"�� �6�0 ���O�#�0�6�0�.�� �!�6�0�/�*�$�" 
�1�0�3�4�"�6�&�/�; �2�� �	�����
 �3�" �:�"�J�"�-�" �/�"�,�-�;�N�"�- �2�� �	������ 
�6 �%�?�3�-�&�%�,�5 �2�?�:�/�9�$�) �2�&�,�0�/�G�4�2�5�,�J�/�I�$�) �" �1�2�=��
�3�4�"�6�#�0�6�I�$�) �1�2�;�$�� ���+ �1�0 �3�"�/�"�J�/�I�$�) �0�1�"�4�2�&��
�/�*�"�$�) �1�0�)�9�#�9 �/�&�1�2�&�3�4�"�-�*�� �J�0 �.�?�H�&�.�& �6�*�%�*�&�P 
�"�+ �/�" �1�0�-�;�.�"�/�I�$�) �3�$�)�0�%�0�$�) 
���*�(�� �
�� �����&�"�/�*�/�( �4�0�7�&�2�� �*�/ � �O�#�0�6�< �4�0�7�/�� ���&�-�- 
�4�0�7�&�2 �&�2�&�$�4�&�% �*�/ �	�����
 �#�&�(�"�/ �4�0 �*�/�$�-�*�/�& �'�2�0�. 
�	������ �%�5�& �4�0 �3�&�6�&�2�"�- �2�&�$�0�/�3�4�2�5�$�4�*�0�/�3 �"�/�% �"�%�%�*��
�4�*�0�/�"�- �$�0�/�3�4�2�5�$�4�*�0�/�3�� ���6�&�/ �"�'�4�&�2 �&�8�1�&�/�3�*�6�& 
�1�2�0�4�&�$�4�*�6�& �.�&�"�3�5�2�&�.�&�/�4�3 �4�)�& �.�0�6�&�.�&�/�4�3 �%�*�% 
�/�0�4 �$�&�"�3�& �7�)�"�4 �*�3 �6�*�3�*�#�-�& �0�/ �4�)�& �$�2�"�$�,�&�% 
�3�4�"�*�2�3 



J. Sajgalík: Vplyv urbanizácie na chovanie spraší 545 
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Obr. 4. Široké pukliny na obytnom dome vo 
Vŕbovom vyvolali asanáciu objektu 
Fig. 4. Broad cracks in residential house in 
Vŕbové caused its asanation 

ne sa podmieňujúce deštrukčné momenty . 
Podiel týchto deformácií na celkovom poč­

te je pomerne malý, no z hľadiska ich 
prejavu a časového priebehu ich nemožno 
zanedbať. 

Najviac porúch tohto typu sa zazname­

nalo vo Vŕbovom (obr. 4). Spolupôsobe­

ním vody, otrasov a podzemných priesto­

rov vznikli na námestí Slobody na obcho­

de s texti lom i na ďalších objektoch až 
5 cm široké t rhl iny. Na ulici Februárové­

ho víťazstva je v neobývateľnom stave 
predajňa Trikoty s pukl inami širokými až 
10 cm. 

Na Nitrianskej sprašovej pahorka t ine 
spôsobilo poruchy objektov vzájomné spo­

lupôsobenie vody, otrasov a zlý technolo­

gický postup pri výstavbe. Ide predovšet­

kým o budovy v Kľačanoch, kde t rh l iny 
na objektoch dosahovali až 8 cm. Takéto 
poruchy sme sledovali aj v Nitre, aj na 
Štúrovej ulici v Mlynárciach. 

Vznikanie trhlín tohto druhu je priebež­

né a neprestáva ani po vykonaní sanač ­

ných prác. 

Teoretické a štatistické vyhodnotenie t e ­

rénnych pozorovaní 

Zdokumentovali sme charakter is t ické 
poruchy a deštrukcie rôznych typov sta­

vieb a nadobudnuté poznatky o výskyte, 
rozdelení a prejavoch deformácií spôso­

bených presadavosťou spraší v oblasti Nit­

rianskej a Trnavskej pahorka t iny môžeme 
zovšeobecniť. 

Zaregistrovali sme 480 porúch na skoro 
110 lokalitách, pritom sa mohlo stať, že 
sme niektoré málo výrazné poruchy n e ­

zaevidovali. 
Najviac porúch sa vyskytuje v cent rá l ­

nych oblastiach spomínaných pahorka t ín 
(50—55 " o), smerom na sever a j u h sa 
počet deformácií znižuje. 

Z diagramov na obr. 5 a 6 vidno, akou 
mierou sa na š t ruk túrnom kolapse spraší 
podieľa voda. Minimálnu, m a x i m á l n u 
a pr iemernú šírku t rhl ín sme vyniesli na 
obr. 7 a 8. 

Z oboch obrázkov vidno, že najväčšie 
deštrukcie spôsobuje havár ia vodovodné­

ho, resp. kanalizačného potrubia (d). Otra ­

sy spôsobujú na budovách až 6 cm široké 
t rhliny. Ostatné faktory zapríčiňujú t rh l i ­

ny menších rozmerov. 
Šírka t rhl ín na budovách je závislá 

na deformačných podmienkach. Má 0,5 až 
14 cm, ale zaznamenali sme aj úplné de­

štrukcie budov. Vyčlenili sme šesť s tupňov 
deštrukcií : 

1. vlásočnicové pukl iny (maximálne 
0,5 cm), stabilné, ďalej sa neakt ivizujú; 

2. t rh l iny 0,5—1,0 cm, stabilné, neak­

t ívne: 
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3. t rh l iny 1—3 cm, nestabilné, aktívne. 
Pot rebná oprava v blízkej dobe; 

4. t rh l iny 3—6 cm, nestabi lné, akt ívne. 
Budovy potrebujú rekonštrukciu alebo za­
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Influence of urban development and other engineering activities 
on the behaviour of loess 

Loess represents a problematic subsoil in 
all construction branches due to the extreme 
sensitivity of its structure. In the course of 
a field engineering geological mapping in the 
Podunajská nížina lowland (Trnavská and 
Nitrianska pahorkatina hilly countries), nu­
merous failed construction objects have been 
registered over loess subsoil. The following 
causes of failure have been stated: 

— differential load settlement due to the 
moistening of the subsoil, 

— different size and weight of areal foun­
dation structures, 

— additional load settlement during what 
fluctuating loadings originated in the subsoil, 
occurring generally in the case of additional 
constructions or when a new construction is 
being erected near the older one, 

— loess freezing what leads to changes of 
its mechanical properties. 

Detailed examination revealed also further 
factors contributing to construction failures or 
representing the decisive cause of damages. 
Most failures over loess subsoil are induced 
by unworkmanlike or ignorant human inter­
ference, e. g. foundation sinking, incompetent 
water drainage from eaves, leaky underground 
sewerage or water main. Less frequently the 
destructions are caused by non-expert drill­
ings, test pits and others. 

According to investigation results and ob­
servations in the area, main causes of diffe­
rential load settlement are due to the in­
fluence of water, shocks, underground ex­
cavations, storage ditches or by their com­
bination. 

Water could enter into the subsoil made by 
loess sequence by various manner (figs. 1 to 
3): 

— during the construction of a new road 
or the reconstruction of an existing one, 

— by rupture or failed installation of eaves, 
— by rainfall drainage from higher occurr­

ing slopes, 
— by the failure of water main or under­

ground sewerage, 
— due to the construction of an irrigation 

canal near the building site, 
— by sinking of foundation near the exist­

ing buildings. 
Building failures caused by the action of 

water are illustrated in figs. 1 to 4. 
Shocks also induce the collapse of loess 

namely due to the opening of a new road 
or owing to the increase of traffic on the 
existing one. 

Underground excavations deepened into the 
loess subsoil before two and more centuries 
in the area for fortification purposes represent 
frequent cause of building failures. These 
underground galleries accelerate the diffe­
rential load settlement of loess induced by 
other factors. 

Construction failures are also caused by 
storage ditches serving earlier for the local 
population as silos for cereals. These recently 
ceased to fulfill this purpose being abando­
ned or backfilled. Single sinkings are not 
cartographically registered and hence the new 
constructions are frequently erected over 
backfilled hollows or partly over the in situ 
loess subsoil what induces uneven and sub­
sequent load settlement and deformation of 
constructions. 

Combined failures are represented by da­
mages induced by several causes. Generally, 
one of factors is the primary one and the 
other, or others, are the secondary causes. In 
such situations the decisive primary cause 
may not unambiguously be stated but more 
a common influence of several factors is 
involved. The first cause induces the follow­
ing and the entire sequence contributes to the 
generation of deformational conditions (fig. 4). 

The most characteristic failures of buildings 
and destructions of various constructions 
have been documented and registered in the 
course of field investigations. Altogether 
480 actual failures on about 110 localities 
have been registered. Most of these failures 
occur in central areas of the involved hilly 
countries (40—50 % of cases) whereas the 
number of construction failures gradually 
diminishes both in northward and southward 
direction. 

Statistical parameters of obtained results 
are in figs. 7 and 8 where percentagss of 
single causes are indicated together with the 
size (lenght and width) of cracks induced by 
various factors. Both diagrams reveal the 
share of loess collapse induced by the action 
of water attaining 55 " 0 in the Nitrianska 



J. Sajgalik: Vplyv urbanizácie na chovanie spraši 551 

pahorkatina hilly country and 45 % share in 
the Trnavská pahorkatina hilly country. The 
maximal width of cracks induced by water 
infiltration (a-f) into the subsoil achieved 
14 cm. Minimum, maximum and average 
widths of cracks caused by various mode of 
water action are in figs. 9 and 10. 

Both figures point to maximal widths of 
cracks caused by the failure of water main 
or underground sewerage (d). 

Shocks induce considerable differential load 
settlement causing up to 6 cm wide cracks 
in buildings. Other factors generate but small 
cracks. 

Cracks "in buildings have various widths 
depending on the conditions of deformations 
fluctuating in size between 0.5 cm to 14 cm. 
Even total destructions of buildings have been 
registered. The orientation of cracks is in the 
majority of cases (70 '[„) vertical towards the 
foundation. Oblique tension cracks reveal 
maximal deviation from the vertical direction 
up to 15°—20°. Most damaged elements were 
the load-bearing structures and the outer 
bearing walls of buildings. Most frequently, 
destruction occurred on portals of entrance 
gates, window openings and on the edges of 
peripherial supporting walls. 

The majority of damages occurs on civil 
and residential constructions. Such buildings 
are founded over continuous footings without 
the securing of spatial stiffness. In single 
cases differential load settlement occured 
and led to damages in buildings founded over 
pile footings as well. 

The time behaviour of deformations is 
various. Regularly the cracks gradually en­
large from the first day of registration till 
to the seventieth (registered) day. Most intense 
deformations appear during the first five 
days. Shocks and combined causes induce 
steady threat of crack generation. Such case 
might have been evidenced in the course of 

the last measurements. After a four year 
break, new measurements have been effected 
on evidenced and registered buildings where 
enlarged cracks occur despite the recent 
maintenance. To the contrary, objects dama­
ged by temporary action of water appeared 
relatively stabilized due to the used maint­
enance. 

Statistical treatment of field data proves 
that the most frequent cause of different load 
settlement is due to the action of water 
participating on 50 " „ of cases. Permanent 
source of moistening are failures of water 
mains, underground cable lines, sewerage 
failures, long time opened excavation ditches 
or pits allowing the infiltration of atmospheric 
precipitation or of other water into the subsoil. 
Operation of various civil and technological 
electric installations in towns and industrial 
enterprises result in the generation of stray 
currents of high intensity concentrating in 
some sections of subsoil and creating condi­
tions for gradual corrosion of pipelines, as 
well as for the generation of cracks and 
failures. Great influence onto the soakening 
of subsoil has also the permanent water 
migration from the side of built up areas in 
relation with the disturbed moisture tempe­
rature regime within the areated zone. Tem­
perature differences in subsoils between cen­
tral and outer parts of buildings and their 
foundations attain 4—6 °C what induces mig­
ration and concentration of soil moisture in 
the areas of lower temperature. The intensity 
of such differences increases with the increase 
of built up area. All this means that sometime 
even objective purposes may led to the infil­
tration of water into the subsoil. Therefore 
protective measures against the water should 
not be overvalued because the effects after 
several years could not sufficiently be satis­
factory. This reality should be the base for 
effective failproof foundation procedures. 
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Inžinierskogeologická klasifikácia a charakteristika 
poloskalných hornín 

MIROSLAV HRASNA, ANNA HYÁNKOVÁ, VLADIMÍR LETKO 
Katedra inžinierskej geológie PF UK Mlynská dolina, 84215 Bratislava 

Doručené 18. 5. 1987 

llii/KiiiK-|>iioľľo.ioľii<iťťi<a>f K.'iaiTiKljiiKamiH u xapaxTepHCTHKa no.iycKajn,-
m.ix nopo.i 

npefljiaraeTca KJiaccHtpw<au,HOHHafl cHCTCMa nojiycKajibHbix nopo« oc-
HOBaHHaa Ha MX npô HOCTM B o«HooceBOM «aBJieHHH H CTaoHJibHOCTM OLie-
HMBaeMoň Ha ocHOBaHHM MHOMciiMocTH CMHrHCHHa Hjiti-jKe creneHH pac-
naaa nopofl npw iix oCorauieHUH BOfloii. npeflJio>KeHa iiHJKMHepHO-reojio-
rHMecKaa n reorexHHMecKaa xapaKTepwcTHKa OTTiejibHMx THnoB nopo« BM-
M êHCHiiLix B KJiaccHcpMKauwH M TaKwe xapaKTepMCTHKa noJiycKajibHbix 
nopofl BCTpenaiomHXca na TeppMTopim MCCP. 

Engineering geological classification and characteristics of semi-solid 
rocks 

Classification system of semi-solid rocks is proposed setting out from 
the uniaxial compression strength values and durability evaluated from 
the coefficient of softening or from the degree of decomposition during 
rock saturation by water. Engineering geological and geomechanical 
classification of the single outlined rock types is given together with 
characteristics of semi-solid rocks in Czechoslovakia. 

V inžinierskej geológii sa za poloskalné je hodnota pevnosti v jednoosovom t laku, 
považujú t ie pevné horniny, ktoré majú pričom za hraničnú sa v ostatnom období 
v dôsledku nízkeho stupňa litifikácie (se- obvykle považuje jej hodnota 50 MPa. 
dimentárne horniny) alebo v dôsledku po- Poloskalné horniny majú vzhľadom na 
rušenia š t ruk túrnych väzieb (zvetraním, znížené paramet re mechanických vlastnos-

tektonickým alebo hydro te rmálnym po- tí nepriaznivejšie geotechnické vlastnosti 
rušením a pod.) nižšie hodnoty charak te - ako skalné horniny, a to či už ako zákla-

ristík mechanických vlastností než skalné dové pôdy alebo ako materiály v zemných 
horniny a sú náchylné vplyvom nepriaz- konštrukciách. Zvlášť nepriaznivá je n a j -

nivých podmienok prostredia (najmä mä skutočnosť, že pomerne nízke hodnoty 
zmien vlhkosti, teploty a napätia) ich ďa- pevnosti i modulu pružnosti a deformá-

lej znižovať. Základným kri tér iom pre cie týchto hornín sa po otvorení výkopov 
rozlíšenie skalných a poloskalných hornín alebo po ich vyťažení a zabudovaní do 
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zemných konštrukcií vplyvom atmosfer ic­
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TAB. 2 
Klasifikácia stálosti poloskalných hornín 

Classification of semi-solid rock durability 
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v rozmedzí 5 až 25 MPa (skupina 2 a 3). 
Ostatné horninové typy formácie majú 
prechodné vlastnosti. 
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mického prejavu hlavných a stopových 
(najmä kovových) prvkov v pr iebehu pro­
gresívnej regionálnej metamorfózy. �����U�&�- 
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Vo fácii zelených bridlíc tvorí f luidnú 
fázu prevažne H?0. Podiel CO? sa zvyšu­
je. V niektorých prípadoch sa spozoroval 
zvýšený obsah C?H(;. H?, N?. CH', a h lavne 
CO, Cl. Br. I (Šuk, 1980: Haack et al., 
1984: Stout et al., 1986). V horninách, k to ­
ré vznikajú za vyššieho t laku (> 500 MPa), 
je podiel CO? vo fluidnej fáze ešte výraz­
nejší. 

V amfibolitovej fácii sa obsah CO? opro­
ti fácii zelených bridlíc ešte zvyšuje. Miz­
ne Cl. Br a I, bežné vo fluidnej fáze meta-
sedimentov nižších � � � 
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TAB. 3 
Distribučné koeficienty pre koexistujúce minerály v metamorfovaných horninách 

Distribution coefficients for coexisting minerals in metamorphosed rocks 

Chlorit 
Biotif~ 
Chlorit 
Granát 
Chlorit 
Magnetit 
Biotit 
Granát 

Muskovit 
Granát 
Muskovit 
Biotit 

Muskovit 
K živec 
Biotit 
K živec 
Biot i t 
Plag iok las 
Biotit 
Cord ie r i t 
Biotit 
Stauro l i t 
Biot i t 
Magne t i t I lmen i l 
K živec 
Plagioklas 
G r a n á t 
Cord ie r i t 
G r a n á t 
Magne t i t 

R b 

0.65 (18)' 
0.478* 
0.49 (1)' 
0.58 (3)k 

1.33 ( l )* 

3.0 (4)' 
1.9 ( 5 ) 1 " 

40 (4)i 

13 (4)' 
2.8 (4)'** 

46 
7,8 

180 
112 

210 

1 4 
2,5 
1,4í 
2,8^ 
1,3 
2,2 
4,(1 
0.5 

0,22 
0.33 

33 

Ba 

<21)c 
(6)" 
(7) P 
( l l ) s 

(3) P 

(12)" 
(18)' 

(5)" 
(3) P 
( 8 ) " 

(1)" 

(5)^' 
( 5 ) ' " 

(6)' 

P b 

1,7 (3)a 

3,9 (3)» 
29 ( l ) b 

1.7 (3)a 

6.1 (4)b 

1.7 (3)" 
3.5 (2)P 

0,02 (5)1** 

0.3 U) P 

> 14 (1)P 

2,8 (4)1«* 
2,4"**« 

3,51 

3,32 

3,52 

Cd 

( 5 ) ' " 

( l ) 1 " 

( 3 ) 1 " 

Zn 

3.8 (3)J 

2.11 
7,5 (3)a 

2.8 (1)6 

3,8 (3)" 
1,9 (3)" 

0,13 (l)ť 
0,22 '■'■• 

1.7 (1) : '* 

. 0,03 (1)P 

0,19 (7)« 

Cu 

3,2 (4)­

2.01 
2.0 (5>a 

1.8 (l)1 ' 
0,31 (2)" 

1,2 (3)a 

2,3 (4)b 

1,9 (18)c 

2,2 (3)h 

3.9 (6)P 
5.7 (4) r* 

3,34 (3)b 

3.41 >■'* 
3,46 (3) P 

i.l ( 1 ) ' " 
2.1 (2)>­

1 6 (2)c 

3.83 (2)a 

0.07 (7)e 

3.52 ( 2 ) " 

0,88 ( l ) a 

Sr 

0,83 (7)d 

7,9 (2)» 
20,9 (12)"l 
13.5S* 
9,0 (1)' 
2,5 (3)* 
2,0m* 
3,4 (8) ' 
0,024 (1)<1 
0.20 (1)' 
0.036 (4)' 

3,028 (6)­

1.0 4)= 

(cislo pri minerálnych pároch je priemerná hodnota, v zátvorkách je počet vzoriek, písmeno — jednotliví autori) 
• — vypočítaní z priemeru, ** — pre magmatické horniny, ••• — rovnaké pre magmatické a metamorfné horniny 
Podlá autorov: a — De Vore (1955a). b — De Vole (1953b), c — Turekian and Phinnev (1962), cl — Hunziker (1966) e — 
Schwaicz (1966), t _ Butler (1967), g — Bimäaite (19641. h — Wynne­Edwards (1962), i — Baadsgaard et al. (1967). k — 
Moorbath et al (1966). 1 — Dostal et al. (1979). m — Waskowiak and Rosier (1970), n— Stern (1960). o — Doc­ and Tilling 
(1967). p — Hietunen (1969). q — Graybeal (1973), s — Engel and Engel (1960). t — Waskowiak (1966) m Ilaack et al (1984) 

v rôzne metamorfovaných pelitoch má hod­

noty len 65 % (do štat ist ického súboru pre 
výpočet koeficienta variácie sa zahrnuli 
vzorky od najnižšie metamorfovaných až 
po najvyššie metamorfované metapel i ty 
medzi chloritovou a K živcovou izográdou). 
Teda zmeny v obsahu týchto hlavných prv ­

kov spôsobené redistribúciou počas progre­

sívnej metamorfózy sú zanedbaterné (obr.4). 
Predpokladá sa, že v pôvodných sedimen­

toch určitého typu bude vo vymedzenej 
oblasti a čase pomer stopových prvkov 
k hlavným subst i tuovaným prvkom pr i ­

bližne konštantný. 
3. Normalizácia obsahu stopového p r v ­

ku na hlavný prvok (ak vychádza z Gold­
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schmidtových pravidiel) má výhodu v tom. 
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Jeden z takýchto indexov reakcie v pe-
lit ických horninách je pomer H jO + K^O 
alebo H^OVNaoO, ktorý � � � � � � � 
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570 Mineralia slov.. 19, 2987 

zo 120 na 90 ppm. Cu z 55 na 20 ppm. 
Obsah S sa medzi chloritovou a K živco-
vou izográdou zvyšuje z 20 ppm na 
55 ppm. Obsah Ba a Sr je �����O�(�9 �4 � , � : � ( ��
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ný p rúd viac preniká difúziou ako kanál ­
mi. V sillimanitovej zóne metamorfózy po­
mer fluidum hornina rastie ešte viac 
v prospech difúzie. 

Spôsob väzby kovov vo fluidnej fáze je 
v súčasnosti jednou z najdiskutovanejších 
tém geochémie. Kovy sú prenášané v pod­

state ako komplex s chlórom, ktorý po­

chádza z morskej alebo z metamorfnej 
vody, chlór vzniká pri rozklade niekto­

rých chloridov (Behr — Horn, 1982: Fúge 
in Wedepohl, 1969, 1978). Koncentrácia ko­

vov vo fluide počas prenosu je rádové od 
1—100 ppm (Rona, 1986). Pl imer (1985) 
uvádza reakcie, ktoré vysvetľujú kapaci tu 
prenosu v hydrotermálnych slaných roz­

tokoch. Reakcie pevných fáz s iónmi 
v týchto roztokoch ukazujú spôsob väzby 
kovového katiónu na chlór pri rôznych P­T 
podmienkach a hodnotách pH. Napr. 
fluidá. ktoré al te ru jú chalkopyrit . pyrit, 
sfalerit pri teplote od 200—300 °C, prená­

šajú mobilizované Cu, Fe a Zn v komple­

xe s chlórom (Helgeson in Plimer, 1985). 
Pri prenose kovov vo fluide v nami štu­

dovanej oblasti metamorfózy má menší 
význam skupina OH alebo fluórový kom­

plex, a aj iné komplexy. Napr. k prenosu 
Sn dochádza pri alterácii kassiteri tu flui­

dom. Pri teplote nad 350 °C sa Sn viaže na 
skupinu OH, pri okolo 350 °C sa Sn viaže 
na chloridový a len čiastočne na fluóro­

vý komplex (Jackson — Helgeson, 1985). 
Fluidá generované metamorfózou pre­

nášajú kovové prvky a spájajú sa do väč­

ších systémov. Každý regionálne meta ­

morfovaný komplex obsahuje veľké množ­

stvo malých pukl ín (kremeňové žilky), 
ktoré sú vlastne kanálmi, cez ktoré uni ­

kalo fluidum (Walther — Orville, 1982). 
Málo veľkých žíl, ktoré tiež vznikli počas 
tohto procesu, ukazuje, že množstvo m a ­

lých kanálov sa za priaznivých tektonic­

kých podmienok môže spojiť a vytvoriť 
tak veľký hydro te rmálny systém s obsa­

hom kovových prvkov. Tento systém je 

jedným z predpokladov pre vznik epige­

netických hydrotermálnych ložísk rúd vo 
forme pravých žíl, ale aj s t ra t i formných 
ložísk. 

Metamorfný model a konvekčno­fluidný 
model generovania rudonosných roztokov 
sa v ostatnom čase dostáva stále viac do 
pozornosti geológov (Hutchinson et al., 
1980). V oblasti Spišsko­gemerského rudo­

horia sa niektoré jeho princípy už použili 
pri vysvetlení metalogenézy (Grecula, 
1982). 

Záver 

Z vyššie uvedených prác, ako aj z au to ­

rových výsledkov získaných v rámci pro­

jektu SGR — geofyzika vychádza, že pe­

litické sedimentárne horniny obsahujú 
pr imárne dosť kovov na to. aby sa ich mo­

bilizáciou vytvoril i ložiskové akumulácie . 
K tomu sú potrebné procesy, ktoré môžu 
kovy z hornín vylúhovať, prenášať a kon­

centrovať. Takúto schopnosť majú deje re ­

gionálnej metamorfózy vo fácii zelených 
bridlíc a v amfibolitovej fácii. Teplo, t lak 
a dehydra tačné reakcie uvoľňujú veľké 
množstvá H 2 0 a C 0 2 hlavne zo sedimen­

tárnych hornín. Vypočítali sme, že tieto 
reakcie uvoľnia z 1 km : i horniny až 
346 . 10° 1 vody (spolu s procesmi diagené­

zy). Takto uvoľnená a ohriata voda sa 
v procese regionálnej metamorfózy stáva 
geochemický ak t ívnym fluidom, ktoré 
z pelitov mobilizuje kovové prvky a pre ­

važne v chloridovom komplexe ich pre ­

náša (Sn, Cu, Zn). Vo vhodných rudolo­

kalizujúcich š t ruk túrach z geochemický 
akt ívneho fluidá vznikajú ložiská. 
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a populárne práce. Slovenská akadémia vied 
udelila A. Rebroví za toto dielo pamätnú me­
dailu Mateja Bela Za zásluhy o rozvoj histo­
rických vied. 

Desiatku svojich balneohistorických prác 
A. Rebro uzatvára úvodom a vysvetlivkami 
k prekladu M. Okála �����
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