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Abstract

We have defined two systems of principal shear zones at the internal side of the West Carpathian arc
on the basis of regional and detail geological. structural. geophysical maps and maps of ore deposits
respectively. The West Carpathian system (SW—NE) has a character of sinistral strike-slip fault. the
Dobsina. Transgemeric and Hodkovce shear zones belong to it. The East Carpathian system (SE—NW)
represents dextral strike-slip fault. the Koice-Margecany and Rejdova shear zones belong to it. The
width of shear zones ranges from 0.5 to 2 km. from place to place it reaches up to 10 km. The shear zone
1s formed of a central shear zone and marginal shear zones of the simple shear type with brittle-ductile
deformation and with accompanying stretching lineation and foliation. The distance between individual
shear zones i1s about 40 km. All older (Variscan) lithological and tectonic structures and ore veins were
transposed into the strike of shear zones that formed arc tectonic structure. The age of shear zones is
Lower Cretaceous to Middle Miocene. The youngest system of faults with the N—S strike has a

character of pure shear and it is the representative of extension tectonic.

Introduction

Gemericum is the tectonic unit on the southern
edge of the West Carpathians. It has distinct belt
structure. often with very narrow-(tens of metres)
lithological strips. which have the length up to several
kilometers. The course of lithological and tectonic
strips is slightly variable as to their strike. but
generally it forms an arc. which is arched to the
North. It was assumed (Andrusov. 1968: Mabhel.
1986: Rozloznik. 1983: Bajanik et al. 1984 and
others) that this arc is a tectonic phenomenon. which
originated in Alpine orogeny. or this arc suggests the
primary course of sedimentation basin. According to
data of remote sensing Gemericum is considered the
most distinct ring structure of the West Carpathians
(PospiSil et al.. 1985). In the last ten vears it was
shown. after we had covered complexly the whole
area of Gemericum by geophysical methods (8 ty-
pes of geophysical maps). new geological mapping
at the scale of 1:10000. geochemical. petrological
and mineralogical studies. that the origin of this arc.
or the tectonic image of Gemericum. was significantly
conditioned by regional shear zones (Grecula. 1973.
1982: Grecula and Kucharic. 1985, 1989). which are
the part of shear zones of the whole Carpathian arc.
Their age or their activity could be assumed from the
completion of Variscan events. mainly from the
Lower Cretaceous to the Neoalpine period. Different
opinions are mainly on this. if the arc of the West
Carpathians. and consequently the arc of Ge-

mericum. existed during sedimentation of Paleozoic.
but mainly Mesozoic. or if it is secondary. tectonic.
phenomenon.

Geological and tectonic pattern

Gemericum is built by the Early and Late Paleozoic
and Triassic rocks. The Paleogene and Neogene
sediments cover the marginal parts of Gemericum.
only its western part is tectonically connected with the
crystalline complex of Veporicum. The Early Paleo-
zoic originated in riftogenous basin with ophiolites
and it is Variscan metamorphosed under the con-
ditions of green schist facies and amphibolite facies
(younger systems are anchimetamorphosed). Strong
folding. granitization and local small intrusions of
granites and ore mineralization belong to the Varis-
can events. The nappe structure was formed in the
end of the Variscan events (Grecula. 1973. 1982;
Grecula and Varga. 1980: Grecula and Kucharic.
1985. 1989). The Alpine events are marked by strong
tectonic processing of the Variscan structures and by
the origin of charriages. mainly in the Mesozoic
complexes at the northern edge of Gemericum. The
other authors (Biely et al. 1968: Fusan. 1967;
Snopko. 1967: Snopko and Ivanicka. 1980: Bajanik et
al.. 1984: Rozloznik. 1977: Mahel. 1974. 1975. 1986
and others) have regarded the Alpine processes as the
main ones for the development of the tectonic
structure of Gemericum. they have attributed the
Variscan events second-rate meaning. These authors
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Fig. 1. Map of shear zones of Gemericum. Compiled on the basis: 2 — geological maps by Bartalsky, Cechovsky. Fabiin, Gazdacko, Grecula, Hodermarsky, Istviin, Kobulsky.

Malachovsky. Nivesidk, Németh, Peterec and Vrbatovie; b — tectonic maps by Grecula and Kucharski. 1981: Grecula and Kuchari¢, 1985, 1989 ¢ — geological map of the
Spissko-gemerské rudohorie Mts. (Snopko. 1973). RSZ — the Rejdovi shear zone, DSZ — the Dobsind shear zone. KMSZ — the KoSice-Margecany shear zone, TGSZ — the
Iransgemeric shear zone, HSZ — the Hodkovee shear zone. | — course of lithological units, 2 — Variscan nappes. 3 — Alpine rejuvenated Variscan (?) shear zones, 4 — principal
shear zones (Alpine). 5 — shear zones of lower order. 6 — faults with a character of pure shear (the youngest ones). 7 — detail of this area is in Fig. 2.
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have interpreted Gemericum as a subautochtonous
unit with the character of a large megaanticline or as
folded to overturned anticline (Andrusov. 1968: Ma-
hel. 1984. 1986 and others). Great meaning was
attributed to the fault tectonic in the last time with
connections to the Neoid block structure. the connec-
tion with shear zones of the character of horizontal
shift has a lesser extent (Roth. 1969: Grecula. 1973,
1982 Pospisil et al.. 1985. 1989: Sefara et al.. 1987).
Our article is devoted to the last problem.

Principal shear zones: the West Carpathian (SW-NE)
and East Carpathian (SE-NW) strike-slip fault system
respectively

General characteristics

Principal shear zones of Gemericum (Fig.1) repre-
sent the system of parallel faults with character of
simple shear. clear discontinuity on individual faults.
distinct shift along both sides of faults and with
prevailing brittle-ductile deformation. Principal shear
zones of Gemericum are only a segment of shear
zones of the Carpathian system. which have character
of strike-slip faults. that is with sinistral movement on
shear zones with the SW-NE strike and with dextral
movement on shear zones with the SE-NW strike.
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Shear zones have been determined on the basis of
detail and regional geological (Fig. 2). geophysical
and ore-deposit maps (Fig. 3). as well as on the basis
of structural analysis. The width of principal shear
sones ranges from 3 to 10 km with gradual constric-
ton to 0.3 km.

Principal shear zones. as a system of faults. consist
of several shear zones of lower order. Central shear
zone (Fig. 6) is dominant element and it is a part of
shear zone with the Carpathian significance. Its width
ranges from 0.5 to 2 km. The central shear zone is
accompanied by paralle]l marginal shear zones In
certain area. which are. however. less distinct in
comparison with this central zone as to the intensity
of deformation and other manifestations. but they set
off the course and width of the principal shear zone.

The principal shear zone manifests by very inten-
sive mylonitization with wide strips of ultramylonites
reaching biotite isograde. Shift. bending and reduc-
tion of lithological stripes are very distinct in shear
zones. Shear zones not only disrupt the course of
lithological and tectonic (overthrust. nappes) units
and the course of vein and strata-bound ore deposits.
but they transpose them into the strike of a shear
zone (Figs. 1. 2. 3). Such bendings of the above units
into two directionally different systems (NE and NW)
caused the arc shape of Gemericum or they conditio-
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Fig. 2. Geological map (simplified) of a section of the Stard Voda shear zone. Detail from Fig. 1 (Bartalsky and Navesnak. 1989). 1 — black
metapelites, 2 — green metapelites. 3 — green eye metapelites, 4 — variegated volcanic complex. 5 — rhyolites. 6 — ore veins. 7

— principal shear zones. 8 — shear zones of second order.

Ny



i g

2 g™ ==L

Fig. 3. Map of ore veins and shear zones of Gemericum (ore veins according to Abonyi. 1973). 1 — ore veins, 2 — shear zones (for detail see explanation Fig. 1).
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ned the origin of smaller arcs in the internal part of
Gemericum.

Not only lithological units are transposed into
the strike of principal shear zones. but this is
manifested very nicely in the course of foliation in
the Paleozoic rock complexes both on regional
map (Fig. 4) and at mesoscopic scale. The preva-
iling part of foliation of Gemericum (Si. Sz) is
connected with the Variscan structures and domi-
nates all over the places. where the Variscan
structures were preserved. The Variscan foliation
is gradually deformed by shear zones and it is
drawn into their strike. Older foliation is covered
by vounger one inside shear zones. this foliation is
developing together with a shear zone. Central
parts of shear zones are noted for only one
fohation. which is very intensively developed in
mylonites and ultramylonites and it is parallel with
a shear zone. It follows that shear zones not only
deform older foliation. but new foliation penetra-
ted rocks along the shear zones with the increasing
intesity towards the centre of these zones. That is
why the shear zones manifest distinctly on regional
map of the course of foliation (Fig. 4). The course
of foliation (according to the map by Snopko et
al.. 1973) coincides in the best way with the course
of principal shear zones in the places where only
Paleozoic without Mesozoic envelope is present at
the surface.

Stretching lineation corresponds by its strike to
the course of principal shear zones and it is
genetically connected with them. This type of
lineation is coincident. as to its strike. with these
zones on the boundary of Gemeric and Veporic
tectonic units (cf. Plasienka. 1984: Bartalsky.
1987). which also points out that movements on
shear zones manifested after the formation of large
tectonic units of the Carpathians or that these
Carpathian units originated just as the result of the
formation of shear zones and tectonic activity on
them. Older lineation are also present in lesser
extent. namely outside the shear zones. They have
the E—W and NE—SW strike and are connected
with movements and deformations taking place
during the Variscan events. Structural measurements
lead us to the consideration on the transpression
model of the origin of Variscan. but mainly Alpine
nappe structure of Gemericum (Fig. 5). There is only
litle data. which would denied explicitly the previous
model of the Variscan collision of plates (Grecula.
1973. 1982: Grecula and Roth. 1979).

The strike of shear zones of Gemericum is not
very constant and from place to place it deviates at
10—15° from the strike of shear zones of the
Carpathian system. Because shear zones of Ge-

mericum are only a part of the above zones. such
variation of the strike 1s assumed. This is due to by
the fact that marginal shear system takes on the
main function in the framework of shear zone
from place to place. what slightly deviates general
course of complex shear zone. That is why the
strikes of principal shear zones of Gemericum
have the dispersion from 45° to 60° with preva-
iling strike 50-55° and the East Carpathian strike
220—235°. The distance betwen principal shear
zones of Gemericum is 35—40 km. The course of
principal shear zones is relatively linear and mor-
phologically very distinct.

Principal shear zones in principle confine Ge-
mericum at all sides as a tectonic unit. Accompan-
ying shear zones of lower order are observable
locally among principal shear zones. They are
relatively equidistantionally distributed and iden-
tical with principal shear zones as to their strike.
Their course could be discontinually followed only
in regional maps. They manifest very distinctly in
detail maps (Fig.2). namely by structural ele-
ments. Accompanying shear zones differ from
principal shear zones so much that there are not so
significant deformations of rock strips and veins
on them. Accompanying shear zones form rhom-
boidal network of blocks. Accompanying shear
zones of lower order were formed between zones
with main movement activity and they represent
tectonic effect of residual stress. which was not
compensated on principal shear zones. That is why
the tectonic effect is different in various areas and
it depended on the intensity of residual stress in
corresponding region.

Principal as well as accompanying shear zones
of lower order up to mesoscopic Or microscopic
scale penetrated the whole area of Gemericum
(Fig. 1) and they are the dominant structural
phenomenon. which caused basic distribution of
old tectonic and lithological units as in strata-
bound and vein ore deposits (Fig. 3).

Characteristics of principal shear zones

The KoSice—Margecany (East Gemeric) and Rej-
dova (West Gemeric) zones of the East Carpathian
system belong to the principal shear zones of Ge-
mericum. The Dobsina (North Gemeric). Transge-
meric and Hodkovce (South Gemeric) zones belong
to the West Carpathian system. We do not know well
the South Gemeric shear zone (the Hodkovce-Kosice
section belongs to it). because it is covered by
younger systems. From the Carpathian point of view
the Hodkovce shear zone is more significant than the
Transgemeric. The Transgemeric shear zone in the
internal part of Gemericum is. however. the most
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Fig. 4. Map of foliation of shear zones of Gemericum (map of foliation according to Snopko and Reichwalder, 1973). 1

see Fig. 1)
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evident zone. while the KoSice-Margecany shear zone
has the same significance from the marginal shear
zones. All the mentioned shear zones have the above
general characteristics.

The KoSice—Margecany shear zone is the most
intensive one. it is the first and the most evident zone
on the internal (southwestern) edge of the East
Carpathian. ie. northwestern strike of shear zones.
On the KoSice—Margecany shear zone all the West
Carpathian units are transposed into the East Car-
pathian strike. which is distinctly observable in the
eastern part of Gemericum. This zone with dextral
movement represents the largest reduction of the
space (e.g. narrow and long remnants of synclines of
the Permian and Triassic rocks) and consequently the
largest distribution of older geological phenomena.
which caused their strong destruction. Rocks are
mylonitized and ore veins lost their economic signif-
icance (vein structure is indicated only by sparsed ore
lenses). The stretching lineation corresponds to the
strike of shear zone. although older lineations with
several strikes have been also observed. Schistosity
completely coincides with the course of shear zones.
but the course of nappe planes is oblique to shear
zones (Fig. 1). We managed to define directly Varis-
can and Alpine deformation in the KoSice—Margec-
any principal shear zone (Jacko. 1979). This shear
zone is marked out by en echelon arrangement of
geological phenomena (Roth. 1969: Grecula. 1968).

The Rejdova shear zone is less distinct than the
Kosice—Margecany zone. The tectonic reduction of
space and consequently the intensity of distribution

of lithological and tectonic structures has much less
extent. That is why the Late Paleozoic and Triassic
rocks were preserved on large areas and they are less
reduced. The destruction of ore bodies is lesser, but
the course of schistosity planes and bedding planes
draws near to the course of shear zone (Fig. 4).

The genesis of arc structure of Gemericum

As we have mentioned. it is characteristic for the
West Carpathians. as well as for Gemericum. that
they have the shape of an arc. It seams. from
structural analysis that this arc is the result of -the
origin of principal shear zones of two systems and the
long-term tectonic activity on them. We have noted
that segments of principal shear zones (defined by
crossing of both shear zones).both of the West
Carpathian (SW—NE) and the East Carpathian
(SE—NW) system. are much wider at the southern
end than at the northern one (Fig. 6) and that the
intensity of deformation is more significant and
spatially more extensive than in the southern parts.
Varied assemblage of deformations along both sy-
stems of shear zones forms. in general view. the arc
course (however, this is very variable type of defor-
mations in detail. with the presence of lineation and
foliation of variable strikes in dependence on the
distance from a shear zone). which is confined by
principal shear zones and it is confined on one large
block.

It is possible to distinguished the large (northern)
and the small (southern) arc respectively in the

Fig. 5. Model of dextral transpression with interpretation of the origin of Variscan nappes of Gemericum. Nappes: Me — the Medzev
nappe. J — the Jedlovec nappe. H — the Humel nappe. P — the Prakovce nappe. M — the Mnisek nappe. K — the KojSov nappe.
R — the Rakovec nappe: 1 — lineation.
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Fig. 6. Distribution and relation of principal. marginal and
accompanying (secondary) shear zones. 1 — principal shear zone.
2 — marginal shear zone in vicinity of principal shear zone. 3
— secondary (accompanying) shear zones of lower order. TGSZ
— the Transgemeric shear zone. KMSZ — the Kogice—Margecany
shear zone.

Fig. 7. Genetic model of the origin of arc structure between two
systems of shear zones on the example of Gemericum. BA — large
(northern) arc. SA — small (southern) arc: 1 — principal shear
zones. 2 — course of tectonic. lithological and ore structures older
than shear zones.

framework of one block (Fig. 7.). These arcs were
formed only there. where movements on shear
zones were directed inwards. i.e. in the corner of a
block with obtuse angle. On the contrary. the arc
was not formed in the corner with sharp angle.
where the movement on the shear zones was
outwards (Fig. 7). only chaotic distribution of dif-
ferent types of deformations with variable strikes of
lineations and foliations usually took place here.
The northern (large) block is the most completely
one. it also dominates in the geological structure of
the area.

There are two large blocks in Gemericum (Plan-
¢ar et al.. 1977 already divided Gemericum into two
large blocks on the basis of geophysical data).
defined by five principal shear zones. The above
mentioned large and small arcs are present in both
blocks. Hence. there are two arcs in Gemericum.
which form together the complex Gemeric arc as

secondary tectonic phenomenon formed by two
systems of shear zones.

It is characteristic for the Transgemeric and
Kosice—Margecany shear zones that their southern
parts are much wider (Figs. 1. 6) than the northern
ones. or that to the north marginal shear zones fade
out and only the central shear zone dominates. At
the same time the transposition of lithological.
tectonic and ore structures into the shear zone
diminishes and gradually fades out together with
gradual weakness of the intensity of structural
processing of marginal shear zones towards the
north. The cause of this can be explained e.g. by
different level of the erosion of so called palm
structure on simple shear (Woodcock and Fischer.
1986). This would mean that the largest erosion. cut
in the framework of the above zones. exists in the
Margecany area. where both shear zones cross.
which could be partly accepted. However. similar
manifestation can be followed at mesoscopic scale.
so that the model could be used for the explanation.
according which the number of accompanving shear
zones rises with increasing pressure intensity (press-
ure field) and the intensity of movement on them
increases. too (Bartlett et al.. 1981).

As we have mentioned above. shear zones are
wider in the southern parts. As you can see in Fig. 7.
this is probably caused by the fact that the branches
of both large and small arc were cumulated along
the sides of the central shear zone in the above parts
of zones. So called marginal shear zones are. in fact.
branches of the above mentioned arcs with the
principal shear zone in their centre which caused
the evident larger width of the shear zone.

Older tectonic. lithological and ore structures.
which have approximately E—W strike. were
preserved in the framework of one block only
between the large and small arc. The largest ore
deposits were preserved in this part of block. hence.
this part is the most prospective for preservation of
ore deposits. Shear zones or margins of blocks are
prospective for Au ores. talc. partly for Sb ores.

Rejuvenised older structures with E—W strike

The east-west course of rock strips. ore veins.
overthrusts and nappes was preserved only in inter-
nal block. confined by principal shear zones. This
strike of structures could be very probably original.
forming during Variscan folding. when prograde
metamorphosis  took place and when ore veins
and Variscan nappe structure originated.

Significant discontinuity zones have also the
east-west strike. e.g. the Rudnany and RoZznava
zone respectively (Fig. 1). on which horizontal
shifts. reverse faults and normal faults are evident.



P. Grecula et al.: Shear zones and arc structure of Gemericum 105

There is only little data as yet on closer specification
of fault zones with the E—W strike. It is probable

that there are old collision sutures or root zones of

the Variscan nappes. which were rejuvenated and
they take the function of complementary shear
zones during the origin of shear zones with NE and
NW strike. Normal faults and reverse faults in the
E—W zones could correspond with tectonic activity
in the Neogene period. East-west zones would have
a character of complex shear zones with long period
of their activity. from the Variscan period to Neoid
processes. They would belong to the east-west
system of tectonic zones. which remnants exist on
the whole area of the West Carpathians.

Extension fault systems of pure shear type with the
N—S strike

The yonngest fault svstems. namely with the N—S§
strikes. can be indicated very well on geological map
sheets at detail scale (1:10000 and more detail).
Block structure with blocks of hundreds to tens of
metres was very detaily defined by their identifi-
cation. Faults with mainly vertical and oblique mov-
ement dominate in this block structure. The character
of brittle pure shear prevails. That is why thrust and
downslip of blocks is set off in this block system.
which is typical for extension tectonics or for tectonic
systems originated in final stage of formation of shear
zones or during the period of release of previous
tectonic stress. The intensity of downslip faults and
thrust faults (overthrusts) is often very significant and
it reaches hundreds of metres on regional faults.
Their dip is approximately vertical. but connected
faults of lower order have different angles of dip.

It is typical. for this young fault system with the
character of pure shear. that faults ramify upwards in
form of tectonic tree (Grecula. 1986) and that the
prevailing part of drainage (mainly of mountain
brooks) follows this young fault system. Bending of
beds and mylonitization on the sides of faults.
characteristic for strike-slip faults are not observable
on geological maps. only cataclasis of rocks.

North-south faults of Gemericum belong to that
system of faults. which is present in the whole West
Carpathians (e. g. the Hornad system).

Very significant role of extension tectonics can be
considered in lenght-profile (E—W) through Ge-
mericum. It follows. according to results of geophysi-
cal measurements (Grecula and Kuchari¢. 1989) and
geological data that both western and eastern edge of
Gemericum are uplifted and the whole area step-like
sinks towards the centre of the region (Grecula.
1982). Planes of sunken blocks (décollement faults)
dip also towards the centre of the region. what
created trough system of cauldron form. which can be
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Fig. 8. Extensive model of tectonic development of Gemericum
and adjacent areas in Neogene in the longitudinal section of E-W
direction.

explained by the extension-tectonic model (Fig. 8).
which could be applicated to the origin of the
adjacent East Slovakian Basin.

The age of shear zones

Rock complexes of Paleozoic and Mesozoic are
deformed by tectonic activity in all principal shear
zones of Gemericum. Shear zones disturb the Pale-
ogene complexes in the norhern part of Gemericum.
too. It follows. from the above. that the age of shear
zones is after-Paleogene. It is evident that shear zones
continue to the complexes of Neogene basins. how-
ever. there exist facts that towards younger complexes
the activity of some faults diminishes as much as
fades out (Cvercko and Rudinec. 1969). It is probable
that during Neogene the activity of shear zones
diminishes as much as fade out.

However. the beginning of formation of shear
zones is unclear. It is evident. comparing the intensity
of deformation in individual stratigraphic units that
the Paleozoic and Mesozoic complexes are most
intensively deformed in shear zones. Much lesser
intensity of disturbation is in the Paleogene com-
plexes and it is negligible in the Neogene sediments.
At the same time. primary discordant relation bet-
ween Mesozoic and underlaying. Variscan folded and
metamorphosed complexes was preserved in shear
zones in several places (e.g. KoSické Hamre. Jaklovee
and others). This is observable not only in Ge-
mericum. The age of Gemeric granites according to
Rb/Sr method ranges from 220 to 290 + 40 m.v.
(Kovdch et al.. 1981. 1986). Data from separated
biotites from granite has given the age 100 m.y.. but
in two cases around 140 m.y (Kovich et al.. 1986:
K/Ar method gave similar data earlier — Kantor.
1957). Because all Gemeric granites lay in shear zones
and the opening of biotite system (at the temperature
around 270 °C. which is commonly assumed in shear
zones) falls in the Lower-Middle Cretaceous period. it
is necessary to assume that in this period. i.e. during
the main phases of Alpine orogeny of the West
Carpathians. the activity on shear zones was signifi-
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cant. and it finished. according to data from Neogene
basins. in the period of Styrian phase in Neogene.

Conclusion

We can assume. from the above analysis of
lithological. tectonic. metallogenic and geological
data the following:

— Shear zones with character of strike-slip faults
played the main role in Gemericum during the
Alpine events. They represent not only zones with
pure shear. but spatial shortening with the origin of
local charriages. mainly in the Permian-Mesozoic
complexes as well. Shear zones and connected
deformations are very probably the result of the
global transpression in the West Carpathians during
the Paleoalpine events.

— The West Carpathians (sinistral shift) and the
East Carpathian (dextral shift) system of shear
zones is the most distinct. It is accompanied by
deformations of simple shear with stretching line-
ation and foliation.

The north-south faults with the character of pure
shear were formed after finishing or in the end of
the activity on shear zones with horizontal shifts.
The north-south zones are the representative of the
extension tectonics with down-slip and thrust of
blocks. The origin of the Cenozoic depressions and
basins is connected with this extension tectonics.
The Hornad fault system. which separates Ge-
mericum and Veporicum from the East Slovakian
Basin. could belong to this system of faults.

— The Variscan structures (nappes. overthrusts. ore
veins and others) were preserved only between
shear zones. They have mainly the E—W strike.
They were worked out with different intensity by
the Alpine shear zones. because they were present in
the zone with the largest shortening during the
activity on shear zones. The best preserved Variscan
structurees are the most prospective for ore deposits.
Ore deposits in shear zones are very strongly destruc-
ted. Only some types of raw materials are genetically
connected with shear zones (talc. partly Au and Sb).
— Deformations of rock complexes and older tect-
onic and ore structural elements. which were for-
med on the above two strikes of strike-slip faults.
makes the arc arrangement of the above zones. The
arc of Gemericum is a part of the West Carpathian
arc with the same genesis.

— Shear zones with strike-slip faults could have
long-term and polystage development according to
geological and geochronological data.

The beginning of the development of shear zones
is not documented. The most intensive movements
took place. according to indirect radiometric data.
from the Upper Jurassic to the Upper Cretaceous.

They finished in the period of the Middle Miocene.
The boundary between Gemericum and Ve-
poricum is formed by shear zone (the Rejdova and
Kosice—Margecany shear zone respectively). which
are marked by deformations of the Variscan struc-
tures and by charriages genetically connected with
the activity on shear zones.
— The eastern edge of Gemericum including Ve-
poricum of the Cierna hora Mts. is the easternmost
part of the West Carpathians. where deformations
of the East Carpathian system of shear zones
dominate. which continue in the basement of the
East Slovakian Basin. the Zemplinske vrchy Mis.
into the East Carpathians.

The present paper was developed in the frame of IGCP Project
No. 276.

References

Andrusov. D. 1968: Grundriss der Tektonik der Nordlichen
Karpaten. Bratislava. SAV, 188 p.

Bajanik. S. et al. 1984: Geologickd mapa Slovenského rudohoria
— vychod (mapa a Vysvetlivky). Bratislava. GUDS.

Bartalsky. B. 1987: Sprava z geologického mapovania v oblasti
Dobsinej. Manuskript — archiv GP Spisskd Novd Ves.

Bartlett. W. L.. Friedman. M. and Logan. J. M. 1981: Experi-
mental folding and faulting of rocks under confining pressure.
Part IX — Wrench faults in limestone layers. Techionophysics.
79, 255—277.

Biely. A.. Bystricky. J. and Fusan. P. 1968: Zur problematik der
_Subtatrischen Decken*“in den Westkarpaten. Geol. Zbor.
Geol. carpath.. 19. 295—296.

Cvercko. J. and Rudinec. R. 1989: Klasifikdcia zlomov vo
vychodoslovenskom neogéne. Geol. Prdce. Spr.. 55. 111—116.

Fusan. O. 1967: Spisko-gemerské paleozoikum. In: Mahel. M. et
al.: Regionilni geologie CSSR II. Zdpadni Karpaty 1. Acade-
mia. Praha, 373—410.

Grecula. P. 1973: The homeland of the Gemeric unit and its
metallogeny. Mineralia slov.. 5. 221—245.

Grecula. P. 1982: Gemericum — segment of the Paleotethyan
riftogenous basin. Mineralia slov. — Monogr. Bratislava. Alfa.
263 p.

Grecula. P. 1985: Vertikdlne vetvenie zlomov. Mineralia slov.. 17.
289—306.

Grecula. P. and Roth. Z. 1978: Kinematic model of the West
Carpathians in the complete section. Zbor. geol. Veéd. 32.
49—73.

Grecula. P. and Varga. 1. 1979: Variscan and Pre-Variscan events
in the Western Carpathians represented along a geotraverse.
Mineralia slov., 11. 289—297.

Grecula. P. and Kucharski. R. 1981: Komplexnd
geologicko-geofyzikdlna interpreticia vychodnej ¢asti SGR.
Manuscript — GP Spisskd Novd Ves.

Grecula. P. and Kuchari¢. L. 1985 a 1989: SGR-geofyzika.
ciastkova zaverecna sprava. Manuscript — GP Sp. Novd Ves.

Jacko. S. 1979: Geologicky profil pismom Ciernej hory a jeho
stvku s gemerikom. In: Tektonické profily Zapadnych Karpat.
Bratislava, GUDS. 185—192.

Kantor. J. 1957: A%/K* Methode zu absoluten Alterbestimmun-
gen und das Alter des gemeriden Granites von Betliar. Geol.
Prace. Zpr.. 11, 188—200.

Kovich. A.. Svingor. E.. and Grecula. P. 1986: Rb-Sr isotopic
ages of granitoide rocks from the Spissko-gemerské rudohorie
Mts.. Western Carpathians. Eastern Slovakia. Mineralia slov..
18. 1—14.



P. Grecula et al.: Shear zones and arc structure of Gemericum 107

Mahel, M. 1974: Tectonics of the Carpathians Balkan regions.
Bratislava, GUDS. 453 p.

Mahel. M. 1975: Postavenie gemerika. Mineralia slov., 7, 33—52.

Mahel, M. 1984: Novi koncepcia vyvoja a stavby Zapadnych
Karpdt. Mineralia slov., 16, 505— 540.

Mahel. M. 1986: Geologicka stavba ceskoslovenskych Karpat. 1.
Bratislava, Veda, 503 p.

Nivesidk. D. and Bartalsky. B. 1989: Spriva z geologického
mapovania z oblasti Slovinky — Svedlar. Manuscript — archiv
GP Spisska Nova Ves.

Plasienka. D. 1984: Geologickd stavba struZenickej jednotky
a prikrovu Markusky: alpinsky Struktirny vyvoj vychodného
okraja veporika. Manuscript — archiv GUDS Bratislava.

PospiSil, L.. Nemcok. J.. Graniczny. M. and Doktor, S. 1985:
Ptispévek metod ddlkového pruzkumu k identifikaci zlomu
s horizontdlnim posunem v oblasti Zapadnich Karpat.Minera-
lia slov., 18. 385—402.

Pospisil. L.. Bezdk, V.. Nem¢ok. J.. Feranec.J.. Vass. D. and

Obernauer. D. 1989: The Murdn tectonic system as example of

horizontal displacement in the West Carpathians. Mineralia
slov., 21, 305—322.

Plancir. J.. Filo. M., Sefara. J.. Snopko. L. and Klinec. A. 1977:
Geofyzikilna a geologicka interpretdcia tiazovych a magnetic-
kych anomilii v Slovenskom rudohori. Zdpad. Karpaty, Sér.
Geol., 7—144.

Rozloznik. L. 1963: The relation between faults and foliation in

the shear zone of the Dobsina vicinity. Geol. Prdce. Zpr.. 28,
103—113.

Rozloznik. L. 1969: K problematike Stidia zlomov. Geol. Prdce.
Spr.. 47, 35—44.

Rozloznik. L. 1977: Problems of Alpine metamorphism in
relation to siderite ore formation in the Spissko-gemerské
rudohorie Mts. Mineralia slov., 10. 311—320.

Rozloznik, L. and Slavkovsky. J. 1979: Geologickd stavba styku
gemerika s pasmom Ciernej hory. In: Tekionické profily
Zipadnych Karpdt. Bratislava. GUDS. 193—198.

Roth. Z. 1969: Notes on the basic division of the Inner
Carpathians and on the tectonic termination of large nappe
system. Vésinik UUG. 44, 195—199.

Snopko. L. 1967: Vyznam drobnotektonickych prvkov pre riese-
nie geologickych otdzok paleozoika gemerid. Zbor. geol. Vied.
Zdpad. Karpaty, 8. 7—50).

Snopko. L.. Reichwalder. P. and Abonyi. A. 1973 : Tektonicko-lo-
ziskovd mapa Spissko-gemerského rudohoria. /n: Geologicko-
loZiskovd Stidia SGR. Manuscript — archiv GP Spisskd Novd
Ves.

Sefara. J. et al. 1987: Struktirno-tektonickd mapa vnitornych
Zipadnych Karpdt pre ucely prognézovania lozisk — geofyzi-
kdlna interpreticia. Manuscript — archiv. GP Spisskd Novi
Ves.

Woodcock, N. H. and Fischer. M. 1986: Strike-slip duplexes.
Siruct. Geol., 8 (7), 725—735.

Strizné zony a oblikovita Struktira gemerika

Gemericum md vyrazni pasmovu stavbu. ¢asto s velmi
tizkymi (desiatky m) litologickymi pruhmi. ktorych dizka je
az niekolko km. Priebeh litologickych a tektonickych
pruhov smerovo mierne variruje. ale generdlne vytvdra
obluk vyklenuty na sever. Predpokladd sa (Andrusov. 1968:
Mabhel. 1986: Rozloznik. 1983: Bajanik et al., 1984 a i) . 7e
oblik je bud tektonicky fenomén. ktory vznikol v alpin-
skom orogéne. alebo Ze oblik naznacuje primdrny priebeh
sedimentacného priestoru. Podla udajov z dialkového prie-
skumu Zeme sa uvazuje. 7ze gemerikum predstavuje najvy-
raznejSiu kruhovi Struktiru Zipadnych Karpét (Pospisil et
al.. 1985). V ostatnych desiatich rokoch. ked sme celé
uzemie gemerika komplexne spracovali geofyzikdlnymi
metddami (8 druhov geofyzikdlnych mép), novym geolo-
gickym mapovanim v mierke 1:10 000, geochemickymi.
petrologickymi a loziskovo-mineralogickymi pracami. sa
ukdzalo. 7e vznik oblika. resp. tektonicky obraz gemerika
(Grecula. 1973, 1982: Grecula a Kuchari¢. 1985. 1989)
vyznamne podmienili regiondlne strizné zony. ktoré su
stucastou striznych zon celého karpatského oblika. Ich
aktivitu mozno predpokladal uz od ukonéenia variskych
udalosti. najmi viak od spodnej kriedy az do neoalpinske-
ho obdobia. Rozdielnost v ndzoroch je hlavne v tom. ¢i
oblik Zipadnych Karpit. a teda aj oblik gemerika.
existoval uz pocas sedimentdcie paleozoika. ale hlavne od
mezozoika. alebo ¢i je sekunddrnym tektonickym javom.

Hlavné strizné zony: zipadokarpatsky (JZ—SV) a vichodo-
karpatsky (JV—SZ) systém horizontilnych posunoy

Vseobecnd charakteristika

Hlavné strizné zony gemerika (obr. 1) predstavuji ststa-
vu paralelnych zlomov charakteru jednoduchého strihu

s jasnou diskontinuitou na jednotlivych zlomoch . s vyraz-
nym posunom po stranich zlomov a s prevlddajicou
krehko-duktilnou deformdciou. Hlavné strizné zony geme-
rika s iba segmentom striznych z6n v rdmci karpatskej
sustavy. ktoré maji charakter horizontdlnych posunov. a to
s lavostrannym pohybom na striznych zonach jz.—sv.
smeru a s pravostrannym pohybom na striznych zonach
smeru JV—SZ.

Strizné zény s stanovené na ziklade podrobnych
a regiondlnych geologickych (obr. 2). geofyzikdlnych
a loziskovych mdp (obr. 3). ako aj Struktirnou analyzou
(ktord je zatial iba v zaciatkoch). Overené si aj na
pocetnych miestach v baniach a vo vrtoch. Sirka hlavnych
striznych zon dosahuje 3 az 10 km s postupnym zuzovanim
az na 0.3 km.

Hlavné strizné zony ako sustava zlomov sa skladaju
z viacerych striznych zon niZsieho rddu. Centrdlna strizna
zona (obr. 6) je dominujuicim prvkom a je sucasfou striznej
zony celokarpatského vyznamu. Jej Sirka je 0.5—2 km.
Centrdlnu striznt zonu sprevdadzaji v uré¢itom izemi stibez-
né okrajové strizné zony. ktoré vsak intenzitou deformdcie
a ostatnymi prejavmi st oproti centrilnej zéne menej
vyrazné. ale vyznamne zvyraziuju priebeh a Sirku celej
hlavnej striznej zony.

Hlavna striznd zona sa prejavuje velmi intenzivnou
mylonitiziciou so Sirokymi pruhmi ultramylonitov s asocid-
ciou minerdlov az biotitovej izogrady.

V striznych zonach je velmi vyrazna redukcia litologic-
kych pruhov. Strizné zony narusaju nielen priebeh litolo-
gickych a tektonickych (presmyky. prikrovy) jednotiek.
Zilnych a stratiformnych rudnych lozisk. ale ich aj transpo-
nuji do smeru striznej zony (obr. 1. 2, 3). Takéto ohyby
spomenutych jednotiek do dvoch smerovo odlisnych systé-
mov (SV a SZ) zapricinili oblikovity tvar gemerika. resp.
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podmienili vznik mensich oblikov vo vnutri gemerika.

Nielen litologické jednotky su transponované do smeru
hlavnych striznych zon. ale velmi pekne sa to prejavuje aj
na priebehu folidcie v horninovych stuboroch paleozoika.
a Lo tak na regiondlnej mape (obr. 4). ako aj v mezoskopic-
kej mierke. Prevazna cast folidcie gemerika (Si. Sz) je spita
s variskymi Struktirami a dominuje vSade tam. kde sa
zachovali variské Struktury. Variska folidcia je striznymi
zonami postupne deformovanid a vtahovand do smeru
striznych zon. Vnutri striznych zon starsiu folidciu prekryva
nova folidcia . ktord sa vyvija sucasne so striznou zonou.
Centralne Casti striznych zon sa vyznaCuju uz iba jednou.
ale velmi intenzivne vyvinutou folidciou v mylonitoch
a ultramylonitoch. ktord je sibeznd so striznou zonou.
Z toho vychodi. Ze strizné zony nielen smerovo deformuju
starsiu folidciu. ale nova folidcia smerom do stredu striznej
zony s narastajucou intenzitou penetruje horniny pozdlz
striznej zony. Preto sa strizné zony tak vyrazne prejavuju na
regiondlnej mape priebehu folidcie (obr. 4). Priebeh folid-
cie (podla mapy Snopka et al.. 1973) najlepsie koinciduje
s priebehom hlavnej striznej zony tam. kde je na povrchu
iba paleozoikum bez mezozoického pokryvu (transgemeric-
ki a kosicko-margecianska strizna zona). kde priebeh
striznej zony nenaru$a ind strizna zona.

Linedacia predizenia sa smerove zhoduje s priebehom
hlavnych striznych zon a je s nimi geneticky spitd. Tento
druh linedcie je smerove zhodny aj na styku tektonickych
jednotiek gemerika a veporika (porovnaj napr. Plasienka.
1984 : Bartalsky. 1987). ¢o taktiez poukazuje . ze pohyby
na striznych zonach sa prejavovali este aj po sformovani
sa velkych tektonickych jednotiek Karpadt. resp. 7Ze tieto
jednotky Karpit vznikali prave v dosledku formovania sa
striznych zon a tektonickej aktivity na nich. StarSie
lineacie su menej vyrazne zachované. a to iba mimo
striznych zon. Ich smer je V—Z a SV—JZ a su spit¢
<~ pohvbmi a deforméciami pocas variskych udalosti. Struk-
tirne merania nas vedu k uvahe o moznom transpresnom
modeli variskej. ale najmi alpinskej prikrovovej stavby
semerika (obr. 5). Zatal je malo tdajov. ktoré by starSi
model variskej kolizie platni (Grecula. 1973. 1982: Grecula
a Roth. 1979) jednoznacne popreli.

Smer striznych zon gemerika nie je velmi stabilny a od
smeru striznych zon karpatského systému sa miestami
odchyluje az o 10—15°. KedZe strizné zony gemerika su
predsa len castou spominanych zon. takdto varidcia
smeru sa predpokladd. Zapri¢inuje to aj skuto¢nost. 7e
v ramci striznej zony miestami hlavnu funkciu prebera
okrajovy strizny systém (obr. 2). ¢im sa generalny priebeh
komplexnej striznej zony mierne vychyluje. Preto aj
smery hlavnych striznych zon gemerika maji rozptyl
hodnét. a to zapadokarpatsky smer 45—60° s prevahou
smeru 50—55° a vychodokarpatsky 220—235°. Vzdiale-
nos{ medzi hlavnymi striznymi zénami gemerika je
35—40 km. Priebeh hlavnych striznych zon je pomerne
priamociary a morfologicky velmi vyrazny.

Hlavné strizné zony v podstate zo vsetkych stran
obmedzuju gemerikum ako tektonicku jednotku. Medzi
hlavnymi striznymi zonami st lokdlne dobre sledovatelné
4 sprievodné strizné zony nizSich radov. ktoré su po-
merne  ekvidiStantne rozlozené. Smerove su totozné s
hlavnymi  zonami. Na  detailnych  mapach  (obr.

2) sa viak prejavuju velmi vyrazne. a to aj Struktirnymi
prvkami (Navesnak a Bartalsky. 1989). Sprievodné strizné
zony vytvdrajuce kosostvorcovu siel blokov sa od hlav-
nych odlisuju tym. Ze na nich nie su také vyznamné
deformacie horninovych pruhov a zil.

Sprievodné strizné zony nizsich rddov sa vytvorili
medzi zonami hlavnej pohybovej aktivity a predstavuju
tektonicky efekt zvyskového napitia. ktory sa nekompen-
zoval na hlavnych striznych zonach. Preto aj tektonicky
efekt v rozliénych uzemiach je rozdielny a zavisel teda od
intenzity zvySkového napitia v prislusnom regione.

Hlavné. ako aj sprievodné strizné zony nizsich radov az
po mezoskopickd. resp. mikroskopickti mierku penetruju
celi oblast gemerika (obr. 1) a st dominujicim Struktur-
nym fenoménom. ktory sposobil zikladnu distribiciu
starsich tektonickych a litologickych jednotiek. ako aj
stratiformnych a Zilnych rudnych lozisk (obr. 3).

Charakteristika hlavnych siriznych zon

K hlavnym striznym zoénam gemerika patria zony
vychodokarpatského systému: kosicko-margecianska (vy-
chodogemericka) a rejdovskd (zapadogemerickd). K zi-
padokarpatskému systému patria zony: dobSinskd (seve-
rogemerickd). transgemerickd a hodkovska (juhogemeric-
ka). Juhogemericku strizni zonu blizsie nepozname. pre-
toze je prikryta mladymi utvarmi (patri k nej usek
Hodkovce — Kosice). Z karpatského pohladu je hodkov-
ska striznd zona vvznamnejSia ako transgemerickd. Trans-
gemericka strizna zona vnutri gemerika je vSak najeviden-
tnejSou striznou zénou. kym z okrajovych zon je to
koSicko-margecianska striznd zona. VSetky strizné zo-
ny maju vissie uvedené vSeobecné charakteristiky.

NajintenzivnejSou striznou zoénou je kosicko-marge-
cianska. ktord je zaroven prvou najevidentnejSou zonou
na vanutornom (juhozdapadnom) okraji vychodokarpatské-
ho. t. j. severozapadného smeru striznych zon. Na kosic-
ko-margecianskej striznej zone su vietky zdapadokarpatske
jednotky transponované do vychodokarpatského smeru.
¢o zretelne vidno aj vo vichodnej casti gemerika. Tato
zoéna s pravostrannym pohybom predstavuje najvicsie
zuzenie — redukciu priestoru (napr. uzke a dlhé zvysky
synklinal hornin permu a triasu). a teda aj najvicsie
rozmiestnenie vsetkveh starSich geologickyeh fenoménov.
¢o zapri¢inilo ich velmi silni destrukciu. Horniny su
mylonitizované a rudné zily stratili ekonomicky vyznam
(zilnu Struktiru indikuju iba roztratené rudné SoSovky).
Lineacia predizenia zodpoveda smeru striznej zony. hoci
sa pozorovali aj starsie linedcie viacerych smerov. Bridlic-
natost uplne koinciduje s priebehom striznych zon. ale
prikrovové plochy st v porovnani so striznymi zonami
skmé (obr. 1). Variské a alpinske deformacie sa podarilo
saClenil a) v hlavne) kosicko-margecianskej striznej zone
(Jacko. 1979). Vyznacuje sa kulisovitym usporiadanim
geologickyeh fenoménov (Roth. 1969: Grecula. 1968).

Rejdovska striznda zona je menej vyrazna ako kosSicko-
margectanska. Tektonickd redukcia priestoru. a teda aj
intenzita rozmiestnenia litologickych a tektonickych Struk-
wir. je ovela mensia. Preto aj mladopaleozoické a triasoveé
horniny sa w zachovali na viacSich plochach a su menej
redukované. Aj destrukcia rudnych telies je menSia. ale
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pricbeh ploch bridlicnatosti a vrstvovitosti sa dos( priblizu-
Je priebehu striznej zony (obr. 4).

Transgemerickd strizna zona (Grecula. 1982) predstavuje
2—3 km velky lavy horizontalny posun. Okrem geologic-
kych fenoménov (obr. 1. 3. 4) sa tdto striznd zona vyrazne
prejavuje na vsetkych geofyzikdlnych mapich (Grecula
a Kucharic. 1986. 1989: Kucharic et al.. 1990: Mikuska et
al. in Sefara et al. 1987). Transgemerickd striznd zona
rozdeluje gemerikum na 2 velké bloky — severozapadny
a juhovychodny s pozoruhodnymi rozdielmi v intenzite
metamorfozy. problematike granitov a metalogenézy. Iné
charakteristické znaky tejto zony su opisané aj v inych
kapitolich.

Dobsinskd strizna zona na SZ gemerika je znama iba
v malom tseku. Ststava zlomov az 1 km Siroka oddeluje
horniny mezozoika od paleozoickych komplexov. V zipad-
nej Casti pri krizovani s rejdovskou striznou zoénou je
znacne deStruovana — obidve zony podmienili tzv. dobsin-
skv uzol (okno. ziliv a pod.) na styku gemerika a veporika.
Nazdavame sa. Ze aj prostrednictvom $tidia oboch striz-
nych zon sa podari objasnit 1zv. stykovi zonu gemerika
a veporika a loziskové problémy s fiou spojené.

Genéza oblukovitej stavby gemerika

Ako sme uz uviedli. pre Zapadné Karpaty. ako aj pre
gemerikum je charakteristické. Ze maju tvar oblika. Zo
Struktirnej analyzy sa zdd. 7e oblik je dosledok vzniku
hlavnych striznych zon dvoch systémov a dlhodobej tekto-
nickej aktivity na nich.

Zaznamenali sme. Ze segmenty hlavnych striznych zon
(vy€lenené krizovanim obidvoch strizn¥ch zon) tak zapado-
karpatského  (JZ—SV). ako aj vychodokarpatského
(JV—SZ) systému st pri juznejSom konci podstatne 3irsie
ako pri severnom (obr. 6) a ze aj intenzita deformacii je
vyznamnejSia a priestorovo rozsiahlej§ia v ich juznych
Castiach.

Pestry sibor deformécii pozdiz obidvoch systémov striz-
nych zon vytvdra v generdlnom pohlade oblikovity priebeh
(detailne v3ak je to velmi roznorody typ deformacii
s vyvojom linedcie. folidcie a s ich meniacim sa smerom
v zdvislosti od vzdialenosti striznej zony). ktory je obmedze-
ny hlavnymi striznymi zéonami a viaZe sa na jeden velky
blok.

V ramci jedného bloku mozno odlisit velky (severny)
a maly (juzny) oblik (obr. 7). Obliky vznikli iba tam. kde
pohyb v striznych zonach smeroval k sebe. t. j. v rohu bloku
s tupvm uhlom. Naopak v rohoch s ostrym uhlom. kde
pohyb na striznych zonach bol smerom od seba (obr. 7). sa
oblik obycajne nevytvoril. doslo iba k chaotickému roz-
miestneniu rozliénych typov deformécii s rozlicnymi smer-
mi linedcii a folidcii. Najkompletnejsi je velky (severny)
oblik. dominujici aj v stavbe uzemia.

V gemeriku st 2 velké bloky (na ziklade geofyzikalnvch
udajov ich vyclenil uz Plan¢ar et al.. 1977). vyclenené
5 hlavnymi striznymi zénami. V. obidvoch blokoch st
vyvinuté spomenuté velké a malé obliky. ktoré spolu tvoria
zlozeny gemericky oblik. ako sekundérny. tektonicky jav.
vytvoreny dvoma systémami striznych zon.

Pre transgemericku a kosicko-margeciansku striznu zonu
Je charakteristické, ze ich juzné Casti st ovela SirSie ako
severné (obr. 1. 6). resp. Zze severnym smerom okrajové

strizné zony zanikaju a dominuje iba centrdlna strizna
zona. S postupnym ochabovanim intenzity $truktirneho
prepracovania na okrajovych striznych zénach smerom na
sever sa zmenSuje. az postupne zanikd aj transponovanie
litologickych. tektonickych a rudnych Strukuir do strizne;
zony. Vysvetlil to mozno napr. rozlicnou troviiou erozie
tzv. palmovej Struktiry na jednoduchom strihu (Woodcock
a Fischer. 1986). To by znamenalo. ze v oblasti Margecian.
kde sa obidve strizné zony krizuju. je najviacsi erozivny zrez
v ramci tychto zon. ¢o by sa Ciastocne dalo aj akceptovat.
Avsak podobné prejavy sa daju sledovat aj v mezoskopic-
kej mierke. takZe na vysvetlenie mozno pouzit aj model.
podla ktorého so vzrastajiicou intenzitou tlaku (napitového
pola) stipa aj pocet sprievodnych striznych zon a zviciuje
sa na nich aj intenzita pohybu (Bartlett et al.. 1981). Ako
vidno z obr. 7. spomenuty jav mozno vysvetlit aj tym. ze
v tychto Castiach striznych zon sa kumulovali vetvy velkého
a malého oblika po obidvoch strandch centralnej striznej
20ny. Tzv. okrajové strizné zony st vlastne vetvy spomenu-
tvch oblikov v strede s centralnou (hlavnou) striznou
zonou. ktoré sposobili podstatne vicsiu Sirku striznej zony
v juznejsej ako v severnejsej Casti.

Iba medzi velkym a malym oblikom v ramci jedného
bloku sa zachovali starsie tektonické. litologické a rudné
Struktury. ktoré maji smer priblizne V—Z. V tejto casti
bloku sa zachovali aj najvicSie rudné loziskd. teda tato
Cast bloku je aj najperspektivnej$ia na zachovanie rud-
nych lozisk. Strizné zony. resp. okraje blokov st perspek-
tivne pre Au rudy. mastenec a ciastocne aj Sb rudy.

Rejuvenizované starSie Struktiry smeru V—Z

Vichodozdpadny priebeh horninovych pruhov. rud-
nych Zil. preSmykov a prikrovov sa zachoval iba vo vnutri
bloku obmedzeného hlavnymi striznymi zénami. Tento
smer Struktir by velmi pravdepodobne mohol byt povod-
ny. ktory vznikol pocas variského vrasnenia. ked bola
progradna metamorfoza a granitizdcia a ked vznikli aj
rudné Zily a variska prikrovova stavba.

Vychodozapadného smeru su vsak aj vyznamné zony
diskontinuit. ako napr. rudnianska. mlynska. roziavskd
(obr. 1). na ktorych su evidentné horizontdlne posuny. ale
aj zdvihy a poklesy. Zatial je midlo udajov o blizej
Specifikdcii Zlomovych zon smeru V—Z. Je pravdepodob-
ne. ze su to staré kolizne sutiry. resp. korenové zony
variskych prikrovov. ktoré sa v ¢ase vzniku striznych zon
$v. a sz. smeru obnovovali a preberali funkciu komple-
mentdarnych striznych zon. Poklesy a zdvihy na v.—z.
zonach by zodpovedali tektonickej aktivite az v neogén-
nom obdobi. V tomto ponimani by v.-z. zény mali
charakter komplexnych striznych zon s dlhym ¢asovym
obdobim aktivity od variského obdobia az po neoidné
procesy. Patrili by do systému v.-z. tektonickych zon.
ktorych zvysky si na celom tzemi Zdpadnych Karpit.

Extenzné zlomové systémy smeru S—J typu &istého strihu

Na listoch  geologickej mapy detailnejsej mierky
(1:10000 a podrobnejsie) sa velmi dobre indikuji zlo-
move systémy najmladsie. a to najma smeru S—1J a s nimi
spojené dalsie smery. Ich stanovenim sa velmi podrobne
vyclenila blokovi stavba s ridovostou blokov stovky a7
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desiatky metrov. V tejto blokovej stavbe dominuju zlomy
prevazne s vertikilnym a Sikmym pohybom. Prevlida
charakter krehkého cistého strihu. Preto v tomto bloko-
vom systéme je zvyrazneny zdvih a pokles blokov. typicky
pre extenzni tektoniku. resp. pre tektonické systémy
vznikajiice v zdvere formovania striznych zon (alebo az
v obdobi uvolnenia predchadzajiceho tektonického na-
pitia). Intenzita poklesov a zdvihov (ndsunov) je casto
velmi vyznamnd a na regionalnych zlomoch dosahuje
stovky metrov. Ich sklon je priblizne vertikalny. ale s ni-
mi spité zlomy nizsieho radu maju rozdielne uhly sklonu.

Severojuzné zlomy gemerika patria k tomu systému
zlomov. ktory sa nachddza v celych Zapadnych Karpatoch
(napr. hornadsky. zizrivsky a i.). V pozdlznom (V—2Z)
profile cez gemerikum sa da uvazovat o velmi vyznamne]
tlohe extenznej tektoniky. Podla visledkov geofyzikalnych
merani (Grecula a Kucharic. 1989). ale aj z geologickych
tidajov vychodi. ze zdpadny a vychodny okraj gemerika je
vyzdvihnut{ a stupfovito celd oblast od okrajov poklesdva
smerom do stredu regionu (Grecula. 1982). Plochy pokles-
nutych blokov (zlomy odlepenia) si tiez uklonen¢ smerom
do stredu regionu. ¢im sa vytvoril priekopovo-prepadlinovy
systém misovitého tvaru. ktory mozno vysvetlil extenzno-
tektonick¥m modelom (obr. 8) a ktory mozno aplikoval aj
na vznik prilahlej vichodoslovenskej panvy.

Vek striznych zon

Vo vsetkVch hlavnych striznych zonach gemerika su
horninové komplexy paleozoika a mezozoika deformované
striznymi zonami. Na severe gemerika strizné zony postihu-
ju aj komplexy paleogénu. Z toho by vychidzalo. e vek
striznvch zon je aZz popaleogénny. Je evidentné. Ze strizn¢
zony prechadzaju aj do komplexov neogénnych panvi.
pravda. si tu znaky. ze smerom do mlad3ich komplexov
aktivita niektorych zlomov zanikda (Cvercko a Rudinec.
1969). Je pravdepodobné. ze pocas neogénu aktivita striz-
nvch zon klesa. az zanika.

Zaciatok formovania sa striznych zon je vsak nejasny. Ak
porovnavame intenzitu deformacie jednotlivych stratigra-
fickich jednotiek. je evidentné. Ze v striznych zonach su
najintenzivnejsie deformované paleozoické a mezozoické
komplexy. Podstatne mensia intenzita poruSenia je v su-
boroch paleogénu a nepatrnd je v ncogénnych sedimen-
toch. Zaroven sa v striznych zénach na viacerych miestach
zachoval primarny diskordantny vziah medzi mezozoicky-
mi a podloznymi varisky zvrisnenymi a metamorfovanymi
komplexami (napr. KoSické Hamre. Jaklovce a i.). Toto je
pozorovatelné nielen v gemeriku. Vek gemerickych grani-
tov podla metody Rb/Sr kolise od 220 do 290 + 40 mil.
rokov (Kovich et al.. 1981. 1986). Udaje zo separovanych
biotitov z granitu st z celej oblasti okolo 100 mil. rokov. ale
v dvoch pripadoch aj okolo 140 mil. rokov (Kovdch et al..
1986: metoda K/Ar podobné udaje poskytla uz skor
— Kantor. 1957). KedZze vsetky gemerické granity lezia
v striznych zonach a otvorenie izotopického systému
v biotite (pri teplote okolo 270 °C. akd sa v striznych
zonach bezne predpoklada) spada do obdobia spodni
— stredna krieda. treba predpokladaf. ze v tomto obdobi
(t.j. v hlavnych fizach alpinskeho orogénu Zipadnych
Karpdt) bola uz vyznamnd aktivita na striznych zonach.
Z toho sa da predpokladat. Ze pociatok vyvoja striznych

76n je predkriedovy. a naopak. ukoncenie ich aktivity je
podla udajov z neogénnych panvi v obdobi Stajerskej fazy.

Zaver

Z predchadzajucej analyzy litologickych. tektonickych.
metalogenetickych a geofyzikdlnych udajov a rieSeni
mozeme predpokladat. ze:

— Strizné zony charakteru horizontdlnych posunov
hrali v gemeriku hlavnu alohu pocas alpinskych udalosti.
Predstavuju nielen zony strihu a posunu. ale aj priestoro-
vého skratenia so vznikom lokdlnych nasunovych Struktir
najmia permsko-mezozoickych komplexov. Strizné zony
a s nimi spité deformdcie su velmi pravdepodobne
dosledkom globdlnej transpresie pocas paleoalpinskych
udalosti v Zapadnych Karpatoch.

" — Zapadokarpatsky (lavy posun) a vychodokarpatsky
(pravy posun) systém striznych zon je najvyraznejsi. Je
sprevadzany deformaciami jednoduchého strihu so sprie-
vodnou linedciou predizenia a folidciou.

— Severojuzné zlomy charakteru cistého strihu vznikli
az po ukonleni. resp. v zdvere aktivity na striznych
zonach s horizontdlnym posunom. Severojuzné zlomy su
reprezentantom extenznej tektoniky s poklesmi a vy-
sdvihmi blokov. S extenznou tektonikou suvisi aj vznik
terciérnych depresii a panvi. K tomuto systému zlomoy
by mal patrif aj hornadsky zlomovy systém. ktory stupno-
vitym poklesavanim blokov oddeluje gemerikum a vepo-
rikum od vychodoslovenskej neogénnej panvy.

— Variské Struktiry (prikrovy. presmyky. rudné Zzily
a i.) sa zachovali iba medzi striznymi zénami. Vacsinou
maju smer V. — Z. KedZe sa pocas aktivity na striznych
zonach nachadzali v zone najvicsieho skratenia. alpinske
strizné zony ich tiez rozli¢nou intenzitou prepracovali.
Najlepsie zachované variské Struktiry su vsak najper-
spektivnejsie na rudné loziska. Rudné loziska v striznych
zonach s velmi silne deStruované. Iba niektoré typy
surovin sa geneticky viazu na strizné zony (mastenec.
¢iastoéne Au a Sb).

— Deformicie horninovych komplexov. ale aj starSich
tektonickych a rudnych elementov. ktoré vznikli na
uvedenych dvoch smeroch horizontdlnych posunov. za-
pricinili. ze usporiadanie tychto Struktir méd oblukovity
priebeh. Oblik gemerika je suc¢asfou oblika Zipadnych
Karpat s rovnakou genézou.

— Strizné zény s horizontdlnym posunom by podla
geologickych. ale aj geochronologickych tdajov mali mat
dlhodoby a polyfizovy vivoj. Pociatok vyvoja striznych
zon nie je dokumentovany. Najintenzivnejsie pohyby
podla nepriamych radiometrickych tidajov prebichali od
vrchnej jury do vrchnej kriedy. Ukoncili sa v obdobi
stredného miocénu.

— Styk gemerika a veporika je na striznych zonach
(rejdovskd a kosicko-margecianska). ktoré sa vyznacu-
Ju deformaciami variskych Struktir. ale aj ndsunovymi
struktirami. ktoré st geneticky spdté s aktivitou na
striznych zonach.

— Vychodny okraj gemerika v¢itane veporika Ciernej
hory je najvychodnejSou ¢asfou Zapadnych Karpat. kde
dominujui deformicie uz vychodokarpatského systému
striznych zon. ktoré pokracuju v podlozi vychodosloven-
skej panvy. Zemplinskych vrchov do Vichodngch Karpat.



