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Demarcation of terranes, interaction of upper mantle/crust rocks and ophiolite events are discussed in the contri-
bution. New designated terrane boundaries and reinterpreted carlier recognized faults delimit terranes of the
Brunovistulicum, Moravosilesicaum, Moldanubicum, Bohemicum and Lugicum. Interaction of lithospheric laminae of
the upper mantle and crust representatives was in consideration of tectonometamorphic events. Ophiolite events
were restricted to the Bohemicum or its equivalents in the Saxo-Thuringian zone of the Variscan Belt. Analyses of
magmatic and metamorphic events and geotectonic setting of the Brunovistulicum complement the conception on
geological evolution of eastern margin of the Variscan Bohemian Massif.

Introduction

Since the first period of classical studies of
F.E. Suess (1912), Kossmat (1927) and Stille
(1951) and regional syntheses of the sixties
and seventies much new data has been col-
lected in the fields of geochronology, geo-
chemistry, geophysics, stratigraphy and
structural geology. From the many geological
studies published in the last decade (see refer-
ences in Misar 1993, Misai — Urban 1993) at
least some of them have to be mentioned and
discussed in our contribution.

Recently confirmed distinet gravity and
magnetic gradients in the Silesicum between
the Keprnfk and Desnd Dome (Daiiko - Rejl
1990) and a flat dipping overthrust near the
base of Lower Carboniferous strata (Tomek
1988, 1991) document the relationship be-
tween deep crustal tectonics and shallow tec-
tonics of the whole eastern margin of the Bo-
hemian Massif. Even deeper, but not perfectly
understood yet, is a zone of geoelectric in-
homogenity marked by the inversion of the
electromagnetic Wieses vectors (Praus et al.
1988, Petr et al. 1985, 1987) across the eastern
margin from the Moldanubicum in the SW to
Lower Carboniferous of the Nizky Jesenik
Mts. in NE.

A new approach presented by correlation of
peridotites plus eclogites in granulites and
tectonostratigraphic events in the Moldanubi-
cum on the eastern Bohemian Massif brought
new insight into its development (Beard et al.
1991, 1992, Medaris et al. 1991, 1993).

The nappe structure was described in the
Silesikum by Chéb et al. (1984, 1990) and in
Moravicum by Jaros - Mfsaf (1974), Frasl
(1991), Fritz (1991), Matura (1980) - Schul-
mann et al. (1991). Recent papers still pay at-
tention to the open question of the structure
and lithostratigraphy of the eastern Moldanu-
bicum (Frank et al. 1990, Frasl 1991, Fritz
1991, Fuchs 1991, 1992, Hock 1991, Matte et
al. 1990, Matura 1980, Kréner et al. 1988,
Neubauer 1991). Quite recently a new syn-
thesis of the eastern Bohemian Massif ap-
peared in Dallmeyer ed. (1993).

Except for a few new paleontological finds of
Devonian and Lower Carboniferous age in
some sediments (Chlup4é 1987) the stratigra-
phy of metamorphic terranes remains still only
indirectly controlled by geochronological data
as presented by ample references in the fol-
lowing chapters.
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Fig. 1. Tectonic scheme of the Eastern Bohe nian Massif

1. Terranes and terrane
boundaries

Terranes as large geological units should be
placed widely apart and diversified in li-
thology, siratigraphy and tectonics. Before this
modern fashion in geology,terms as unit,
complex, zone, block, region etc. were gener-
ally used. The substitution of these terms by
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"terrane” in some recent interpretations of
Franke (1989), or Matte et al. (1990) in reality
obscures the nomenclature. Schematical
subdivision of the Moldanubicum (Matte et al.
1990) into Gfohl and Drosendorf Terrane by
omitting the Ostrong—Monotonous formation,
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prolongation of the Gféhl Terrane up to the
Lugicum not respecting the Bohemicum and
the term Drosendorf Terrane itself is an un-
fortunate choice. Terranes demarcated e.g. by
Franke (1989) or Frasl (1991) and Matte et al.
(1990) in classical Suess Moravicum of Dyje
and Svratka Dome are more confusing as well.

To deliniate terranes in the eastern Bohe-
mian Massif we have to search for principal
tectonic boundaries. Two of them already
recognized and characterized earlier were
identified with small corrections as terrane
boundaries.

1. Moravosilesian tectonic Zone (MTZ) of
Misaf et al. (1983), corresponds to some extent
with the Moldanubian or Lugodanubian
overthrust of F.E. Suess (1912) respectively.
MTZ represented by a set of thrusts, vertical
and horizontal faults, mylonite zones with
local names (Fig. 1) separates the Moravosile-
sicum from all terranes of the central segment
of the Bohemian Massif.

2. Brunovistulian Marginal fault (BMF

— new term), is identical with some earlier
recognized overthrusts. The primary Difnovd
overthrust in the Svratka Dome (Jaros -
Misar 1974) was subsequently renamed the
Moravian Overthrust (Jaros 1992). No local
name is attributed to the Moravian Overthrust
in the Dyje Dome, where a granite mylonite
zone developed between the Brunovistulicum
and Moravosilesicum (Schulmann et al. 1991).
The BMF can be identified as the eastern fault
of the Svinov-Vranovd tectonic sheet and
supposed to be in the Cervenohorské sedlo
fault Zone — Silesian Thrust Zone (new term).

Other tectonic terrane boundaries were
newly recognized or reinterpreted (Fig. 1).

3. South Bohemicum Fault (new term)
follows the boundary between the Moldanubi-
cum (with the Kutnd Hora Crystalline Unit)
and the Bohemicum. Tectonically reduced and
blotted out by Svojanov Mylonite Zone it ap-
pears again as the Letovice Overthrust (new
term) along the northern closure of the
Svratka Dome. The western fault of the Svi-
nov-Vranov4 tectonic sheet is of similar sig-
nificance as the Letovice Overthrust.

4. The Nyznerov - Ramzova Overthrust
System is actually the continuation of the
MTZ in the Silesicum. Particular complexity of
this system is due to the imbricated structure
along the contact between the Lugicum, Bo-
hemicum (the Staré Mésto Micaschist Zone)
and Moravosilesicum (the Keprnik Dome) with
incorporated Paleozoic (?) formations.

5. The Orlice -~ Snéinik Fault, identical

with the Orlice structural discordance of Fajst
(1976), may be also interpreted as a terrane
boundary.

In the Variscan architecture of the eastern
margin of the Bohemian Massif the following
terranes may be recognized (Fig. 1):

1) Brunovistulicum (BV),

2) Moravosilesicum (MS),

3) Moldanubicum (M),

4) Bohemicum (B),

5) Lugicum (L)

Brunovistulicum with its Cadomian
basement and Devonian sedimentary cover
dips between 30-50° to the W. There it is
accessible in cores of the Svratka, Desnd and
partly also Dyje Domes, and as an under-
thrusted crustal segment may be followed to
the W up to the deep zone of geoelectric in-
homogenity (about 15 km W of the BMF). The
boundary of the BV in the E is hidden below
the Carpathians and there are no geological
indications for its presence.

An analogous, but more distinct geoelectric
inversion zone in the East is parallel to the
Carpathian Klippen Belt (Jandowski et al.
1985, Pécova et al. 1979). Both these geoelec-
tric zones occur in the depth of about 15-
20 km and may represent conductivity zones
on the margin of underthrusted (subducted)
lithospheric slabs.

North of the transversal Han4 fault zone the
interpretation of the geoelectric inversion zone
is more difficult. The zone may indicate the
margin of the BV basement, only weakly ac-
tivated during the Variscan orogeny. The
surface projection of the geoelectric zone
nearly coincides with the Sternberk-Horni{
Benesov Deep Fault. Farther to the west of
this line, the intensity of deformation in-
creases very rapidly and both the BV base-
ment and Devonian cover are folded and
thrusted.

Moravosilesicum (MS) reinterpreted, is
found between the BV in the E and all ter-
ranes of the central segment of the Bohemian
Massif in the W. In the southern portion of the
MS, in the Dyje Dome and southern Svratka
Dome, the MS is in tectonic contact with the
Moldanubicum. There are still some dis-
agreements between Bohemian and Austrian
geologists as to the place of the Moldanubian
thrust. In our interpretation the Moldanubian
boundary does not correspond to the western
margin of the Bites gneiss.

In the northern part of the Svratka Dome
the closure of the MS is rimmed by the Le-
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tovice crystalline unit, which is a part of the
Bohemicum. Similarly the Svinov-Vranovd
tectonic sheet is separated by its western
marginal fault from the Zdbfeh unit (the Bo-
hemicum).

The MS north of the transverse Han4 fault
zone occupies only the western part — the
Keprnik Dome - of the original Silesicum of
F.E.Suess. In addition, we consider the for-
mations of the Velké Vrbno Dome as an un-
derthrusted sheet of MS not as a part of the
Moldanubicum.

The MS is characterized by uniform and
distinctive lithology, magmatism and meta-
morphism. The foreign provenance and tec—
tonostratigraphic setting of the MS between
the BV and M+B+L allow us to reinterpret and
qualify this unit as a terrane.

Terranes to the W of the MTZ represent in
the time of Variscan amalgamation, one large
fragment of the Earth's crust, overthrusted on
the MS. Both units were underthrusted
(subducted) by the BV. Although the charac-
teristics of M and B are well known, contra-
dictory interpretations of stratigraphy, geo-
chronology, and tectonics remain. Relevant
geological data concerning the selected topics
will be mentioned in the next chapters.

2. Time for crust/mantle interac-
tion in the easternmost part of the
Moldanubicum

The M involves, mainly on its eastern border
a unique concentration of diverse mantle de-
rived rocks (Dudek — Fediukovd 1974, Ma-
chart 1984). Their diversity and tectonostra—
tigraphic setting were much studied in the last
decade. Particular attention was given to the
peridotite plus eclogite and their host granu-
lite plus granulite gneisses.

The couple of peridotite plus eclogite and
granulite is restricted tectonically to the Gféhl
Nappe which overlies the lower levels of the M
and MS in the Dyje and Svratka Domes. Tec-
tonic sheets of granulite and peridotite and
amphibolite have a separate position inside of
the Gfohl Nappe. There are geological evi-
dences for the time of nappe transport, in the
span between Upper Devonian (c. 374 Ma) and
Middle-Upper Viséan (c. 335 Ma). The upper
mantle — crust interaction had to take place
before the upper limit.

The relative time of interaction can be
shown in the field by structural relationships
of peridotite, eclogite, granulite, and by geo-
chronological data.

Geochronology

Using the ages of rocks and minerals we
always prefer to consider them as cooling ages,
it is ages respecting a function of grain size
and cooling history. To know the age of proto-
liths would be more useful. Unfortunately,
protolith age is usually masked by later dis-
turbances or cannot be determined at all.

Although more periods of eclogitization and
granulitization have been reported from the
western Variscan belt (between ¢. 500 Ma and
330 Ma e.g. by Gebauer et al. 1989, Pecaut et
al. 1989), the data established in our region
have been used preferentially. U/Pb zircon and
monazite ages for the granulite facies meta-
morphism (including the granulite at Mohel-
no) yield a well defined lower intercept age
from 367 Ma to 345 Ma (Van Breemen et al.
1982).

Sm/Nd ages of garnet-pyroxene pairs of
eclogite fall into two groups, one at 375 Ma
and another at 340 Ma (Carswell — Jamtveit
1990, Beard et al. 1992). Garnet-peridotite
and garnet pyroxenite of the Nové Dvory show
Sm/Nd ages of 34246 Ma and 342117 Ma re—
spectively (Beard et al. 1992, Medaris et al.
1993) while the age of the Mohelno peridotite
body and the Nfhov eclogite is slightly higher,
371+11 Ma (Medaris et al. 1992). According to
Brueckner et al. (1991) Sm/Nd ages of the
Snieznik Mts (Poland) eclogite in granulite
and gneisses are split at 329 Ma, 337 Ma,
341 Ma and 352 Ma.

Summarized, geochronological data dem-
onstrate that garnet peridotite, pyroxenite and
high-temperature A-eclogite of Beard et al.
(1992) passed the blocking temperature for
Sm/Nd exchange at c¢. 340Ma and 375 Ma
(Medaris et al. 1992). The older age indication
seems to be in good harmony with the older
period of granulitization (see 375 Ma-377 Ma
for eclogite). Whereas values of 467 Ma-
345 Ma of Van Breemen et al. (1982) may re-
flect another disturbance in granulite history.

The younger blocking temperature in eclo-
gite and granulite may be an overprint of
these rocks by MP amphibolite facies meta-
morphism (O'Brien 1989) controlled by shear-
ing, and lasted from c. 341 Ma (U/Pb zircon,
l.c.) to 333-331 Ma Rb/Sr (Van Breemen et al.
1982).

However, near the oldest blocking tempera—
ture time line or rather before it, the chon-
dritic pre-Devonian (Cadomian, Panafrican)
upper mantle had to be differentiated, de-
pleted, metasomatized, contaminated and
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penetrated by allofacial basaltic melts or as-
thenospheric diapirs. How far these processes
were synchronous in the Variscan belt, and
how they are related to pre-Upper Devonian
Benioff subduction zones, remains uncertain.

The Bory quarry N of Velké Meziric{ offers
another unique chance to see and study the
products of crust-mantle interaction (Misaf —
Jelinek 1979, Misar et al. 1984). The exposed
sheet of Gfohl gneisses and granulites contains
tens of inclusions of diverse rocks representing
a vertical section from the upper mantle to the
crust (garnet and spinel peridotite, garnet
pyroxenite, pyroxenite, eclogite in all stages of
symplectitization and retrogression, horn-
blendite, diorite, opal etc.). Although no geo-
chronological data are known from the rocks of
the quarry a comparative approach can be
used.

Eclogite—granulite facies metamorphism fits
in the time span from 400 Ma to 345 Ma, and
was followed by c. 341 Ma-331 Ma old event of
amphibolite facies metamorphism and shear-
ing.

Structural
relationships

Layering in the peridotite, conspicuous by
garnet pyroxenite and eclogite layers, origi-
nating under eclogite-granulite facies
metamorphism, differs markedly from the
banding and foliation of the granulite.

Dissimilarity in fabric can be easily
demonstrated with inclusions of peridotite and
eclogite in granulites at the Bory quarry and
at Mohelno. The strike of layering in peridotite
and eclogite inclusions never coincides with
predominant foliation in granulite. Inclusions
were rounded and rotated along the granulite
foliation, fragmented in boundins, and the
small ones completly stretched. Stretching or
refoliation of granulite under amphibolite fa—
cies metamorphism (porphyroblasts of horn-
blende, biotite, plagioclase, garnet) weakened,
when minerals of the black wall around in-
clusions started to grow.

The Nové Dvory and Biskupice peridotite
plus eclogite bodies in gneisses and migmatites
display sharp tectonic contacts with very re—
duced black wall. In contrast the contact de-
veloped between high-temperature Mohelno
peridotite body and its surrounding rocks is of
specific character. Biotite, hornblende, quartz,
and plagioclase dominate in the black wall and
are associated at some places with pyroxene
and anatectic "dioritic-gabbroic” rocks (Misar

et al. 1985). Recrystalization of granulite into
granulite gneisses and pearl gneisses can be
followed in a distance of few metres. An in-
ternal contact zone in the peridotite body is
conspicuous by pyrope with coronas. The
stretching of garnet clearly follows the for-
mation of coronas.

Scenario

On the basis of field relationships and geo-
chronological data of peridotite, eclogite and
granulite we present a scenario on tectono-
stratigraphic interaction or mixing of upper
mantle/crust members in eastern part of the
Variscan belt. Supporting evidence is from
Gfohl granulite—gneiss pile of the eastern
Moldanubicum.

1. The age of granulite protolith of volecanic
or magmatic affinity (Fiala et al. 1987, Vrdna
1989) is unknown. Probably upper Protero-
zoic-Lower Paleozoic. The age of high tem-
perature granulite facies metamorphism ac-
cording to time of blocking temperature is es—
timated at 377 Ma.

2. Reactivation of upper mantle protolith of
probably Upper Proterozoic-Lower Paleozoic
age. Primary layering of peridotite was fol-
lowed by penetration of allofacial upper
mantle—derived melt into peridotite at mini-
mum age of 377 Ma.

3. Delamination of upper-mantle (peridotite
plus eclogite) and lower crust (granulite plus
diorite gneisses) lithosphere under high-
temperature granulite facies metamorphism
and eclogite formation (Sm-Nd in Cpx-Grt
ages of 375 Ma - 345 Ma).

F, folding phase with isoclinal and closed
folds in granulite (Urban — Misar 1989). Local
uprise of probably asthenospheric peridotite
body at Mohelno.

4. Stacking and uprising of laminated
lithosphere with local anatexis of granulite
and gneisses, at 341 Ma-333 Ma.

Main period of recrystallization of eclogite
under amphibolite facies metamorphism at
341 Ma-333 Ma.

Recrystalization and refoliation (shearing) of
the granulite and structural shape conformity
of inclusions in granulite.

F, folding phase with horizontal and re-
cumbent folds and intensive nappe tectonics.

5. Dying out of the nappe transport, con-
nected with ductile up to brittle deformation
along shear zones — 331 Ma. F; folding phase.
No change in space relation between peridotite
plus eclogite, granulite, and gneisses.
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6. Mylonitic processes along NE-SW shear
zones with chlorite—-muscovite 294 Ma-260 Ma
old (Wallbrecher et al. 1991).

No changes as mentioned in point 5.

7. Partial Alpine rejuvenation at 190 Ma
(muscovite age, Wallbrecher et al. 1991).

No changes as mentioned in point 5.

3. Ophiolite event

Ophiolites reflect remarkably the geotec-
tonic history and architecture of the Earth's
crust (opening and closing of ocean, fore- and
back-arc basins, ocean ridge, rift structure
etc.). Unfortunately, ophiolite sequences are
usually allochthonous, dismembered, meta—
morphosed and apart from the place of origin.

There are several concentrations of
ophiolites along the eastern margin of the
Bohemian Massif: the Letovice ophiolites, the
Staré Mésto ophiolites and the Circum-Sowie
Gory ophiolites.

The Letovice ophiolite complex (of dis—
membered type) with spinel peridotite, cu-
mulate peridotite, layered and transgressive
gabbro and basic volcanites is a part of the
Bohemicum (Misar et al. 1984). It is separated
from crystalline complexes of the MS in the
Svratka Dome closure by the Letovice thrust.
Two synformal structures of the Letovice
ophiolite (the Letovice and Roubanina syn-
form) differ in metamorphic grade and in
representation of ophiolite members.

The Staré Maésto ophiolites also of dis-
membered type, with peridotite tectonites,
metagabbros and basic metavolcanites, were
incorporated into the complicated imbricate
zone between the MS and L.

The Circum-Sowie Gory ophiolites with
separated massifs of Nowa Ruda, Sklary,
Grochowa-Braszovice and Mt. Sleza are not
geologicaly uniform. Ultrabasie, gabbroic and
volcanic members were transformed by
greenschist facies metamorphism. In contrast
to the Staré Mésto ophiolites related to the B,
the ophiolite around the Sowie Gory Mts. are
of uncertain provenance.

Geochronology

The tectonostratigraphic setting of all
ophiolites was essentially established at the
time of tectonic stacking of individual units of
the Bohemian massif at 360 Ma to 330 Ma.

There are only a few dates of the Letovice
ophiolites attributed to Variscan activity. The
ages of 345 Ma-340Ma obtained by ar-

gon 40/argon 39 incremental heating experi-
ments and K-Ar analyses of the same am-
phibole are attributed to the effects of intense
Variscan metamorphic activity (Macintyre et
al 1992). The age of 345 Ma-340 Ma of horn-
blende provide confirmation of this metamor-
phic event, while "intercept" ages of c. 330 Ma
may be a most reliable estimate of the time of
argon closure in hornblende (rapid uplift). As
the K-Ar and Ar-Ar dated amphibolites are
parts of an overthrusted sheet we prefer to
interpret the ages at 345 Ma as reflecting the
structural and metamorphic rearrangement
during Fy folding phase of Bowes et al. (1978,
1980). The age of 345 Ma of hornblende is in
perfect agreement with the time of retrograde
amphibolite facies metamorphism in eclogites
and granulites. From this point of view it
would be of great significance to confirm some
coarse grained garnet amphibolites as retro-
gressed eclogites at Svojanov.

Any ophiolite member of the Staré Mésto
ophiolites has not been dated until now.
However, their tectonostratigraphic setting in
a complicated imbricate zone is related to the
general tectonic stacking event of the Bohe-
mian Massif between 360 Ma and 330 Ma.

More data on ages of the Circum-Sowie
Gory ophiolites were colected in the last
decade. A Sm/Nd whole-rock isochron ages of
353+21 Ma has been obtained for gabbro,
amphibolite and pegmatitic diallagite of the
Mt. Sleza ophiolite complex. Slightly higher
ages at 357+12 Ma characterize the gabbro of
the Nowa Ruda (Pin et al. 1988). It is a bit
uncertain to interpret these values in the same
way as in the Letovice ophiolite. The rocks of
Mt. Sleza and Nowa Ruda complex underwent
greenschist facies metamorphism. This may be
the reason while Pin et al. (1988) by rejecting
the mixing hypothesis and resetting of Sm/Nd
systematics, defined linear arrays obtained in
the 143Nd/44Nd vs. 147Sm/144Sm diagram as
isochrons, and the average age c. 350 Ma as
the age of magmatic crystalization.

We still prefer the role of blocking tempera—
ture when interpreting the age of ophiolites.
Stratigraphy of sedimentary rocks and geo-
chronological data of metamorphic rocks of
near-by geological units should not be omit-
ted. Folded crystalline formations of the Klod-
sko unit with Lower Ludlovian limestones on
the top are covered by transgressive clastic
sediments of Upper Devonian (c. 867 Ma).
Metamorphic foliation of the basement had to
originate between Upper Silurian and Upper
Devonian (Wojciechowska 1992).
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Even more helpful are data from the Sowie
Gory metamorphic rocks. The Sowie Gory
tectonic stack was uplifted and thrusted on
ophiolites of Mt. Sleza as early as in the
Famenian (c. 367 Ma) and was very rapidly
exposed. Famenian conglomerates of the
Swiebodzice basin are rich in pebbles of
gneisses, granites and pegmatites whose
source is considered to be the Sowie Gory
block. The geochronological data supporting
the time of all these events are given in the
paper of van Breemen et al. (1988). U/Pb
381+2 Ma monazite and Rb/Sr 370 Ma mus-
covite ages of gneisses document at least an
Upper Devonian age of the regional metamor-
phism of Upper Proterozoic sediments.

Summarizing it can be supposed that some
geological events, indicated by blocking tem-
perature of about 350 Ma for ophiolites and
about 367 Ma for the Sowie Gory uplift modi-
fied the character of ophiolites and their tec—
tonostratigraphic setting in eastern Polish
Sudeten. But still an open question remains if
the ophiolite event actually started by Lower
to Middle Devonian rifting (Narebski 1992
Narebski et al. 1988) or even earlier, as is the
case in the Western Polish Sudeten and may
be in the whole Bohemicum as well.

Structural relations

There are only few detailed structural
studies of ophiolite complexes. Bowes et al.
(1978, 1980) analyzed polydeformed amphi-
bolites at Letovice and defined five main fold-
ing phase (F;-F5). The predominant F3 folds
are probably Upper Variscan in age according
to the structural overprint connected with
amphibolite facies metamorphism (BT at 341-
331 Ma). BT at 345 Ma of studied F3 folds can
still obliterate older unknown ages of F, and
F,. As the primary geotectonic position of
ophiolites is concerned, the tholeiitic trend of
the Letovice ophiolites (metabasalts and
metagabbros) marks them as ocean abyssal
basalts produced along a rift system probably
in a narrow ocean basin (Misai et al. 1984,
Jelinek et al. 1984).

The terminal imbricated tectonic style of the
Staré Meéste Micaschist zone is unfavourable
for the study of the relation between dis—
membered ophiolite members and host rocks.
Gabbros and most of the basic volcanites can
be geochemically considered as mid-ocean
ridge basalts (MORB) and others are more
similar to island arc basalts (IAB). In addition,
Poubové and Sokol (1992) mention the pres-

ence of metamorphosed acid volcanites -
dacites, rhyodacites and keratophyres.

The Circum Sowie Gory ophiolites under-
went polyphase folding and faulting with
terminal overthrust or uplift of the Sowie Gory
block. Consanguinity and provenance of now
separated ophiolite complexes have not yet
been taken into account in the literature. The
Nowa Ruda and Mt. Sleza ophiolite bodies may
be related to Middle-Lower Devonian rifting
and oceanization (l.c.) or even to older rifting
in the Middle Sudetic basin. The eastern por-
tion of the Circum-Sowie Gory ophiolite rim is
dominated by peridotite tectonic bodies aligned
in a N-S trending tectonic zone and could be
in some way a link with the Staré Meésto
Micaschist Zone containing similar peridotites.

Scenario

In our scenario new geochronological data
on the Maridnské Ldzné ophiolites and pa-
leogeographic correlation became very useful.

1. Differentiation of the Cadomian crustal
segment with basinal sedimentary-volcanic
activities in the Bohemicum and its equiva-
lents in the Saxo-Thuringicum - 570 Ma-
600 Ma.

2. Probably diachronous ophiolite rifting
events - Upper Proterozoic - Cambrian,
Cambrian-Ordovician, Upper Silurian -
Lower Devonian, Lower-Middle Devonian.

a) Ophiolite event in the Maridnské Ldzné
ophiolite complex may be of Upper Protero-
zoic-Cambrian age (Pb/Pb 491 Ma zircon age
of discordant gabbropegmatite in ophiolite,
Bowes - Aftalion 1991). The eclogite meta-
morphism at Maridnské Ldzné Complex
definitely occurred at about 375 Ma (Givetien),
based on Sm/Nd in Cpx-Grt, although there is
some evidence for an older amphibolite-facies
metamorphism at about 430 Ma, based on
garnet cores in one sample (Beard et al. 1993 ~
in press).

b) Ophiolite event of the Letovice complex is
comparable with that of the Maridnské Ldzné
(MisafF et al. 1984).

c) Ophiolite event in the Staré Mésto Mica—
schist Zone has not yet been sufficiently
documented neither by geochronology, nor by
geology.

d) Ophiolite event in the Circum-Sowie Gory
ophiolite rim seems to be determined by the
transgression of Famenian conglomerate and
tectonometamorphic and tectonic events in the
Sowie Gory block (367 Ma, 381 Ma, 370-
360 Ma) than by interpreted time of magmatic
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age of ophiolite (350 Ma).

3. Metamorphic event was probably older at
the Maridnské L4zné ophiolite — pre Silurian,
and younger, if not of the same age as at the
Letovice ophiolite — Upper Devonian — Lower
Carboniferous. The age of Lower-Middle De-

vonian or Upper Devonian - Lower Carbon-
iferous metamorphic event of the Circum-
Sowie Gory ophiolite is unsure.

4. Tectonic events with stacking and

thrusting of ophiolite and surrounding rocks
reflect metamorphic events in some way.
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Fig. 2. Geological sketch of the Brunovistulian basement

1 - The boundary of the exposed parts of the Brunovistulicum. 2-9 - Intrusive rocks of the Brno pluton and small
gabbroic massifs: 2 - biotite leucogranites, 3 - biotite granites, 4 - biotite granodiorites, 5 - biotite
leucogranodiorites, 6 ~ Light coloured hornblende-biotite granodiorites to tonalites, 7 — dark biotite~hornblende
tonalites to quartzdiorites, 8 - hornblende diorites and quartzdiorites, 9 — gabbros and gabbronorites. 10-12 -
Metamorphosed volcanosedimentary sequence with frequent metabasites: 10 - chlorite and biotite phyllites, 11 -
muscovite-biotite schists, 12 - migmatitic paragneisses. 13-14 - Metamorphosed clastic sequence: 13 - biotite
paragneisses, 14 - migmatitic paragneisses. 15 - Strongly retrogressed rocks. 16 - Important faults. 17 - The front
of the Carpathian nappes. 18 - Electromagnetic inversion zone of the Wieses vectors (according to Petr et al. 1987,
Praus et al. 1988). Sv, De - cores of the Svratka and Desnd Domes
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4. Magmatic and metamorphic
events in the Brunovistulicum

The basement of the BV, as delimited in the
preceeding text, is composed of metamorphic
and magmatic complexes. Both of these were
studied in detail elswehere and pertinent in-
formation is given by Dudek (1980, 1993),
Jelinek — Dudek (1993), Finger et al. (1989,
1993). In our contribution only some results
regarding the origin and tectonic position from
geological and petrological data are presented.
The main geological features of the BV base-
ment are compiled in Fig. 2.

The metamorphic basement complex is di-
vided by the Hand Fault zone into two differ—
ent parts. In the N of this zone the metamor-
phites are represented by gneisses and subor-
dinate schists, metamorphosed in the am-
phibolite facies and in places weakly migma-
tized. In the S the range of metamorphic rocks
is larger - from phyllites to migmatitic
gneisses. The pre—metamorphic sedimentary-
volcanic complex was formed by pelitic and
psamitic sediments, tuffites, tuffs and
tholeiitic basalts.

All metamorphites are characterized by low
geochemical variability and primitive geo-
chemical character. In most of them soda
predominates over potash. This soda affinity
differentiates clearly the BV metamorphites
from the M gneisses.

The primitive character of the parameta-
morphites is demonstrated also by the distri-
bution of REE in contradiction to M gneisses,
whose protolith had its source in highly de-
veloped continental crust. The protolith of the
BV metamorphites corresponds to the material
of active regions of the crust, volcanic arcs or
continental margins (Jelinek — Dudek 1993).

The BV metamorphites were affected by
several metamorphic events. The oldest of
them gave rise to schists and gneisses which
were later intruded by the large Cadomian
postkinematic Brno Pluton and small gabbroic
massifs (514-660 Ma, Dudek — Melkovd 1975).
This Cadomian basement was transformed by
the Variscan tectonometamorphic events. The
highest intensity of deformation and meta-
morphic overprint can be seen along the
contact of BV with MS. Duplex structure and
greenschist facies overprint are typical fea—
tures for autochtonous BV in the Core of the
Svratka Dome. Retrograde transformation of
BV basement is adequate to prograde meta—
morphism of Devonian sediments and vol-
canites in the Desnd Dome. In addition, some

rejuvenation in time of 340-380 Ma (Dudek -
Melkov4d 1975) was documented in the eastern
stable parts of the BV.

An even younger tectonic event at 290 Ma-
260 Ma (Wallbrecher et al. 1992) was con-
nected with chloritization, epidotization and
mylonitization in general with shearing effects
especially along NE-SW shearing zones.

The primitive character of the Cadomian
metamorphites is comparable to the primitive
features of the Brno Pluton (calc-alkaline
trend, metaaluminous to peraluminous
character, predominance of Na over K, low Sr-
initial ratio etc.).

There is good reason to interpret the Brno
Pluton as a product of subduction derived I-
type plutonism in an island -arc environment
(Jelinek — Dudek, 1993, Finger et al. 1989,
1993).

The primary geotectonic position of the BV
remains obscure both in the Cadomian and
Variscan orogenic belt. Suk (1986) regards the
BV as a promontory of the Fennosarmatia,
when Madska — Zoubek (1960) held it as a
Variscan block loosely attached to the Bohe-
mian Massif. Obvious island-arc affinity of the
BV led Jelinek - Dudek (1993) to the conclu-
sion that the BV was a part of a Cadomian is—
land-arc or of a Cadomian active continental
margin. Such interpretation seems to be very
realistic. Nevertheless, a question at what
geotectonic position the BV evolved as to the
Fennosarmatia and the Gondwana or even to
another not yet defined central microconti-
nent, remains open.

Both the idea of an active zone south of the
Fennosarmatia (Zoubek 1992) or north of the
Gondwana (Matte et al. 1990, Franke 1989)
may be acceptable. These apparent discrep-
ancies can be moderated by the existence of
bivergent strongly diversified Cadomian (Pan-
African) mobile zone between the two plat-
forms. During the Variscan orogeny this
Cadomian basement was split in a mosaic of
separated blocks and incorporated into the
Variscan structures.

Summarizing remarks

The easternmost part of the Bohemian
Massif may be divided into several terranes,
such as the Moldanubicum, Bohemicum,
Lugicum, Moravosilesicum and Brunovistuli—
cum. Two fundamental terrane boundaries are
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the Moravosilesian Tectonic Zone and the
Brunovistulian Marginal Fault.

Upper mantle/crust interaction as shown by
geological and geochronological data (these are
considered as blocking temperature ages)
predated the tectonic stacking event and
nappe transport with its final stage at about
341 Ma-333 Ma. The main period of interac-
tion falls into the event of lithospheric dela-
mination indicated by minimum ages of eclo-
gite and peridotite at c. 377 Ma and the mini-
mum age of granulite facies metamorphism at
375-345 Ma. The c. 341 Ma old event with
amphibolite facies metamorphism and strong
shearing effects sealed the structural unity of
peridotites, eclogites, granulites, and gneisses.
Later events with lower grade metamophism,
ductile to brittle deformation and even later
mylonitization did not change the space rela-
tionships of upper mantle/crust rocks.

Ophiolite events were restricted to terranes
of the Bohemicum and its equivalents in the
Saxo-Thuringicum. The time of rifting with
related ophiolite emplacement differs probably
in particular ophiolite complexes. The pre-Si-
lurian (upper Proterozoic — Cambrian) ophio-
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Nékteré kritické udslosti v geologické historii vychodnfho okraje Ceského

masivu

V prispévku je diskutovdno vymezenf jednotliv¥ch oblast{ v. okraje Ceského masfvu, problematika spojovdn{ pldstového a
korového materidlu a postaveni a v¥znam ofiolitovych komplexd . Nové vymezené hranice (okrajovy zlom brunovistulika, j.
okrajovy zlom bohemika) a reinterpretované jiz difve znimé zlomy vymezujf oblasti (terény) brunovistulika, moravosilesika,
moldanubika, bohemika a lugika. Béhem tektonometamorfnich pochodd v dobé mezi cca. 380 Ma a 330 Ma probéhlo spojen{
lamin svrchnfho pl45té s eklogity a peridotity a spodnf kiiry = granulity a gféhlskymi rulami. Ofiolitové komplexy stdff svrch-
nfho proterozoika - spodnfho paleozoika jsou omezeny na bohemikum a jeho ekvivalenty v lugické zéné variského orogénu.
Brunovistulikum je chdpdno jako segment kadomského std¥{, zabudovany do variského orogénu.



