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The paper deals with the diversity of deformations, esp. faults, in the Ordovician to the Devonian deposits of the Prague
Basin, their relations to the Proterozoic basement, and draws some conclusions about causes of this diversity. Attention
is paid to the eastern, deeper downfolded part of the Basin (Prague Synclinorium). Some longitudinal faults (Liben
Thrusts, Tetin Thrust) are confined to the basin filling and are apparently due to the release of stresses generated during
folding. Most of faults, however, are rooted in the Proterozoic basement and some of them were connected with Early
Palacozoic synsedimentary movements and/or volcanism (Prague Fault, Tachlovice Fault, Tobolka Fault, etc.). Some
transverse faults separate segments having structures incompatible to one another. This testifies to the transverse fault-
ing simultaneous with the folding and to the basement fractures influencing the deformation of the basin filling. The dis-
tinct SE vergency of folds in the Silurian-Devonian of the synclinorium can be explained by the underthrusting of a base-
ment block towards NW. Otherwise, the tectonic transport in the synclinorium was bilateral and the vertical component
of displacements prevailed. The general tectonic character of the Prague Synclinorium testifies to its fully autoch-
thonous relation to the Proterozoic basement. * Key words: structure, Ordovician, Silurian, Devonian, Variscan
tectogenesis, Prague Basin, Barrandian, Czech Republic.
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Tectonic deformation of the Ordovician to Devonian strata
in the Prague Basin (Barrandian Region, Central Bohemia)
shows a remarkable diversity. There are sectors of subhori-
zontal strata disturbed only by normal faults and flexures
(W part of the Basin), whereas the E part of the Basin repre-
sents a real synclinorium (Prague Synclinorium) with vari-
ous types of folds, from symmetrical to overturned ones.
Longitudinal faults include both normal and reverse faults
and thrusts. Transverse faults of various directions show
both vertical and horizontal displacements — sometimes in
combination — as well as more complex movements inclu-
ding rotation.

This diversity of tectonic deformation ways within a
relatively small and clearly defined region presents a chal-
lenge for geologists aiming at comprehension of the defor-
mation processes in their space and time relations.

Regional diversity

As mentioned above, there are differences between the
gentle, germanotype deformation of the Ordovician filling
the W part of the Basin and the more intensely disturbed E
part with the Silurian and Devonian locally showing alpi-

notype features (Havli¢ek & Snajdr 1955). Havlicek
(1981) distinguished two segments of the Prague Basin
(W and E ones) and explained this difference by the various
mobility of the respective parts of the Barrandian Region.
He assumed, however, a simple, flat structure of the Ordo-
vician even under the Silurian and Devonian deposits. Af-
ter Havlicek, the intense deformations of the Silurian and
Devonian, including the longitudinal thrusts/reverse faults
dipping to the basin centre, disappear in the clayey shales
of the Bohdalec and Kraltiv Dvir formations (Upper Ordo-
vician). This notion of longitudinal reverse faults disappea-
ring in deeper levels of the synclinorium was introduced by
Kodym (1924).

It must be stressed that the above concept may be valid
only in the central part of the synclinorium. In the flanks built
entirely of Ordovician, there are clear indications of faulting
connected with the Proterozoic basement. For instance, re-
verse faults combined with folds, including overturned, are
known in the Letnd Formation in Prague (Vinohrady, Kun-
ratice, Zbraslav, efc.). The question arises, which faults are
rooted in the Proterozoic basement of the Prague Basin, and
which of them are confined to the Palacozoic basin filling
only. In the W part of the Prague Basin, having a germano-
type structure, the faulting evidently involves the basement.
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Figure 1. Sketch map of the Prague Synclinorium. 1 — Upper Proterozoic, 2 — Lower Cambrian, 3 — Ordovician, 4 — Silurian, 5 — Devonian, 6 — Carbon-
iferous/Cretaceous, 7 — a fault in general, 8 — thrust/reverse fault, 9 — Prague Fault (P). Abbreviations: L — Liben Thrust, T —Tachlovice Fault, Te — Tetin
Thrust, K — Koda Thrust, O — Ockov Thrust, Kr — Krej¢i’s Reverse Fault, Z — Zavist Reverse Fault, U- Uvaly Thrust.

Therefore, only major faults in the E part (Prague Syn-
clinorium) will be discussed briefly (Fig. 1).

Longitudinal faults

On the NW margin of the synclinorium, the unconformable
contact between the Proterozoic basement and the Ordovi-
cian is clearly dissected by faults of various kinds. The lon-
gitudinal faults include thrusts and normal faults, both dip-
ping NW (Fig. 2).

Farther from the basin margin, the prominent Prague
Fault is located. It is the longest fault in the Prague Basin
(ca 60 km). The vertical displacement on the Fault amounts
to 1800 m in Prague; the NW side is downthrown. The dip
of the Prague Fault has been repeatedly discussed: NNW
(normal fault) or SSE (reverse fault)? The Prague Fault
is vertical on the only measurable outcrop (Hloubétin in
Prague); it is apparently connected with a basement frac-
ture. The question of the age and development of the
Prague Fault (its kinematic history) appears to be a com-
plex problem. Havlicek (1963, 1998) classified the Prague
Fault as a normal fault; based on the facies development
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and palacogeography, he drew conclusions about its Early
Ordovician age and synsedimentary activity. He also con-
sidered the inversion of movements along the Prague Fault.

The detailed survey and geologic engineering works
have revealed additional faults accompanying the Prague
Fault in Prague (Fig. 3). It has been stated that the Prague
Fault is dissected by younger longitudinal thrusts named
Liben Thrusts (R6hlich 1960, Havlicek 1963, Vorel 1982);
the latter have gentle to medium dips (2545, rarely up to
66 degrees) towards SSE. The dip of thrusts is often very
close (generally parallel) to the dip of strata in the hanging
wall. The sense of displacement is clear: thrusting from SE
to NW. The displacement along one thrust may be esti-
mated only at hundreds of metres. It can be assumed that
thrusts of this group do not dissect the basement and peter
out in the Ordovician SE of the Prague Fault. These youn-
ger thrusts probably released the stress from the syn-
clinorium centre in the younger compressional phase
(pre-Westfalian phase, after Havlicek 1963).

The Tachlovice Fault is the next fault frequently dis-
cussed in recent time. The Tachlovice Fault causes the du-
plication of some Upper Ordovician/Lower Silurian for-
mations in outcrops. Between municipalities of Tachlovice
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and Beroun, the Tachlovice Fault approximately coincides
with the boundary between two facies of the Wenlock: the
prevailing graptolite shales in the NW and the volcanic-
carbonate facies in the SE. Only scarce data are available
about the dip of the Tachlovice Fault. About 50 degrees
have been measured in the borehole Tachlovice (Prantl &
Pribyl 1945). After Horny (1965) the steepest dips (up to
80°) are in the E part; in the Lodénice area, the dips are very
close to the dip of strata.

A short segment of the Tachlovice Fault is duplicated
near Lodénice and a slice of Wenlock transitional facies is
wedged in between the fault branches. Boucek (1941) was
the first to describe the new road cut exposing the men-
tioned segment; he pointed out the striking facies differ-
ences within the exposed sequence and suggested the
posibility of nappe structure. Horny (1965) came to the
conclusion of a tectonic transport up to 1000 m on the
Tachlovice Fault, having the NW direction (SE wall thrust
over the NW one). KiiZ (1991, 1998) was the next author to
contribute to the Tachlovice Fault problem; he elaborated
the concept of synsedimentary faults having influenced the
Silurian facies development and volcanic activity. After
this concept, the Tachlovice Fault (and/or a corresponding
rupture in the basement) controlled the location and devel-
opment of the Silurian volcanic centres of Svaty Jan pod
Skalou, Reporyje and Nov4 Ves lining the Fault on the SE
side. After Kiiz (1998), the Tachlovice Fault went through
two movement inversions during the Silurian and resulted
in a Variscan reverse fault.

The outlined concept is in a flat contradiction with the
recently published hypothesis on the nappe structure of the
Prague Synclinorium (Melichar & Hladil 1999, Melichar
2004, etc.). After the latter, the Tachlovice Fault represents
the plane of a nappe transported from NW and subse-
quently deformed during forming the Prague Synclinorium
(Synform). The main support pleaded for this concept is
the incompatibility of the “deep-water facies of graptolite
shales” with the adjoining shallow-marine sediments and
volcanoclastics, locally even subaerial. The character of
the Motol Formation representing the “graptolite facies”
NNW of the Tachlovice Fault, however, admits of the ori-
gin in the protected shelf environment (calcareous shale,
locally with bivalves, trilobites, efc.). The row of volcanoes
aligned with the Tachlovice Fault could provide for a bar-
rier protecting against the open sea influence. The small-
scale deformations accompanying the Tachlovice Fault,
allegedly testifying to the tectonic transport from NW to
SE, may represent submarine slumps reflecting the sea bot-
tom dynamics. The latter is well documented with Lower
Wenlock slump breccia exposed SE of Beroun-Listice
(Horny 1955, pl. IV).

Bare facts about the Tachlovice Fault are: the steep to
medium dip towards SSE and relative displacement of the
hanging wall towards NNW. The alignment of Silurian
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Figure 2. Example of longitudinal faults dissecting the Proterozoic-
Palaeozoic boundary in the Prague Synclinorium. Section exposed in the
Prague Zoo (Troja). 1 — Pleistocene fluvial deposits, 2 — Ordovician basal
conglomerate, tuff/tuffite, and iron ore (black), 3 — Upper Proterozoic.
F — normal fault, T — thrust. After Fediuk & Rohlich (1960).

volcanic centres with the Fault suggests a repeatedly active
deep rupture in the basement. Some features of the Tach-
lovice Fault resemble the Prague Fault; similar complexi-
ties (e.g., younger faults analogous to the Libeni Thrusts)
cannot be ruled out. The main Tachlovice Fault is locally
associated with minor reverse faults and its identification is
sometimes difficult.

A steep fault of disputable character (reverse or nor-
mal?) is exposed on the right bank of the Berounka River
between Beroun and Tetin village, on the wooded slope
close to the railway km 37.4 (Kodym 1924). The fault
plane strikes almost E-W and dips about 80° S. The hang-
ing wall is built of tuff agglomerate, the footwall of Wen-
lock biosperitic limestone. The fault is close (100200 m)
to the Tachlovice Fault and might belong to the rupture
system feeding the Silurian volcanic complex.

Close to the axis of the Holyné-Hostim Syncline, the
relatively short (about 3 km) Tetin Thrust (overthrust) de-
veloped, extraordinary because of its partly subhorizontal
to plunging position. The hanging wall has been clearly
thrust to SSE. The Tetin Thrust was thoroughly described
by Petranek (1951) thanks to excellent outcrops in the
Tetin Gorge. The Tetin Thrust is important as an example
of thrust confined to the Silurian-Devonian strata and ap-
parently due to the release of stress in the centre of the main
(Holyné-Hostim) syncline. The displacement on the Thrust
could have amounted only about 200 m after the detailed
cross section by Petranek (1951).

The most important longitudinal faults in the SE flank of
the synclinorium are Koda and Ockov Thrusts, both inclined
to the NNW. The Koda Thrust usually has two branches (the
SE branch is the main one) and has been traced in the length
of some 20 km. It is a fold thrust associated with overturned
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Figure 3. Cross section of the Prague downtown showing the Prague Fault and younger Libeti Thrusts. 1 — Upper Proterozoic, 2-10 — Ordovician: 2 —
Ttenice and Milina formations, 3 — Sarka Formation, 4 — Skalka and Revnice quartzites, 5 — Dobrotiva Shale, 6 — Libeni Shale, 7 — Letna Formation, 8 —
Vinice Formation, 9 — Zahorany Formation, 10 — Bohdalec Formation, 11 —Prague Fault, 12— Libeni Thrusts (L). Section drawn along the subway Line A,
between Malostranska and Namésti Miru stations. Vertical scale not exaggerated. Modified after Vorel (1982).

strata on both sides. The dip varies between 30 and 50°; the
main (SE) branch is usually steeper. After Kiiz (1998), the
Koda Thrust corresponds to a fracture in the basement, be-
ing active during the basin development and influencing the
sedimentation. After Melichar (2004), the Koda Thrust rep-
resents one overthrust branch connected with the Tachlovice
Fault. The latter concept is in contradiction with the charac-
ter of the Tachlovice Reverse Fault having an opposite sense
of tectonic transport.

The Ockov Thrust is usually duplicated, too, and has
been traced over 20 km. In its W part, it is a typical thrust
dipping 25-40° N, whereas the E part dips steeper, 60—70°:
a transition from the thrust to the reverse fault (!). The
Ockov Thrust was penetrated by the deep borehole T-1
(Tobolka) at the depth of 1200 m. It is indicated by duplica-
tion of the Kosov and Kraltiv Dviir formations (Upper Or-
dovician). From the borehole log and the geologic map
1 : 25 000 (Chlupac et al. 1987, Chlupac¢ 1989), it results
that Ockov Thrust is developed as a single fault in this sec-
tion (Fig. 5). Interpolation between the borehole and the
next outcrop of the Thrust corresponds to the dip of 35°.

The dips of strata on the outcrop suggest a possible de-
crease in the dip of the Ockov Thrust from ca 45° (surface)
to ca 25° (borehole). The data also suggest an approximate
parallelism between the fault plane and strata. The dis-
placement between the hanging wall and footwall of the
Ockov Thrust amounts to 2.5 km at least in the borehole
site. This is the greatest overthrust documented in the
Prague Synclinorium.

The so-called Krej¢i’s Reverse Fault (Kodym 1924) on
the S margin of Prague has a position similar to the steeper
E part of the O¢kov Thrust. The duplication of the Ordovi-
cian-Silurian boundary formations in the form of Bar-
rande’s “Colonies” named Lahovska, Haidinger, Krejci,
Vinice and Hodkovicky, respectively, is due to this fault.
After Kodym (1924) the Fault dips about 80° NW in the
“Colony Krej¢i” at Velka Chuchle.

The Zavist Reverse Fault is the most prominent fault on
the SE margin of the Prague Basin. It has a steep SE dip and
mostly separates the Prague Basin from the adjoining Pro-
terozoic. In the SE part of Prague, the Zavist Reverse Fault
gradually penetrates into the Ordovician while crossing its

Figure 4. Geologic sketch map of the area SE of Beroun. Adapted from the Basic geologic map of the Czech Republic 1 : 25 000, sheet 12-413 Kralav
Dvur and 12-411 Beroun. 1 — Upper Ordovician, 2 — Silurian, 3 — Lower Devonian to Eifelian, 4 — Devonian, Givetian, Srbsko Formation, 5 — fault
(in general), 6 — reverse fault, 7 — thrust, 8 — line of the geologic cross section A—~A”, B-B” (see Fig. 5).

178



Pavel Réhlich « Structure of the Prague Basin: The deformation diversity and its causes

Kosov' Hill

\.
\.
\.




Bulletin of Geosciences * Vol. 82, 1, 2007

fold structure diagonally. This proves the activity of the
Zavist Reverse Fault in a later phase of the Variscan tecto-
genesis (pre-Westfalian phase after Havlicek 1963). The
position of the Zavist Reverse Fault on the boundary be-
tween two Proterozoic basement segments showing dif-
ferent development suggests a late manifestation of the
so-called Klatovy Deep Fault activity (Rohlich & Sto-
vickova 1968).

Additional reverse faults/thrusts, the so-called Uvaly
Thrusts, have been stated at the Synclinorium SE margin E
of Prague by Havlicek (1950). They have somewhat milder
SE dips than the Zavist Reverse Fault and are younger.

Transverse Faults

The transverse faults are very frequent in the Prague Basin,
mainly in its E part. Kodym was the first to study them clo-
sely in the twenties of the 20th century. After Kodym
(1921), the transverse faults were mainly products of the
second phase of the Variscan folding when the stress was
oriented parallel to the synclinorium axis. Consequently,
Kodym considered most of the transverse faults as reverse
faults. As early as in his study on the Prokopské Valley, ho-
wever, Kodym (1918) observed that some transverse faults
separated blocks with different fold structures: these faults
must have been active during the folding. Therefore Ko-
dym attributed the respective faults to the first phase of the
Variscan folding.

Later survey by Svoboda & Prantl (1949, etc.) and
Havlicek (1963, efc.) brought many new data on the trans-
verse faults but no systematic analyses of their age relation-
ships. In the W part of the Prague Basin, having a complex
mosaic-like fault pattern, however, this structure favoures
the simultaneous activity of faults intersecting one another
and the influence of basement faulting on the Variscan
tectogenesis (Havlicek 1998).

Kftiz (1998) included some transverse faults in the syn-
sedimentary active faults in the Prague Basin. The Tobolka
Fault (Fig. 4) is an example of repeatedly active fault par
excellence. The extremely shallow-marine development of
the Central Bohemian Devonian (reef in Pragian, hiatuses
in Zlichovian and Lower Givetian) is confined to the terri-
tory on the W of the Tobolka Fault. It is apparent that this
transverse segment was set in a higher position from the
Pragian to the end of the carbonate sedimentation in the
Basin. On the other hand, the Silurian development testi-
fies to a deeper position which was disturbed only by the
activity of the Kosov volcanic centre adjoining the Tobolka
Fault on its W side (K¥iZ 1998).

In addition to its synsedimentary activity, the Tobolka
Fault was active simultaneously with the Variscan folding
and thrusting. The Tobolka Fault intersects the Ockov
Thrust and the resulting four blocks show different dis-
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placement and deformation ways (Fig. 4). The most re-
markable change is the termination of some alpinotype tec-
tonic elements in the NE block. Both branches of the Koda
Thrust and the Tetin Thrust do not cross the Tobolka Fault.
Displacements on the fault are opposite on the N and
S sides of the O¢kov Thrust. As a whole, the structures on
the opposite sides of the Tobolka Fault are incompatible
with each other (Fig. 5).

Transverse faults separating blocks with incompatible
structures are relatively frequent in the Prague Syncli-
norium. Some of them are more or less arcuate: this may be
due to the folding which continued along with the faulting
and after that. The Tobolka Fault and some accompanying
faults are very conspicuous in this respect. Transverse
faults connected with structural incompatibilities are also
frequent near the SW margin of Prague. NE terminations of
the Tachlovice Fault and Koda Thrust are probably con-
nected with certain transverse faults of this type.

The above transverse faults dividing blocks with in-
compatible structures are beyond the current classification
of faults as they combine displacements of all types and di-
rections (rotation, translation, strike-slip, vertical displace-
ment). With regard to their special importance for the
structure of the Prague Basin, I propose a working term
“Kodym'’s Faults” to be used for them in the framework of
the Barrandian Region (O. Kodym was the first to recog-
nize their special character).

Conclusions

1. The majority of longitudinal faults in the Prague Basin
(normal faults, reverse faults, and some thrusts) are appa-
rently rooted in the Proterozoic basement. Several thrusts
(Liben Thrusts, Tetin Thrust) are confined to the basin de-
posits; they are probably due to the release of stresses wit-
hin the Prague Synclinorium.

2. Some prominent faults rooted in the basement show in-
dications of a long-term synsedimentary activity: Prague
Fault, Tachlovice Fault, Tobolka Fault efc. (Havlicek
1998, Kiiz 1998, etc.).

3. The SE vergences of folds in the Silurian-Devonian bet-
ween Beroun and Prague as well as the prominent Oc¢kov
Thrust are probably due to underthrusting of a basement
block towards NW. The Ordovician flanks of the Synclino-
rium show bilateral tectonic transport.

4. The evidence of an important part of transverse faults
being active during the folding testifies to the role of
transverse basement fractures in the Variscan tectogene-
sis. The Neoproterozoic basement, several times thicker
than the basin deposits, must have been the main place of
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per Ordovician: Zahorany, Bohdalec and Kraliv Dvir formations, respectively, 2 — Uppermost Ordovician: Kosov Formation, 3 — Silurian: Liten,
Kopanina and Pozary formations, respectively, 4 — Silurian volcanic accumulations, 5 — Devonian: Lochkov Formation, 6 — Devonian: Praha and Zlichov
formations, respectively, 7— Devonian: Tfebotov and Chotec¢ formations and their equivalents, 8 — Devonian: Srbsko Formation. Basalt sills omitted; ver-
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work of the stress causing deformations. It is apparent that
the stress mainly resulted in brittle failure of basement
rocks, preferably along preexisting fractures. The base-
ment faulting was projected into the overlying basin de-
posits. The W part of the Basin was affected only with
block faulting and tilting whereas some underthrusting of
the basement took place in the E part (Prague Synclino-
rium). This is documented with the displacement along
the Ockov Thrust amounting to 2.5 km at least. The diffe-
rent mobility of transverse basement segments resulted in
the development of the “Kodym’s Faults”, making the
different deformations of the adjoining blocks possible.

5. The diversity of structures within the Prague Basin, ran-
ging from germanotype to alpinotype features, is due to the
inhomogenous, intensely ruptured (segmented) Protero-
zoic basement and its diverse reactions to the tectogenetic
forces.

6. The close connection between the basement rupturing and
the structural development of the basin filling supports the
autochthonous character of the whole Ordovician to the De-
vonian sequence in relation to the Proterozoic basement.
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