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Hiatuses between the base of the Pennsylvanian and the base of the Triassic
in the Bohemian Massif (Czech Republic)
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Abstract. A number of hiatuses can be distinguished in the Carboniferous and Permian of the Bohemian Massif. They can be subdivided into three cate-
gories. The most important ones are represented by breaks in deposition on a regional scale, such as between the Early and Middle (locally even Late)
Namurian in the Upper Silesian Basin, Bolsovian and Westphalian D, and between Stephanian B and C in northeastern, central, and western Bohemia,
and between Autunian and Saxonian in the KrkonoSe Piedmont and the Intra-Sudetic basins. The presence of hiatuses at these levels has been also re-
ported from a number of European Late Paleozoic basins. The second category of such breaks in deposition occurs only in parts of certain basins. It in-
cludes hiatuses in the Bolsovian of the Kladno-Rakovnik Basin, between Stephanian C and Autunian, and in the Autunian within the Intra-Sudetic and/or
Krkonose Piedmont basins. The sharp boundary between Permian and Triassic deposits in the Intra-Sudetic and KrkonoSe Piedmont basins is also related
to this category. The third category includes the presumed (Wagner 1977) but hitherto unproven hiatus between the Westphalian D and the Late

Stephanian B in central and western Bohemia.

Key words: Bohemian Massif, Late Carboniferous, Permo-Triassic, break in sedimentation

Introduction

A hiatus is a break or interruption in the continuity of
the geologic record, such as the absence in stratigraphic se-
quences of rocks that would normally be present, but either
were never deposited or were eroded before the deposition
of overlying beds. A hiatus is also understood as a lapse in
time, such as a missing time interval at an unconformity.

The term unconformity is often used instead of hiatus in

such cases (Jackson, ed. 1997).

A number of such breaks in deposition exist in the Late
Paleozoic of the Bohemian Massif, as documented by
some 2000 boreholes reaching to the basement. Apart from
diastems, which lie beyond the scope of this contribution,
hiatuses and their evidence from the base of the Pennsylva-
nian to the Triassic are discussed. These discontinuities in
the fossil record can be subdivided into regionally signifi-
cant and local hiatuses on the basis of importance. Re-
gionally significant hiatuses are defined as breaks in depo-
sition encountered in at least several basins in the territory
of the Bohemian Massif, and are able to be correlated with
similar phenomena in other Late Paleozoic basins of Eu-
rope. Local hiatuses are defined here as breaks in the sedi-
mentary record documented from at least one basin in the
Czech Republic.

Hiatuses can be identified:

— in well exposed terrain on extensive outcrops,

— insurface or deep mine works crossing at least two stra-
tigraphically different units lying not too far from each
other,

— inregions documented by deep boreholes that have rea-
ched at least one marker horizon over a larger area,

— from geological maps and cross-sections based on data
from deep boreholes, possibly in combination with
stratigraphically defined outcrops,

— possible breaks in deposition that were never geologi-
cally documented in the field due to generally flat ang-
les of deposition and poor exposure, but may be inter-
preted from gaps in the floral or faunal record.

Namurian hiatuses

A sudden change in the floral assemblage of the Prokop
Seam (lowermost seam of the Saddle Member) and in the
overlying sediments was noted by Gothan (1913). This
change is sometimes called “Gothan’s floral jump”. The
base of this seam is marked by the disappearance of index
floral elements of the Ostrava Formation dated to the Pen-
dlian and Arnsbergian, i.e. Early Namurian (Figs 1 and 2).
According to Dopita (1988), an interval of dark to beige
quartzose sandstones, and quartzites or black sandy carbo-
nate (siderite) penetrated by stigmarian appendices (with a
maximum thickness of tens of centimetres), has been found
below the Prokop Seam at the base of the Saddle Member
of the Karvind Formation at many places in the Czech part
of the Upper Silesian Basin. Dopita (1988) suggested that
these rocks are a fossil weathering crust formed during a hia-
tus prior to the Prokop Seam formation, and compared it
with ganister known from Late Carboniferous basins in
Britain (i.e. Northumberland Basin, Havlena 1965). Inter-
beds of the Prokop Seam and its hanging-wall are marked
by the appearance of the Karvina-type assemblage, i.e. of
Middle to Late Namurian and Langsettian (i.e. Westphal-
ian A) flora. While the uppermost beds of the Poruba Mem-
ber of the Ostrava Formation are attributed to the goniatite
Subzone E,, flora of the Prokop Seam and the whole Sad-
dle Member corresponds to the goniatite Subzone R, of the
Belgian Carboniferous (Purkynova 1976, 1977). This me-
ans that sediments of the goniatite Zone H are missing in
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also occurred in the Czech part of the
Intra-Sudetic Basin. Such a break is docu-
mented by a hiatus between the Blazkow
Formation (Late Viséan or Early
Namurian) and the Zacléf Formation (Late Namurian to
Bolsovian = Westphalian C). Sediments of the Watbrzych
Formation were deposited on the Polish side at that time.
This hiatus was followed by a change in the configuration of
the basin, resulting in a prominent enlargement of the
depositional area and a change in the character of the sedi-
mentary fill (onset of coal-bearing units in the Czech terri-
tory). A brief interruption between the Bialy Kamien and
Zaclér Formations has been reported by Walter et al. (2001)
from the Polish part of the Intra-Sudetic Basin.

A break in deposition between the Early and Late
Namurian, or Langsettian, has been described by Wills
(1956) from several British basins (Figs 3 and 4). It has
been reported also from some basins in the Cantabrian Mts.
from NW Spain (Wagner 1970). Most of the Namurian is
absent also in the Saar Basin (Littke et al. 1995).

Westphalian hiatuses
Shorter depositional breaks in the Duckmantian (i.e. West-

phalian B), connected with the prominent rejuvenation of
relief in the area of the Intra-Sudetic Basin, may be associa-

Figure 2. Lithostratigraphic classification of the Carboniferous sediments in the Czech and Polish
parts of the Upper Silesian Basin. Dopita et al. (1997), completed and modified.

ted with distinct erosional boundaries between the Lamper-
tice and Prkenny Duil-Zdarky members and the Prkenny
Dul-Zdarky and Petrovice members of the Zacléi Forma-
tion. A marked enlargement of the Prkenny Dul-Zdarky
Member and its transgression over the crystalline basement
is particularly conspicuous.

In Slovakia, sediments of mostly marine origin were
deposited in the northern Gemericum in the Langsettian,
after a hiatus between the Early Namurian and Langsettian
during which the pre-Westphalian sediments were folded
(Vozarova and Vozar 1988). The break in deposition bet-
ween the Langsettian and Duckmantian has been reported
from a number of basins in the Cantabrian Mts. (Moore et
al. 1971) and from the Saar Basin (Littke et al. 1995).
A hiatus has also been noted from the Duckmantian of the
Asturian Basin (Moore et al. 1971). The unconformable
resting of Westphalian D on Namurian limestones has been
documented in NW Spain by Wagner (1970).

A marked enlargement of the depositional area at the
expense of source areas occurred at the Duck-
mantian/Bolsovian boundary, or in the Early Bolsovian
when Late Carboniferous sedimentation began in the Bran-
dov occurrence (Krusné hory Mts.) and in western and cen-
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at the boundary between the Rad-
nice and Nyfany members (e.g.
Fri¢ 1883, Purkyné 1913, Cepek
1926, Némejc 1932). Itis also ev-
idenced by the erosion of the Up-
per Radnice Seam in several
mines in the Plzenn Basin (see
Figs 21 to 25 in Pesek 1978), and
by the erosion of part of the suc-
cession of the Upper Radnice
Member as documented in sev-
eral deep boreholes (Fig. 6) in the
Kladno area (cf. also Havlena and
Pesek 1980). Equally significant
is the change in the composition
of macro- and microflora of the
Radnice and Nyrany members
(e.g. Simiinek et al. in Pesek et al.
2001). The existence of this hia-
tus is also indicated by other lines
of evidence. In basins where the
Radnice Member had already
been deposited, the Nyfany Mem-
ber marked a prominent enlarge-
ment of the depositional area (cf.
Appendices Nos. 34 and 35 in

9 N
AN ,\'YJ r\ng/\(Lj

Figure 3. Location of basins and structural-tectonic units mentioned in the text.

1-3 basins: 1 — Upper Silesian, 2 — Lublin, 3 — Northumberland-Durham, 4 — Cantabrian Mts., 5 — Saar Ba-
sin, 6 — Gemericum, 7 — Zemplinicum, 8 — Veporicum, 9 — Hronicum, 10 — Tatricum, 11-14 basins: 11 —
North Stafford, 12 —Ruhr, 13 — Hainichen-Borna, 14 — Kru$né hory Mts., 15 — Harz Mts., 16—17 basins: 16 —
Autun-Epinac, 17 — Decazeville, 18 — Thiiringer Wald, 19 — Ibbenbiiren, 20 — Asturian Basin .

tral Bohemia. Continental clastic sediments, mostly
coal-bearing, began to be deposited in the Plzeil, Radnice,
and Kladno-Rakovnik basins (Pesek et al. 1998).

At about the same level, a major change in the character
of sedimentary fill occurred in basins of the West European
foredeep, stretching from northern France, across Belgium
and the Netherlands, into Germany. The last marine sedi-
ments were deposited at the Duckmantian/Bolsovian
boundary. From this time on, these basins were filled only
with continental clastic sediments. With only one excep-
tion (North Stafford Basin — Havlena 1965) a similar
change also occurred in all basins in Great Britain. A hiatus
between Duckmantian and Westphalian D deposits has
been described from part of the Ruhr Basin (Teichmiiller
1962) associated with folding of the pre-Late Westphalian
fill, a shift of the deposition towards the north, and with the
transgression of Westphalian D on rocks of various ages.

A locally developed hiatus between the Lower and Up-
per Radnice members (Bolsovian) is documented by ero-
sion of the Main Kladno (= Upper Radnice) Seam in sev-
eral mines in the Kladno-Rakovnik Basin (Fig. 5).

Westphalian sedimentation was interrupted by another
hiatus of regional significance, which is observed not only
in the central and western Bohemian Late Paleozoic basins,
but also in the Intra-Sudetic Basin. This hiatus lies at the
Early(?) Bolsovian / Late(?) Westphalian D boundary, i.e.

70

Pesek et al. 1998). Moreover, sed-
imentation in several other basins
of central and western Bohemia
started with this unit of West-
phalian D to Cantabrian age: in the
Manétin Basin, and in most of the
Zihle and Mgeno-Roudnice basins. NW-SE elongated de-
pressions, often rapidly subsiding, developed during the hia-
tus or soon after the onset of sedimentation of the Nyfany
Member. The Central Bohemian Pluton probably became
exposed to the surface and functioned as a major source of
medium- and coarse-grained clastic material, especially for
the central Bohemian Carboniferous (Pesek 1996).

The break in deposition between the Bolsovian and
Westphalian D has also been reported from the Czech part
of the Intra-Sudetic Basin, where the existence of a hiatus
is documented by kaolinization of the Kienov rhyolite tuffs
and by the presence of rock pebbles of the Petrovice Mem-
ber near the base of the Odolov Formation (Téasler et al.
1979, Spudil and Tésler in PeSek et al. 2001). The above
mentioned phenomena are related to the spread of deposi-
tion to the west of the Intra-Sudetic Basin, i.e. to the onset
of deposition in the KrkonoSe Piedmont Basin and proba-
bly also in the Mnichovo Hradisté Basin. Late Westphalian
sediments either covered a major part of the two basins or
filled only local depressions in the basin floor. The central
Bohemian—Sudetic complex of basins was established ei-
ther in Westphalian D or in the Early Stephanian. These
basins formed an arc open to the south, which Havlena and
Pesek (1980) interpreted as the first response of continental
sedimentation to the Variscan arc structure in the Bohe-
mian Massif (Fig. 7).
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The existence of a local hiatus between the Bolsovian
and Westphalian D in Poland was documented by the oc-
currence of petromictic conglomerates NE of the Watbr-
zych Formation, and/or by the overlap of a unit considered
to be an equivalent of the Svatoiiovice Member over the
latter (Havlena 1965). A hiatus from about the same level
has been described from a number of neighbouring basins.
In the Polish part of the Upper Silesian Basin a hiatus (see
Fig. 2) has been documented between the Faziska and
Libigz members (e.g. Zdanowski and Zakowa 1995).

A break in the deposition between the lower (West-
phalian) and upper (Stephanian C or even Permian) units
has been reported from the Late Paleozoic occurrence near
Brandov (e.g. Purkyné 1930; Spudil in Pesek et al. 2001).

A hiatus at the Bolsovian/Westphalian D boundary,
during which the pre-Late Westphalian fill was folded, has
been described from an areally limited basin in the Borna
and Hainichen area of Germany. This break was followed
by the spread of deposition on the northern (Saxonian) side
of the Kru$né hory (Erzgebirge) Mts., and formation of the
so-called Krusné hory basins (e.g. Daber et al. 1968). Sedi-
ment deposition in the Hronicum in Slovakia started during
Westphalian D or even in Late Stephanian (Vozarova and
Vozar 1988).

Stephanian hiatuses

A hiatus immediately following the Nyfany Member
(Westphalian D to Cantabrian) in central and western Bo-
hemia was contemplated by Wagner (1977). The same
author placed the subsequent unit (Tynec Formation),
mostly considered Barruelian (i.e. Stephanian A) in age, to
the Late Stephanian B. This solitary opinion was opposed
by Holub (1977). Boundary beds between these two units
are exposed in the Plzen area in a relatively long outcrop
series between Plzenl and Radc¢ice. No marked erosion or
weathering effects in rocks on top of the Nyfany Member
have been registered at this outcrop or in the more than 100
boreholes to the basement documented by the present aut-
hor from the 1960s to the 1990s.

A break in the deposition at the Westphal-
ian/Stephanian boundary has been documented, for exam-
ple, in the Saar Basin in Germany (Littke et al. 1995). A
similar hiatus has been reported at places such as the east-
ern margin of the Harz Mts. (Daber et al. 1968), the Polish
part of the Upper Silesian Basin (Dopita et al. 1997), and
the Asturian Basin in Spain (Wagner 1963). Truncation of
Westphalian D and an unconformity at the base of the over-
lying Autunian have been confirmed in the NW part of the
Zwickau-Oelsnitz Basin in the Krusné hory Mts. (Pietzsch
1962). In Slovakia, several basins were formed in the
Zemplinicum and southern Veporicum in the Cantabrian
(Vozarova and Vozar 1988). The Early or Middle Stephan-
ian also marks the onset of sedimentation in most of the
basins in central France (Vetter 1968).

A short, local break in deposition can be inferred at
places in the Slany Formation (Stephanian B), between the
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Figure 4. Important hiatuses in the Late Carboniferous and Permian de-
posits of the Bohemian Massif and in basins and structural-tectonic units
mentioned in the text.

1 — break in deposits, 2 — deposits continue either up or down, 3 — ero-
sional boundary. Numbers above the columns: 1 —basins of the Bohemian
Massif, 2—10 basins: 2 — Asturian, 3 — Decazeville, 4 — Autun—Epinac,
5 — Ems, 6 — Ruhr, 7 — Saar, 8 — Borna-Hainichen, 9 — Kru$né ho-
ry (Erzgebirge), 10 — Lublin, 11-17 structural-tectonic units: 11 — North
Gemericum, 12 — South Gemericum, 13 — Zemplinicum, 14 —
South Veporicum, 15 — North Veporicum, 16 — Hronicum, 17 — Tatri-
cum.

71



Jiri Pesek

Malesice and Ledce members, as
documented by the weathering of
pyrite concretions from cores at the
top of the former unit in central Bo-
hemia and occasionally also in
western Bohemia.

An exceptionally significant
break in deposition occurred in all
Bohemian Late Paleozoic basins
between Stephanian B and C. This
intra-Stephanian hiatus has been
supported by a number of observa-
tions, including the occurrence of
weathering products on top of the
Slany and Syfenov formations in
deep boreholes drilled in the MSeno-
Roudnice and Krkonose Piedmont
basins. It is also evinced by the ero-
sion of part of the Slany Formation
(eastern Mseno-Roudnice Basin)
and most of the coeval Syfenov For-
mation in the Mnichovo Hradisté
and Krkonose Piedmont basins (cf.
Fig. 19 in Havlena and Pesek 1980),
and of the Jivka Member in the
Intra-Sudetic Basin. The existence
of a hiatus at this level in the Polish
part of the basin has been docu-
mented by Sawicki (1995). Fluvial
paleochannels (Fig. 8) filled with
Late Stephanian clastics have been
found at this level in the MsSeno-
Roudnice Basin (Skopec et al.
2000). During the intra-Stephanian
hiatus, the axes of maximum subsi-
dence in the central Bohemian bas-
ins and in the Krkonose Piedmont
Basin shifted to the north (Pesek
1994). A transgression of the Liné
Formation across the basement has
been reported, e.g. from the north-
ern part of the Kladno-Rakovnik
Basin.

Sedimentation in the Brandov oc-
currence in the Kru$né hory Mts. was
probably also reactivated after this
time interval. Sediments of the
so-called upper unit (Stephanian C?),
the rocks of which are sometimes at-
tributed to the Autunian age, were de-
posited there (Spudil in Pesek et al.
2001).

Significant changes also oc-
curred in the source areas. Stephan-
ian C marked the onset of sedimen-
tation on a limited area. This oc-
curred not only in the markedly
elongated basins, mostly called fur-

Tectonic valley

Erosional valley

| olNN| 7HEE SEEEE oMM 10EET 11—

Figure 5. Schematic cross section of the Radnice Member in the Kladno-Rakovnik Basin, implying the synsedimentary wedging-out of seams of the Lubna Group of Seams, and erosion of the Upper Radnice (Main

Kladno) Seam. S. Oplustil (2000).

4= 5|

~

1
Coal seams: 12 — ULC: Upper Lubna Seam, 13 — MLC: Middle Lubna Seam, 14 — LLC: Lower Lubna Seam, 15 — URC: Upper Radnice Seam, 16 — LRC: Lower Radnice Seam, 17 — Upper volcanic horizon, 18 — Middle

1 —basement, 2 — colluvial sediments, 3 — fluvial channel sediments, 4 — lacustrine and lacustrine deltaic sediments, 5 — flood plain clastics, 6 — carbonaceous shales, 7 — coal seams, 8 — rhyolite, 9 — tuffs and tuffites, 10 —
volcanic horizon, 19 — Lower (Whetstone) volcanic horizon.

base of the Nyfany Member, 11 — base of the Upper Radnice Member.
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rows in the Czech literature (Blanice and
Boskovice grabens), but also in the Ceska
Kamenice Basin, among others (Holub in
PeSek et al. 2001). In Stephanian C and
likely in the Autunian time, Late Paleozoic
sediments and volcanics probably reached
their maximum areal extent in the Bohe-
mian Massif (see Appendix 38 in PeSek et

al. 1998).

The hiatus between Stephanian B and
Autunian has been reported from the
Autun—Epinac Basin, and that between
Stephanian C and Autunian also from the
Decazeville Basin in central France (Vetter
1968). An angular unconformity within
Stephanian B, or a transgression of units of
this age and Stephanian C age across rocks
of different ages, has been documented by
Wagner (1970) from a number of basins in
the Cantabrian Mountains and their foot-
hills. In Late Stephanian, deposition of sed-
iments also started in the southern Gemeri-
cum of Slovakia (Vozarova and Vozar
1988).

SI3

Sl 2

Zel 14

Zel 7

Zel 10 Zel 4

Autunian hiatuses

Zel 6

A more extensive, though local hiatus
known from the southern segment of the
Krkonose Piedmont Basin is placed to the
boundary between Stephanian C and Au-
tunian. The basal sandstones of the Vrch-
labi Formation (Autunian) truncate the
deposits of the Semily Formation (Step-
hanian C), locally even down to the level
of the Plouznice Horizon (Prouza and
Tasler in Pesek et al. 2001). No such situ-
ation has been observed in other Bohe-
mian basins. A break in deposition has
also been reported from the Autunian of
the KrkonoSe Piedmont Basin between
the Prosecné and Chotévice formations.
Much like the previously mentioned hia-
tus, this break also does not have a
basin-wide extent (Prouza and Tasler in
Pesek et al. 2001). The Autunian also
marks a prominent spread of the area of
deposition, especially in the Blanice and
Boskovice grabens (Holub, Jaro$, and
Maly in PeSek et al. 2001). This was pro-
bably also the period of incipient filling &
of the Orlice Basin (PeSek et al. 1998). .
In Slovakia, Autunian sedimentation = 8 e
starts in the northern Veporicum. In addi- -
tion, sediments were deposited in the northern Gemericum A regionally significant break in deposition has been
after a hiatus between the Cantabrian and Late Stephanian ~ confirmed in the KrkonoSe Piedmont Basin, and in the Pol-
(Vozarova and Vozar 1988). ish and Czech parts of the Intra-Sudetic Basin. In these bas-

Zel 9

Zel 17

Brandysek depression
Zel 15

Zel 12

Br5

Zel 16

Figure 6. A cross section of the Brandysek depression in the eastern part of the Kladno-Rakovnik Basin. It implies the erosion of the Radnice Member (Bolsovian) down to the level of the Radnice Group of

Seams and unconformable resting of the Nyfany Member (Westphalian D). Oplustil (2000). For explanations see Fig. 5.
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Figure 7. Late Carboniferous and Permian continental deposits of the Bohemian Massif. From Chlupac¢ and Storch (1992), modified.

1 — Sudetic Late Paleozoic: 1a — Ceskd Kamenice Basin, 1b — Mnichovo Hradisté Basin, 1¢ — Krkono$e Piedmont Basin [occurrence near Zvic¢ina (1c;)
and at the Horice elevation (1¢,)], 1d — Intra-Sudetic Basin (Czech part), 1e — Permian in the Orlické hory Mts., 1f — Orlice Basin, 2 — central and western
Bohemian Late Paleozoic basins: 2a — Plzeii, 2b — Manétin, 2¢ — Radnice, 2d — Zihle, 2e — Kladno-Rakovnik Basin, 2f — M§eno—Roudnice Basin, 2g —
Kravare occurrence, 3 — Late Paleozoic of the Kru$né hory Mts.: 3a— Brandov occurrence, 3b — Mikulov occurrences, 4 — Late Paleozoic sediments of the
graben structures: 4a — Blanice Graben: 4a; — northern section (Cesky Brod area), 4a, — central section: 4a,- — Vladim occurrence, 4a,» — Tdbor occur-
rence, 4a; — southern section (Ceské Budgjovice area), 4b — Boskovice Graben, 4b; — Miroslav occurrence, 4c — Jihlava Graben: 4c| — Zelezné hory Mts.

occurrence, 4¢, — Hradec Kralové occurrence.

ins, the Trutnov Formation (Saxonian) and its Polish
equivalent overlie, with a distinct angular unconformity,
sediments of the Broumov and Stupiec formations
(Autunian) in Poland, older units in the Intra-Sudetic Ba-
sin, and various Autunian formations in the KrkonoSe
Piedmont Basin. The Trutnov Formation, however, locally
transgresses over the crystalline basement. Basal sedi-
ments of this unit evidence a prominent rejuvenation of the
source areas (Prouza and Tasler in Pesek et al. 2001).

In Slovakia, a short break in deposition occurred in the
northern Veporicum between the Autunian and Saxonian.
At the same time, deposition of a siliciclastic complex
started in the Tatricum (Vozéarova and Vozar 1988). The
hiatus at the Autunian/Saxonian boundary has also been
documented in most of the basins in Germany, i.e. in the
Thiiringer Wald, on the eastern margin of the Harz Mts.,
and in basins of the Kru$né hory (Erzgebirge) Mts.
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(Katzung and Pfeiffer 1968). The Zechstein deposits trans-
gress over the Stephanian W near the border between Ger-
many and the Netherlands (e.g. Schuster 1962). Moreover,
the unconformable resting of Zechstein or Rotliegend de-
posits on Westphalian D has been described from the Ems
Basin by Fabian and Miiller (1962). The unconformity be-
tween the Autunian and Saxonian has also been reported
from most of the basins in central France and from NW
Spain (Wagner 1970).

Hiatus at the Permian/Triassic boundary

Sediments of the Bohdasin Formation (Triassic) confor-
mably overlie the Bohuslavice Formation (Thuringian?),
though with a distinct erosional boundary. As the age of the
two units has been relaibly paleontologically determined in
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neither the Intra-Sudetic Basin nor the Krkonose Piedmont
Basin, the exact position of this possible hiatus is merely
speculative (Prouza and Tasler, Spudil and Tésler in Pesek
et al. 2001).

In Slovakia, a break in deposition has been described in
the Zemplinicum, southern and northern Veporicum, and
in the Tatricum between Thuringian and Triassic deposits
(Vozar and Vozarova 1988).

Hercynian orogeny and the effects of its phases
in the Late Carboniferous and Permian
in the Bohemian Massif

The Hercynian orogeny was subdivided by Frech (1905),
Stille (1920, 1924), and Kosmatt (1927) into six phases,
from the oldest Bretonian phase placed to the Devo-
nian/Carboniferous boundary by Stille (1920), to the
youngest Pfalzian phase (Tab. 1) at the Permian/Triassic
boundary (Stille 1924). Stille recognized in the 1920s that
the Variscan orogeny was almost a constant process, con-
tinuing without interruption. For this reason he subdivi-
ded the Bretonian phase into three subphases (age Upper
Devonian to Mississippian — Lower Carboniferous),
which were designated as Early Variscan folding by Stille
(1927).

As for the Carboniferous in the Bohemian Massif, a
more or less general agreement exists on the placement of
the Sudetic phase sensu Frech (1905) to the Viséan/Namur-
ian boundary (e.g. Buday et al. 1961; Dvofak and Ruzicka
1972; Petranek 1993), i.e. to the uppermost Viséan to Lower
Namurian (e.g. Havlena 1964; Misik et al. 1985). Marked
differences exist in the understanding of the Erzgebirgian
and Asturian phases. While Buday et al. (1961) and Petranek
(1993) placed the Erzgebirgian phase to the Namur-
ian/Westphalian boundary (similarly to Kossmat (1927)),
Havlena (1964) placed this phase to the Middle to Late

Namurian. Svoboda (1983) and Misik et al. (1985) consider
this phase to be Middle or Late Namurian to Langsettian in
age. Even more disagreement exists in the conception of the
Asturian phase. Svoboda (1983) placed this phase to the
Westphalian/Stephanian boundary, in agreement with Stille
(1924). Misik et al. (1985) dated it to the Late Westphalian,
or to the Westphalian/Stephanian boundary. Buday et
al. (1961) ranked the Asturian phase to the Late Stephanian.
In a completely different conceptualisation, Havlena
(1964) subdivided the Asturian phase into Early Asturian
(Langsettian to Duckmantian) and Late Asturian phases
(Bolsovian to Barruelian). Moreover, Havlena (1964) also
defined an Intra-Stephanian phase in Stephanian B and C,
which has not been identified by other authors. The Saalic
phase was placed to the Early/Late Rotliegend boundary, i.e.
between the Autunian and Saxonian, by Stille (1920). It was
understood similarly by Svoboda (1983) and Petranek
(1993). Havlena (1964) and Misik et al. (1985) dated the
Saalic phase to the Autunian and Saxonian, while Buday et
al. (1961) and Holub (in Pesek et al. 2001) suggested its Late
Autunian age passing to the Autunian/Saxonian boundary.
The effects of the Pfalzian phase were identified at the Perm-
ian/Triassic boundary by Stille (1924). This phase is under-
stood similarly by Svoboda (1983) and Misik et al. (1985).
In contrast, this phase was placed to the Saxonian to Lower
Triassic by Buday et al. (1961), to the Late Permian to Trias-
sic by Havlena (1964), and to Late Thuringian by Petranek
(1993).

Prominent breaks in the deposition in the Bohemian
Massif occurred in the Upper Silesian Basin between the
Lower and Middle Namurian, and especially in central and
western Bohemia between Early (?) Bolsovian and Late (?)
Westphalian D. The hiatus between Stephanian B and C is
highly visible in all continental basins. The significant
break between Autunian and Saxonian has been identified
in the Intra-Sudetic and Krkonose Piedmont basins. On the
other hand, the hiatus between the Early(?) Bolsovian and

Table 1. Classification of phases of Hercynian orogeny in the Carboniferous and Permo-Triassic of the Bohemian Massif according to different authors,
and their original dating according to Frech (1905), Stille (1920, 1924) and Kossmat (1927)

1993)

Phase Dating (author)
Pfalzian Permian/Triassic boundary (Stille 1920, Dvoiik and Ruzicka 1972, Svoboda 1983, Misik et al. 1985)
Late Rotliegend to Triassic (Buday et al. 1961)
Late Thuringian (Petranek 1993)
Saalic Early/Late Rotliegend boundary = Autunian/Saxonian (Stille 1920), Dvoiidk and Razi¢ka 1972, Svoboda 1983, Petranek

Autunian to Saxonian (Havlena 1964, Misik et al. 1985)
Late Autunian to the Autunian/Saxonian boundary (Buday et al. 1961, Holub in PeSek et al. 2001)

Intra-Stephanian | Stephanian B to C (Havlena 1964)

Asturian Westphalian/Stephanian boundary (Stille 1924, Dvorik and Ruzicka 1972, Petranek 1993)
Late Westphalian/Stephanian (Misik et al. 1985)
Early Asturian: Langsettian to Duckmantian, Late Asturian: Bolsovian to Barruelian (Havlena 1964)
Stephanian (Buday et al. 1961)
Erzgebirgian Namurian/Westphalian boundary (Kossmat 1927, Buday et al. 1961, Petranek 1993)
Middle and Late Namurian (Havlena 1964, Dvorak and Ruzicka 1972)
Middle Namurian to Westphalian (Svoboda 1983)
Late Namurian to Early Westphalian (Misik et al. 1985)
Sudetic Viséan/Namurian boundary (Frech 1905, Buday et al. 1964, Dvordk and Ruzicka 1972, Petranek 1993)

Late Viséan to Early Namurian (Havlena 1964, Misik et al. 1985)
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Late (?) Westphalian D is rather of local significance in the
Intra-Sudetic Basin. Other short-term interruptions in de-
position are apparent from Table 1.

Considering, for example, that the most significant
breaks in deposition in the Cantabrian Mts. (Wagner
1970) occurred in the Duckmantian (Palentian phase), in
Upper Westphalian D (Leonian phase) and in the
Barruelian (Asturian phase), it must be admitted that the
Hercynian Orogeny within the present confines of Europe
is not conceived uniformly. It seems to have been a period
of ongoing unrest ranging from Late Devonian to the
Permian/Triassic boundary, showing variable intensities
in different areas and at different times (i.e. Stille 1951).
This orogeny was locally manifested by intensive folding,
such as in the Ruhr Basin (Teichmiiller 1962) and in the
basin near Borna and Hainichen in Germany (Katzung
and Pfeiffer 1968), the pre-Late Westphalian fills of
which were folded during a hiatus between the Duck-
mantian and Westphalian D, and between the Bolsovian
and Westphalian D, respectively. By contrast, only the
prominent brittle deformation of deposits or a hiatus oc-
curred over larger or smaller areas of the Bohemian Mas-
sif (e.g. central and western Bohemia). The youngest
folded sediments in the Bohemian Massif are Langsettian
deposits in the Orlova structure (Havlena in Misaf et al.
1983). Other fold structures are understood as products of
taphrogeny sensu Aubouin (1962).
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Conclusions

Several breaks in deposition have been documented in the
Late Paleozoic basins of the Czech Republic. They were
formed mostly as the response of the more-or-less consoli-
dated Bohemian Massif to the Hercynian orogeny. These
breaks can be subdivided into the following categories ac-
cording to their significance:

a) Hiatuses that can be documented in several basins in
the Czech Republic and usually in other countries of
Europe as well. These breaks in deposition generally
led to major re-arrangements in the source areas. This
category includes the depositional break at the Ear-
ly/Middle Namurian boundary in the Upper Silesian
and Lublin basins, and in many basins in Great Britain.
This category of hiatus also includes the depositional
break between the Early(?) Bolsovian and Late(?) West-
phalian D known from the central and western Bohem-
ian basins, the Intra-Sudetic Basin, and from the Polish
part of the Upper Silesian Basin. Another break falling
to this category is that between Stephanian B and C do-
cumented in central Bohemia and some of the Sudetic
basins. Establishment of the graben-type basins and the
formation of the Cesk4 Kamenice Basin are placed to
the same time interval. A major break in deposition
from this period has also been reported from several ba-
sins in central France and a number of basins in NW
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Spain. The depositional break from the Autunian/Saxo-

nian boundary is also ranked to this category because of

its significance; it has been documented from the

Intra-Sudetic and KrkonoSe Piedmont basins from most

of the basins in Germany and central France, and from

NW Spain.

b) Hiatuses that are present only in part of a particular ba-
sin, i.e. sharp boundaries between units. This category
includes the depositional breaks between the Early and
Late (?) Namurian in the Czech part of the Intra-Sudetic
Basin, between the Lower and Upper Radnice members
in the Kladno-Rakovnik Basin (Bolsovian), between
the Semily and Vrchlabi formations and the Prose¢né
and Chotévice formations in the KrkonoSe Piedmont
Basin (Autunian), and the sharp boundary between the
Bohdasin and Bohuslavice formations in the same ba-
sin and in the Intra-Sudetic Basin.

c) The depositional break between Westphalian D and
Late Stephanian B remains problematic. The existence
of this break was interpreted by Wagner (1977) as bet-
ween the Nyfany Member and the Tynec Formation in
central and western Bohemia.

Furthermore, the Hercynian orogeny should be under-
stood as a period of major tectonic unrest ranging from the
Late Devonian to the Early Triassic, showing variable in-
tensity in different areas and periods. It caused intensive
folding in some areas, and the mere brittle deformation of
basin fill in other areas at the same time.
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