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Recent investigations and geological mapping in the W surroundings of the Maridnské Ldzné metaophiolite Complex
(MLC) led to a redefinition of the boundary between the Tepld-Domazlice (ZTT) area and Saxothuringicum. The
metabasites cropping out W of the V1& hibet ridge serpentinite body till now considered to be a part of the MLC
(Vejnar — Zoubek 1962, Zoubek et al. 1963), do not belong to this MP unit with relics of HP eclogites.

The metabasites are newly interpreted as being part of the Kladskd unit. The term Kladskd unit (Fiala -~ Vondrovd
1963) is re—defined here,

The Kladskd unit represents a suite of low- to high-grade metasediments (muscovite-chlorite schists, biotite - an-
dalusite hornfelsic schists with garnet and biotite-andalusite + cordierite + K~feldspar hornfelses) with intercala—
tions of cherts and weakly metamorphosed calc-alkaline to alkaline basalts, trachybasalt and trachyandesites with
preserved relics of primary magmatic textures.

During the LP-HT late orogenic phase (aproximately 330-320 Ma - Kreuzer et al. 1989) MP rocks of the MLC, con-
taining HP relics, were thrust over the paraautochthonous rocks of the Kladskd unit on a minimal distance of 6 km.
Serpentinite, and possibly some metadiorite bodies scattered to the west of the MLC represent outliers of the MLC
nappe resting on the Saxothuringian paraautochthon. The thrust plane separating the MLC and the Kladsk4 unit is

thought to represent a major terrane boundary between the Saxothuringicum and MLC.

Introduction

The studied area lies in the western sur-
roundings of the Maridnské Ldzné meta-
ophiolite Complex (MLC) defined by Kastl, To-
nika (1984) in the SW part of the Slavkovsky
les Mts. (Kaiserwald) between Maridnské
Lézné, Lazné Kynzvart, Lazy and Prameny to
the NW of Maridnské Lazné. The MLC in the
opinion of many authors (Réhlich — Stovickové
1968, Polansky 1978, Misar et al. 1984), lies on
the boundary between the Saxothuringian and
Tepld-Barrandian regions. The boundary may
be formed by the Litoméftice deep-seated fault
(Rohlich — Stovickovd 1968) which is mani-
fested by a steep gravimetric gradient (Polan-
sky 1978) and occurrences of serpentinites and
eclogites.

The Tepli-Barrandian unit comprises a
Cadomian basement with a Lower Palaeozoic
cover, strongly reactivated during the Varis-
can orogeny. Based on several features, such
as a supposed metamorphic transition from
4anchimetamorphosed Upper Proterozoic of

the Barrandian area (Kettner 1917, Zoubek
1948, Chdb — Suk 1978), and a close relation-
ship to the Upper Proterozoic volcanism (Fiala
1978), the MLC was previously considered to
be a part of the Tepld~Barrandian region.

New investigations carried out in the SW
part of the Bohemian Massif in connection
with the KTB drilling program in Bavaria
(Weber - Vallbrecht 1986) and a new radio-
metric dating (Bowes — Aftalion 1991) showed
that Lower Palaeozoic elements may occur
here. Structural position, metamorphic de-
velopment (relics of medium to HP rocks) and
radiometric data (not indicating a Late Varis—
can thermal event near to 330-320 Ma) led
several autors (Behr et al. 1982, Franke 1984
a,b; Weber — Vollbrecht 1986, Matte et al.
1990) to the incorporation of this unit into the
Tepld-Domatzlice Zone, which may be part of a
complex nappe pile on the Moldanubian-
Saxothuringian boundary.
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Fig 1. Geological map of the W surroundings of the ML Complex (Kachlfk 199]) based on the new concept of the Kladskd unit.
Structural lines of some diorite bodies forming outliers of the ML Complex on Saxothuringian autochthon are not plotted be-
cause of their small size.

Tertiary: I - clay, gravel; 2 - basalt; Late Variscan intrusives of the Karlovy Vary pluton: 3 - autometamorphosed fine grained
granite; 4 - tourmaline-bearing medium-grained granite; 5 - biotite granite; 6 - coarse-grained muscovite-biotite granite;
7 - coarse-grained porphyritic biotite granite; Variscan granitoids of the Bory pluton: 8 - amphibole-biotite granodiorite to
quartz diorite; Kladska unit: 9 - banded andalusite hornfelses with quartzitic layer 10 - muscovite — biotite + — garnet + -
andalusite schists; 11 - cherts; 12 - metagreywackes, metapsammites; 13 - metabasite (brecciated lavas, massive metaba-
salts); the Slavkovsky les crystalline unit: 14 - biotite-sillimanite gneiss with magnetite bearing quartzite intercalation and
black shales; 15 - muscovite - biotite quartzitic hornfelsic gneiss; the Dylefi unit: 16 - two-mica quartzitic banded schists; the
Tirschenreuth-Mihring Zone: 17 - two-mica gneisses eastwards partly retrogressed: 18 - quartzite; 19 - black mostly silici-
fied black shales; 20 - diorite in the ZTM; the Maridnské Ldzné Complex: 21 - serpentinite; 22 - amphibolite; 23 - eclogite

The Saxothuringian Zone in the W part of
the Bohemian Massif is composed of two
structural units: a lower autochhtonous to
paraautochthonous unit and an upper alloch-
thonous unit (Franke 1989). The epizonal to
mesozonal (HT-LP) autochthonous unit con-

sists of Lower Palaeozoic members (Ordovician
to Lower Carboniferous) in the Thuringian
facies (Gandl et al. 1986, Franke 1989). A Pre-
Ordovician sequence (? Upper Proterozoic to
Cambrian) may be represented by the Arzberg
Group (Von Gaertner 1942, 1951). This unit
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crops out near the contact with Moldanubicum
s.s. in Bavaria (the Zone Tirschenreuth—
Maiéhring is probably a transition zone between
these two units — Kreuzer et al. 1989, Vejnar
1991b). Equivalents of the Pre-Ordovician
Arzberg Group may occur in the Czech part
below the Tertiary cover in the Cheb basin
(Vejnar 1991a) and also in the Slavkovsky les
Mts. (Zoubek et al. 1963, Neuzilovd — Vejnar
1963, Kreuzer et al. 1989).

The upper allochthonous unit is preserved
in the form of several tectonic outliers on the
former unit. The biggest tectonic outlier is the
Miinchberg gneiss complex. It differs from the
underlying unit in the development of the
Lower Palaeozoic which is developed generally
in the deep—water Bavarian facies and in its
metamorphic history. The Miinchberg klippe
consists of several tectonic slices with inverted
metamorphic zonation. The HP to MP meta-
morphism is older than 365 Ma (Gebauer -
Griinefelder 1979, Kreuzer et al. 1989, Franke
1989, Quadt 1990, Kreuzer et al. 1992). Unlike
the lower paraautochthonous unit, the highest
MP units with relics of HP rocks were not
affected by the Late Variscan tectonothermal
event.

Tectonostratigraphic units
of the studied area

The following tectonostratigraphic units
were distinguished in the studied area (Fig. 1):

The highest structural position is occupied
by the MLC which may represent a terrane
separating Saxothuringian from Moldanubian
terranes (Matte et al. 1990). It consist of ser—
pentinites which are overlain by amphibolites
and metagabbros with small lenses of eclo-
gites. Small intercalations of gneisses are also
present. Metabasites of this unit represent
relics of Lower Palaeozoic oceanic crust (49242
Ma, Bowes - Aftalion 1991) involved in the
Early Variscan collisional HP-LT event. Dur-
ing the Early Devonian (386-362 Ma -
Kreuzer et al. 1992), the original eclogite facies
rocks underwent retrogression in the amphi-
bolite facies conditions.

The Saxothuringian zone is represented by
the Kladskd unit, Slavkovsky les and Dylen
crystalline units.

The main object of the investigation, the so
called "Kladsk4 unit” underlies the MLC. Two
different lithologies were distinguished by
Fiala - Vondrova (1963):

1. metapelite and metasiltstone with interca—
lations of a light or dark coloured quartzite,

belonging probably to the Upper Ordovician

2. "the graphitic formation" - dark greyish or
black laminated metapelite and metaaleurite
with layers of metalydite which are compa-
rable with cherts in the Silurian of the
Bavarian facies (Vondrov4 1963). Fiala (1958)
reported also small lenses of metabasalt in-
terlayered in fine grained muscovite-biotite
micaschist near an abandoned uranium mine
at Smrkovec, SW of Prameny.

On the SW slope of the Slavkovsky les Mts
between Ldzné KynZvart and Maridnské
Lé4zné, micaschist to biotite-sillimanite para-
gneiss with intercalations of black shales and
dark- or light-coloured quartzite crop out.
These lithologies can be correlated with the
Dylen unit and with the Tirschenreuth-
Mihring Zone defined by German geologists
(Kreuzer et al. 1989). The relationship of these
units with the Kladskd unit is difficult to as-
certain, because the primary contact of these
units is obliterated by an intrusion of Variscan
granitoids on which only a few relics of the
mantle are preserved.

Redefinition of the Kladskd Group

Recent investigations showed that the
original definition of the Kladsk4 unit given by
Fiala — Vondrovd (1963) and the conception
used in geological maps on scale of 1:200 000,
sheet Karlovy Vary and Maridnské L&zné
(Vejnar — Zoubek 1962, Zoubek 1963), should
be reinterpreted for several reasons:

1. The Kladskd unit does not consist only of
metasediments; metabasites considered origi-
nally as a part of the MLC exposed W of the
line Novd Ves — M. Lazné (Fig. 1), are an in—
tegral part of this unit.

2. The Kladskd unit does not form small syn-
cline preserved as denudation remnant on
Variscan granitoids; It underlies rocks of the
MLC, which are thrust on the top of this unit.
3. Metasediments extended in the W sur-
rounding of Lazy village have closer li-
thological and metamorphic relations to the
rocks of the Slavkovsky les crystalline unit;
they do not belong to the Kladskd unit.

According to proposed concept, the Kladsk4d
unit consists of (Fig. 1):

1. low-grade to medium-grade metasediments
with intercalations of metabasalts (their
maximal thickness reaches several tens of
meters) which extend from the northern mar-
gin of Ldzné Kynzvart to the SW surroundings
of Kladsk4,

2. several hundred meters wide stripes of
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metasediments with one layer of metabasalts;
andalusite-bearing two-mica schists, cut by
two transversal faults of a NW-SE strike be-
tween Lazy and Prameny,

3. low-grade metasediments preserved as
large (several hundred meters) relics of mantle
on granitoids of the Karlovy Vary pluton on
the foothill of the Krusny hill W of Ldzné
Kynzvart,

4. metabasites extending from Nov4 Ves to the
SE surroundings of the village Prameny which
are in tectonic contact with the MLC, and

5. metabasites preserved as large denudation
relics on granitoids between Prameny and
Lazy, in the northern surroundings of Lazy,
and between Ldzné Kynivart and Maridnské
Lézné.

Metasediments of the Kladska unit

Metasediments of the Kladskd unit repre-
sent a group of low-to high—grade, originally
banded clastic rocks, which were strongly af-
fected by Variscan LP-HT metamorphism. It
resulted in the origin of hornfelse textures of
the majority of rocks. They can be divided in
two distinet groups (Fig. 2):

1. dark grey to black laminated to banded
metapelites to metaaleurites with milimeters
up to centimeters thick light quartzitic layers.
They scarcely contain intercalations of
greywackes and cherts, and

2. banded light yellow to brown metapsam-
mites, metagreywackes passing rarely into
fine-grained metaconglomerates.

The rocks of the first group crop out in the
western part of the studied area, underlying
the second sequence of metasediments. The
relationship of these two  members
(? stratigraphic or tectonic superposition) is
not clear due to the lack of outcrops in the
critical area. With regard to older interpreta-
tions of Fiala — Vondrovd 1963) and Zoubek
(1960), as for the stratigraphic position of
these constituents of the Kladskd unit
(Ordovician age for the light-coloured rocks of
the second group, Silurian for the dark-col-
oured rocks of the first group), it is obvious
that the stratigraphic sequence appears to be
inverted.

Rocks of the first group are transformed into
mostly black, quarzitic banded schists and
schistose hornfelses. The black colour is
caused by fine—grained sulphidic pigment and
by dispersed organic matter. In rocks of the
lower metamorphic grade, sedimentary struc-
tures such as lamination, graded bedding and

slump balls are often preserved. In coarser
grained rocks, clastic grains can be recognized.
(Pl. I/1). Quartz and plagioclase grains are
mostly not recrystallized. In greywackes,
psammitic lithoclasts were found to be formed
by cherts and quartzites.

Basic metavolcanites and small lenses of
acid tuffs are present in the upper part of this
formation.

M.Lazne €

Kladska unit

Fig 2. Tectonostrati-
graphic scheme of the
Kladz=kd unit (1-8) and
lower part of the
overthust MLC (9-13)
cropping out in the ]
studied area (orig):

1 - dark-grey banded metapelite with light-coloured
quartzitic bands, passing to metaaleurite; 2 - metagrey-
wacke; 3 - cherts; 4 - metabasite (lava flow breccias); 5 -
grey to brownish metaaleurite; 6 - acid tuff; 7 - metaaleu-
rite to metapsamite; 8 - conglomeratic sandstone; 9 -
metagabro, metadiorite; 10 - serpentinite; 11 - eclogite; 12
- amphibolite; 13 - biotite-sillimanite paragneiss

The overlying sequence extends into the
area E of Ldzné Kynivart. A lighter colour,
higher content of psammitic fraction and
parallel arrangement of the platy minerals,
resulting in a gneissose structure of these
rocks, are typical.

Quartz and plagioclase grains are mostly
coarsely recrystallized, some grains have pre-
served features of inner deformation. In some
places, e.g., at the Holina hill E of Ldzné
Kynzvart, these banded rocks pass into fine-
grained conglomeratic sandstones. Partly pre-
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served quartz clasts are as much as 4 mm
large in diameter.

Metabasites of the Kladska unit

Metabasites of the Kladskd unit represent a
distinct group of metabasalts differing by
chemistry, metamorphic grade and structural
features from metabasites of the MLC. In
comparison with amphibolites of the MLC,
metabasites of the Kladskd unit have higher
contents of alkalies and mostly CaO and
Al,O5. Most of the rocks fall into the field of
calc-alkaline to alkaline rocks ranging from
basalts to trachyandesites in .La Maitre's
(1984) classification diagram (detailed petro-
chemistry will be discused in another prepared
paper). A futher difference is very good
preservation of primary magmatic textures in
the less metamorphosed types of metabasalts.
Some relics of ophitic, amygdaloidal and
porhyritic textures were found (Pl. I/2, 3; Pl
111).

Metabasalts of the Kladsk4d unit can be di-
vided into two petrographically and petro-
structurally distinct groups:

a) massive metabasalts, slightly metamor-
phosed and deformed with preserved relics of
the primary magmatic fabric,

b) banded metabasalts, coarser—grained,
strongly sheared, mostly completely recrys-
tallized with well developed planar or plano-
linear fabrics.

Within the former group, following types of
metabasalts can be distinquished:

1. slightly recrystallized lava flow breccias (Pl
11/3) with relics of primary magmatic fabric,

2. massive, fine—grained, heterogenously de-
formed and schistose metabasalts, sometimes
with amphibole porphyroblasts,

3. massive, moderately recrystallized meta-
basites with up to 2cm long deformed re-
crystallized ellipsoidal phenocrysts of plagio-
clase enclosed in fine-grained amphibole-
plagioclase matrix.

Metamorphosed lava flow breccias
(metamorphosed fragmentites)

This type of metabasalts crops out in two
stripes several tens of metres thick and
aproximately 2km long; stripes alternating
with massive fine-grained metabasalts in the
metasediments of the Kladskd unit between
Lézné Kynivart and SW surroundings of the
village Kladskd (Fig. 1). Slightly coarser-
grained and strongly recrystallized types of

these metabasalts extend along the road
Maridnské Ldzné - Ldzné Kynzvart. They
were also scarcely found inside the tectonically
bounded block of metasediments which occurs
NW of the village Kladsk4d. Towards the E, this
rock type passes with increasing metamorphic
imprint into massive metabasalts described
below.

The rock is composed of mainly angular rock
fragments (1 to 30 cm in size) = Pl. II/2, the
shape of which depends on the intensity of
deformation and on section observed.

Individual fragments are surrounded by
fine-grained matrix and do not touch each
other, even if present in large numbers. They
are composed of brown-green hornblende,
irregular to tabullar grains of plagioclase,
spots of the epidote group minerals and dis-
seminated grains of opaque minerals. Most of
the fragments have the same or very similar
composition as the matrix. Some are formed by
more basic rocks in which amphibole prevails
over plagioclase. Usually they are more
strongly recrystallized than the surrrounding
matrix. The fragments are often densely frac-
tured (Pl. III/1), fractures being filled by
garnet, plagioclase, pale blue-green amphi-
bole, klinozoisite, calcite and scarsely by
chlorite. The lithoclasts formed by basalts with
amygdaloidal structure are quite frequent
while small lithoclasts of metasediments are
very rare.

Massive, fine-grained heterogenously
deformed and foliated metabasalts
sometimes with amphibole porphyroblasts

Metabasalts of this type are the most fre-
quent rock type in the studied area. They al-
ternate with the first type and are futher
preserved as denudation remnants on grani-
toids in the area between Lazy and Prameny.
Closer to the top of the Kladsk4 unit and to the
tectonic contact with the overlying MLC, the
slightly schistose metabasalts pass into
strongly foliated and banded metabasalts.

These scarcely to moderately foliated dark
green to black massive types are characterized
by stronger recrystallization of hornblende,
plagioclase (0.25 — 0.3 mm rarely up to 8 mm
in size) and by better developed deformational
fabric. Primary magmatic textures were de-
stroyed by these processes. Fractures filled by
plagioclase, garnet, amphibole, and clinozoisite
are rather scarce. The mineral assemblage of
these rocks is very similar to that of the first
group.
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The brown-green hornblende has recrys-
tallized into blue-green hornblende. Several
stages of the hornblende recrystallization
could be observed. The youngest grains are
hypidiomorphic, mostly tabular, without any
features of preferred orientation. They reach
the size of up to 4 mm, forming fan-like ag-
gregates. Their growth is related to the
thermal effect of the Karlovy Vary pluton.
Original plagioclase phenocrysts are fre-
quently recrystallized into fine—grained
mozaic. Larger clinozoisite grains originated
by decomposition of plagioclase. Titanite, zir-
con and biotite are accessory.

Massive, moderately recrystallized
metabasites with ellipsoidal phenocrysts

of plagioclase

Occurences of this type of metabasalts are
restricted only to several localities in the NE
surroundings of Ldzné KynzZvart. The main
difference from the above described types is
the presence of biotite and chlorite in the
matrix, partly due to a higher content of al-
kalies and retrogressive reaction during de-
formation in steeply inclined narrow shear
zones. Another different feature is porphyritic
and more coarse—grained texture of the ma-
trix. The original phenocrysts of plagioclase
(oligoclase) are mostly recrystallized into a fine
grained equigranular mosaic (0.0X mm in
diameter) of new grains. The deformed elip-
soidal aggregates of recrystallized plagioclases
up to 3 em in size are good marker indicating
ductile deformation of the rocks in relatively
thin (up to 0.X dm) shear zones. The contacts
of these rock types with those described above
are not sharp due to recrystallization and
deformation of the rock. Both cases of space-
time relationship were observed: small (up to
20 em in diameter) xenoliths of fine-grained
massive metabasalts enclosed in the por-
phyritic type and vice versa. Consequently,
these rocks, probably porphyritic dykes, (cf.
Fiala 1958) originated in a relatively short
time in one tectonomagmatic period.

The porphyroblastic metabasalts show an
assemblage of blue—green hornblende to pale
actinolitic hornblende, plagioclase (oligoclase),
biotite, chlorite, epidote and sulphidic ores.
Titanite is mostly present as accesory.
Metamorphic veinlets are filled, apart from the
main constituents (plagioclase and horn-
blende), by garnet, chlorite, minerals of the
epidote group and calcite. In contrast to fine—
grained metabasites, the originally brown

green hornblende is more intensively but in-
homogenously recrystallized here. It becomes
unstable in the matrix and is replaced by
chlorite, biotite, epidote and opagque minerals.

Plagioclase forming up to 2 cm large ellip-
soidal porphyritic grains (phenocrysts) and
fine to medium (0.X mm) grains in the matrix
is completely recrystallized into a fine grained
(0.0X mm in size) mosaic of new grains show-
ing often clear preferred crystallographic ori-
entation. The sericitized plagioclases filling
the veinlets are also strained and recrystal-
lized.

Chlorite, epidote and biotite are concen-
trated in places of maximum strain and form
slightly developed nonpenetrative foliation
planes.

Coarser grained thinly layered strongly
deformed mostly completely recrystallized
metabasalts (amphibolites)

These layered, medium-grained amphibo-
lites occur along the tectonic contact with MP
rocks of the ML, Complex, in the NE and SE
surroundings of the village Prameny (Fig. 1).

Large areal extent of this type is due to a
very gentle dip of metabasites under the SE
dipping thrust plane. They originated from the
same protolith as the previously described rock
type, which as indicated by chemistry,
mineralogy, whole rock habitus and existence
of transitional members. Due to much more
intense metamorphic and deformational im-
print during thrusting episode, the original
rock fabric was completely obliterated. Transi-
tional members between slightly recrystallized
metabasalts preserving primary magmatic
textures and completely reworked metabasites
occur as large denudation relics in the SW
surroundings of the village Prameny.

The dark green to black medium-grained
rocks are composed of blue-green tabular
grains of hornblende, plagioclase (oligoclase to
andesine) and epidote. Titanite and sulphide
are present as accesories.

Asymmetric porphyroblasts of hornblende
and plagioclase and the orientation of sub-
grains are associated with tectonic movements
of the top from SE to NW. Asymmetric struc—
tures and wedging of the amphibole and epi-
dote grains to the main deformation plane give
rise to the S-C fabric (Berthé et al. 1979) (P1.
III/2). The strongly deformed and dynamically
recrystallized grains of hornblende and pla-
gioclase forming hornblende and plagioclase
domains are often separated. In terms of de-
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formation fabric, these rocks can be classified
as high-temperature mylonites.

Fig 3. Diagram of dips of foliation planes
(a) and stretching lineations (b) in the
Kladskd unit. Variations in foliation dips

are due to younger folding postdating the
thrusting episode and due to anasto-
mosing development of foliation between
the strike-glip zones

Acid tuff

Acid crystalloclastic tuffs forming small
intercalations in the dark—grey pelitic schist of
the Kladskd unit were found in several places
near the old uranium mine NE of Ldzné
Kynzvart, closely underlying eastern stripe of
metabasalts. Their presence in the rocks of the
Kladsk4 unit is important from the point of
view of their geotectonic position and corre-
lation with other voleanic suites in adjacent
areas. Crystalloclastic tuffs are light—grey,
fine—grained massive rocks composed of very
fine—grained submicroscopic mosaic of pla-
giolase and quartz, brown-green -chlorite,
green biotite and sometimes yellow—green to
pale hornblende and sulphide pigment. Larger
partly recrystallized or non-recrystallized

quartz grains (up to 1.5 mm in diameter) are
rarely present in the fine grained matrix (Pl
II1/3). Some -of these grains preserve
bipyramidal habitus typical of acid volcanics.
In most cases, the original quartz grains are
recrystallized in several subgrains. Sometimes
these recrystallized quartz grains enclose
sericitized plagioclase up to 0.3 mm in
diameter.

The main constituents of the fine-grained
matrix are quartz, plagioclase, green biotite
and chlorite with anomallous bluish inter-
ference colours.

Metamorphism, structural pattern
and tectonic interpretation of the
Kladska unit

The Kladskd unit differs from surrounding
units (i.e., the Slavkovsky les Mits., the
Tirschenreuth—-Mahring Zone and the MLC),
mainly by its metamorphic and structural
development, apart from some differencies in
lithology.

Rocks of the Kladsk4 unit are characterized
by generally lower metamorphic grade, which
was recognized already by Fiala, Vondrovi l.c.
in Zoubek (1963). The HT-LP metamorphic
assemblage in metapelites and metabasites
originated during the main Variscan tectono-
thermal event dated 330-320 Ma (Kreuzer et
al. 1989). In contrast to the MLC and other
terranes near the Saxothuringian - Moldanu-
bian boundary, no relics of HP or MP
metamorphism were found.

Retrogression in steep shear zones has only
limited spatial extent. It is connected with
younger brittle-ductile tectonic movements
along the Maridnské Ldzné fault zone and its
accompanying structures following an intru-
sion of the Bory pluton and perhaps of some
members of the Karlovy Vary pluton.

In relation to the generally monoclinal dip of
the rocks of the Kladskd unit to the SE (Fig.
3a), metamorphic zoning is inverted and
metamorphic grade increases from Wto E, i. e.
from the bottom to the top.

The following metamorphic mineral as-
semblages occur in metapelites and meta-
psamites of the Kladsk4 unit:

1. quartz, chlorite, sericite, biotite, sulphide, +
plagioclase (partly recrystallized clastic
grains); as accesories are apatite, tourmaline,
2. quartz, biotite, muscovite, andalusite, +
garnet, plagioclase, suphides; tourmaline is
accessoric

3. quartz, biotite, andalusite, plagioclase, *
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cordierite, £ K—feldspar; tourmaline is scarce.
Chlorite together with sericite and a small
amount of greenish biotite remained stable in
the small relics of metasediments preserved in
the granites on the SW foothill of the Kruzny
hill, 3 km W of Ldzné Kynzvart. The pale-
green chlorite often forms cumuloblasts. Ma-
trix is very fine grained, chlorite and sericite
display a weak preferred orientation. Accord-
ing to Bell - Rubenach (1983), the matrix is
preserved mostly in the first or second stage of
foliation development. The original alternation
of psammitic and pelitic bands is sometimes
preserved. The original bedding (3;) is mostly
nearly parallel to S, foliation plene in which
chlorite and sericite grow (Pl. IV/1). These
minerals, however, do not form penetrative
layers (bands). Some of them are randomly
oriented. It is not possible to draw a "chlorite
out" isograd because the continuity of the
metasedimentary rocks is disturbed by in-
trusion of granites of the Karlovy Vary pluton.
In the NE surroundings of Ldzné Kynzvart
and in the relics of metasediments preserved
W of village Kladskd, garnet and andalusite
porphyroblasts appear. Staurolite was not
found, probably either due to unsuitable bulk
composition of the pelitic rocks or due to
lower-pressure which favoured growth of
andalusite and garnet. Fabric of these
metapelites differs strongly frem chlorite-
bearing metapelites. The original layering is
mostly completely overprinted. Mica- and
quartz-rich domains originated c iring meta-
morphic segregation due to solution transfer.
The matrix preserves the third to sixth stage
of shistosity development according to the
scale of Bell - Rubenach (1983). Biotite and
muscovite porphyroblasts show well developed
preferred alignment parallel mostly with S,
cleavage planes. Crenulation microfolds de-
forming S; foliation made up by muscovite,
sulphide and quartz grains are exceptionally
preserved. However, inclusion trails in garnet
and andalusite formed by small sulphide and
quartz grains show sometimes stage 1 or 2 of
S, plane development (Pl. IV/2, 3). It appears
that garnet and andalusite started to grow in
relatively early stages of the foliation develop-
ment. The differences in the stage of the
matrix and the porphyroblasts development
are caused by heterogeneity of the deformation
between the matrix and porphyroblasts (Bell
1981, Bell - Rubenach 1980). It could be
documented on the contacts of strongly
corroded garnets with biotite. Garnet grains
were dissolved in areas of relatively higher

strain during later stages of S, development.
The growth of garnet has probably proceeded
through the reaction:

(1) chlorite + biotite + quartz = almandine
garnet + biotite + water + andalusite,

In metapelites with well developed S, planes
(stage 4-6) garnet does not occur. The break-
down of garnet was probably caused by the
reaction:,

(2) garnet + muscovite = biotite + andalusite +
quartz,

A large amount of new biotite grains enclosed
in andalusite poikiloblasts supports this idea.
The peak of metamorphism is marked by
prograde reaction producing cordierite and K-
feldspar (3), which proceeded within tempera—
ture range 560-635 °C under pressures from 1
to 3 kbar (Winkler 1979).

(3) muscovite + biotite + quartz = cordierite +
K-feldspar + H,0.

This reaction was found to occur in a few
samples. Microstructural evidence also sup-
ports such a reaction. Some relicts of musco-
vite (which may be of secondary origin) and
strongly corroded relicts of biotite are pre-
served in large cordierite poikiloblasts enclos—
ing corroded irregular net-like grains. K-
feldspar grains grow close to cordierite or are
enveloped by large cordierite porphyroblasts.
The hypidiomorphic grains of muscovite
growing across the foliation planes and very
fine-grained chlorite are products of later
retrograde reactions connected with cooling,
during which part of cordierite grains was
replaced by micaceous aggregates.

A clear evidence of an increase in metamor—
phic grade toward the E can be found in me-
tabasites. The grain size of plagioclase,
hornblende and epidote increases progres—
sively towards the E. Relicts of the primary
magmatic textures are obscured by simultane-
ous recrystalization, during which penetrative
schistosity developed. The mineral assemblage
consists of brownish-green fine-grained
hornblende, plagioclase (oligoclase to ande-
sine) epidote or clinozoisite, titanite and
scattered grains of opaque minerals. This
mineral assemblage corresponds to medium-
grade amphibolite-horfelse facies. At the tec—
tonic contact of metabasalts of the Kladskd
unit with the MLC, the appearance of the
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rocks changes radically. The rocks obtain very
strong penetrative planolinear fabric flatly
dipping below the MLC. Long axes of plagio-
clase, hornblende and epidote grains show an
excellent preferred orientation in NW - SE
direction dipping 15-30° to SE. The original
fabric is completely replaced by growth of new
mineral grains in the direction of the stretch-
ing lineation.

The deformation proceeded at a relatively
high temperature together with a quick
growth of new grains up to 0.Xmm in
diameter which show relatively slight internal
deformation in comparison with metabasalts
cropping out farther away from the tectonic
contact with the MLC. Brittle veins filled with
the assemblage of plagioclase, clinozoisite,
garnet hornblende, tchlorite, *calcite cutting
the sheared metabasalts in the NE neigh-
bourhood of Ldzné Kynzvart (Fig. 1) indicate a
transition from a ductile to a brittle-ductile
regime.

The main lithological boundaries and NE -
SW striking foliation planes dip generally to
the SE (Fig. 4). The dip of foliation planes
decreases from the W to the E to the minimal
value at the contact with the MLC. Some ir-

regularities in the dip of foliations can be ex-
plained by progressive uneven development of
the main schistosity S, and by its younger
overprinting by steeply dipping foliation
formed during a later strike—slip episode.

Intrafolial tight to isoclinal folds evolved
during the thrusting epidode. After this event,
open folds of NE-SW direction with steeply
dipping axial planar cleavage and subhori-
zontal axes originated. These folds are
younger than the main thrust plane (the
thrust plane is folded by them) along which
the ML complex was overthrust on the top of
the Kladsk4 unit.

Three different stretching lineations were
recognized (Fig. 3b). The dominant penetrative
NNW-SSE lineation is developed mainly in
metabasites close to the tectonic contact with
the MLC and is connected with thrusting of
the MLC on the Kladskd unit. Both the NE-
SW, and NW-SE trending subhorizontal
stretching lineations marked by elongation of
rocks fragments in the lava flow breccias are
products of movements along steeply dipping
strike slip zones. The time-space relations of
these structural elements, however, cannot be
studied directly in the field.

5
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Fig 4. Schematic cross-section through the Kladska unit and lower part of the overthrust ML complex. For legend see Fig.l

Discussion and conclusions

Recent geological mapping in the W sur-
roundings of the MLC along the presumed
boundary between the Tepld-Barrandian and
Saxothuringian regions brought new signifi-
cant insights into the relationship between
these units.

The metabasites extending W of VIéi hibet
ridge, serpentinite body, presented earlier as
part of the MLC (Vejnar - Zoubek 1962,
Zoubek et al. 1963), appear not to belong to
this unit. They are now interpreted (as op-
posed to Fiala — Vondrovd 1963) as part of the
Kladsk4 unit (Fig. 1). This concept is sup-
ported by several lines of evidence.

1. In contranst to the rocks of the MLC, which
show medium-pressure metamorphism with

HP relics (eclogites), the metabasites and as-
sociated metasediments of the Kladskd unit
have undergone only low- to medium-grade
LP-HT metamorphism (high grade assem-
blages are rarely observed), dated in the
German part at 330-320 Ma - (Kreuzer et al.
1989).

2. The metabasites of the Kladskd unit differ
from those cf the MLC by their calc-alkaline
to alkaline chemistry. Some of the slightly
recrystallized rocks preserve primary mag-
matic fabrics (ophitic, porphyritic, amyg-
daloidal, brecciated).

3. The metabasites and associated metasedi-
ments of the Kladskd unit are separated from
the rocks of the MLC by a flat-lying, SE dip-
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ping ductile shear zone situated at the base of
the VIé{ hibet serpentinite body.

Incorporation of metabasalts into the Klad-
skd unit, together with their chemistry,
structural and metamorphic setting allows the
following interpretation: During LP-HT phase
(330-320 m.y. BP), the MP rocks with HP
relics of the MLC were thrust over the autoch—
thonous or paraautochtonous rocks of the
Kladsk4 unit over a minimal distance of 6 km
(Fig. 4). Serpentinite and diorite bodies scat-
tered to the west of the MLC and resting on
the Saxothuringian autochton represent out-
liers of the MLC. With regard to the dif-
ferences in the metamorphic grade between
the Kladskd and Slavkovsky les crystalline
units, a tectonic contact between these units
cannot be ruled out. The NE and S to SE con-
tinuation of the thrust plane is obscured by the
intrusion of Variscan granites and by Tertiary
voleanics and by movements on the NW-SE
trending strike-slip zones. Occurrences of
serpentinites and metabasites in the Bory
pluton and in the Tachov crystalline unit may
indicate a continuation of this thrust plane to
the SE.

In spite of the presented new findings,
stratigraphic range, structural and geotectonic
position of the Kladskd unit are open for
futher discussion. Upper Ordovician and Si-
lurian ages suggested by Fiala — Vondrovd
(1963), must be taken into consideration. But
in this case the stratigraphic sequence appears
to be inverted. The dark metapelitic schists
with chert intercalations rich in apatite
(Vondrov4 1963) have been correlated with the
Silurian of the Bavarian facies. However,
bimodal cale-alkaline to alkaline volcanism
shows a close relation to metavolcanites of the
Prasinite-Phyllit Series of the Miinchberg

References

Behr, H.J. - Engel, W. = Franke, W. (1982): Variscan wild-
flysch and nappe tectonics in the Saxothuringian
zone (Northeast Bavaria, West Germany).. - Amer.
dJ. Sci., 282, 1438-1470. New Haven.

Bowes, D.R. - Aftalion, M. (1991): U-Pb zircon izotope
evidence of Early Ordovician and Late Proterozoic
units in the Maridnské Ldzné Complex, Central
European Hercynides. - Neu. Jb. Mineral. Mh., 7,
315-326. Stuttgart.

Bell, T.H. (1981): Foliation development: The contribution,
geometry and significance of progressive bulk in-
homogeneous shortening. — Tectonophysics, 78, 273-
296. Elzsevier Amsterdam.

Bell, T H. — Rubenach, M.J. (1980): Crenulation cleavage
development - evidence for progressive bulk in-
homogeneous shortening from millipede microstruc-
tures in the Robertson River Metamorphics. - Tec-

nappe pile and Erbendorf greenschist Zone
(EGZ). Especially conspicous is agreement in
composition with the metabasites from Ho-
henkonden quarry (Okrush et al. 1986).
However, according to Reitz in Franke (1989),
metapelite of the Prasinite Phyllit Serie have
yielded Late Proterozoic microflora. An un-
ambiguous solution of the stratigraphic,
structural and facies relevance requires futher
detailed correlation of the units discussed
above.

More attention should be paid to the struc-—
tural and paleogeographic position of the
MLC. The following questions remain to be
answered: Is the MLC a tectonic slice pre-
served after a closure of the Saxothuringian
ocean (Matte et al. 1990)? What is its pa-
leogeographic and palaeotectonic relation to
the Gfohl terrane (comp. discussion in Franke
1989)? Another open question is the relation—
ship of the Krusné hory-, MLC- and
Moldanubian eclogites.

Tectonometamorphic evolution and lithology
of the Kladskd unit showing inverted meta-
morphic zonation is different from the prob-
ably autochtohnous Slavkovsky les crystalline
unit. This demonstrates that the Saxothu-
ringian - Tepld-Barrandian boundary repre-
sents a complicated Variscan stacking of
nappes comparable in some features with the
Miinchberg klippe and the Zone Erbendorf-
Vohenstrauss. However, the structural con-
cept of the Kladskd unit, as proposed here,
differs from that of the Erbendorf greenschist
Zone (cf. Schiissler et al. 1989): whereas the
serpentinites are assumed by Schiissler et al.
(1989) to be a part of the EGZ, they are iden—
tified here as the basal part of the MLC nappe,
thrust over the Kladsk4 unit.

tonophysics, 68, 9-15. Elsevier. Amsterdam.

- (1983): Sequential porphyroblast growth and crenu-
lation cleavage development during progressive
metamorphism. — Tectonophysics, 92,171-192.

Berthé, D. — Choukronne, P. = Jegouzo, P. (1979): Or-
thogneiss, mylonite and non-coaxial deformation of
granites: the example of South Armorican Shear
Zone: - J. Struct. Geol., 1, 31-42. Bristol.

Chdb, J. - Suk, M. (1978): The metamorphic development of
the Bohemian Massif on the Czechoslowak territory.
— Shor. geol. Véd., Geol., 31,109-126. Praha.

Fiala, F. (1958): Hlavnf typy hornin v Sirifm okolf Prament
v Ci{zafském lese. — Geol. Prdce, zo3., 50, Geol. st. D.
Stira. Bratislava.

= (1978): Proterozoic and Early Palaeozoic volcanism of
the Barrandian-Zelezné hory Zone. - Sbor. geol.
Véd., Geol,, 31, 7T1-90. Praha.



Journal of the Czech Geological Society, 381-2 (1993)

53

Fiala, F. - Vondrouvd, N. (1963): Silur synklindly Kladskeé -
In: V. Zoubek a kol. 1963: Vysvétlivky k pfehledné
geologické mapé 1 : 200 000 , M 33 XIII Karlovy Vary.
UstF. tst. geol. Praha,

Franke, W. (1984a): Variszischer Deckenbau im Raume der
Miinchenberger Gneiss-masse, abgeleitet aus der
Fazies, Deformation und Metamorphose in umge-
benden Paliozoikum. - Geotekt. Forsch., 68, 1-253.
Stuttgart.

- (1984b): Late events in the tectonic history of the
Saxo-Thuringian Zone. — In: D.W.H. Hutton — D.J.
Sanderson eds.: Variscan tectonics of the North At-
lantic region. Blackwel Sci. Publ., 33-45.

- (1989): Tectonostratigraphic units in the Variscan
Belt of Europe. — Geol. Soc. Amer, Spec. Pap., 280.

Gaertner, H. R. v. (1942): Die Schichtgliederung der Phyl-
litgebiete um Nordbayrern und ihre Einordnung in
das stratigraphische Schema. - Jb. Reichsamt.
Bodenforsch. 1942, 54-60. Berlin.

- (1951): Probleme des Saxothuringikums. - Geol.
Rdsch., 36, 66-78. Stuttgart.

Gandl, J. - Friedrich, Th. - Happel, M. (1986): Zur Strati-
graphie des nichtmetamorphen Paldozoikums am
Siidrand der Miinchenberger Gneissmasse (Blatt
5936 Bad Berneck). - Geologica Bavar., 89, 77-93.
Miinchen.

Gebauer, D. — Griinenfelder, M. (1979): U-Pb zircon and
Rb-Sr mineral dating of eclogites and their country
rock: Example: Miinchberger Gneiss Massif, north—
east Bavaria. - Earth Planet. Sci. Lett., 42, 35-44.
Amsterdam.

Kastl, E. - Tonika, J. (1984): The Maridnské Ldzné meta-
ophiolite complex (West Bohemia). - Krystalinikum,
17,59-76. Praha.

Kettner, R. (1917): Versuch einer Stratigraphischen Eintei-
lung des Bohmischen Algonkiums. - Geol. Rdsch., 8,
(5-8), 169-188. Stuttgart.

Kreuzer, H. - Eberhard, S. — Schiissler, U. — Okrusch, M. -
Lenz, K L. - Raschka, H. (1989): K-Ar geochronology
of different tectonic units at the northwestern mar-
gin of the Bohemian Massif. - Tectonophysics, 157,
149-178. Amsterdam.

Kreuzer, H. - Vejnar, Z. - Schiissler, U. - Okrush, M.,
Seidel, E. (1992): K-Ar dating in the Tepld-Do-
matzlice Zone at the western margin of the Bohemian
Massif. - Proceedings of the Ist International Con-
ference on the Bohemian Massif, Prague, Czechoslo-
vakia, Sept. 26. - Oct. 3, 1988, 168-175.

Le Maitre, R.W. (1984): A proposal by the IUGS Subcomis-
sion on the Systematics of Igneous Rocks for a
chemical classification of volcanic rocks based on the
total alkali silica (TAS) diagram. - Austr. J. Earth
Sci., 31, 243-255.

Matte, Ph. - Maluski, H. - Rajlich, P. = Franke, W. (1990):
Terrane boundaries in the Bohemian Massif: Result
of large-scale Variscan shearing. — Tectonophysics,
177,151-170. Amsterdam.

MtsaF, Z. - Jeltnek, E. - Souéek, J. — Tonika, J. (1984): The
correlation of gabbro-peridotite massifs. - Krysta-
linikum, 17, 93-113. Praha.

Neuzilovd, M. — Vejnar, Z. (1963): Geologie a petrogeneze
krystalickych bfFidlic severozdpadn{ &dsti Slav-

kovského lesa. — Sbor. Ust¥. Ust. geol., Geol., 28, 87-
106. Praha.

Okrush, M. — Seidel, E. — Schiissler, U. — Richter, P. (1989):
Geochemical characteristics of metabasites in dif-
ferent tectonic units of the northeast Bavarian crys-
talline basement. - In: R. Emmerman - J. Wohlen-
berg eds: The German Continental Deep Drilling
Program (KTB). Pre-site studies in the Oberpfalz
and Schwarzwald. 67-79. Springer Verlag. Berlin.

Polansky, J. (1978): Geofyzikdlni vyzkum Slavkovského
lesa. - Sbor. geol . Véd., uzitd Geofyz., 15, 7-27. Pra-
ha.

Quadt, A v. (1990): U-Pb -zircon and Sm ~Nd analyses on
metabasites from the KTB pilote bore hole. - KTB
Rep., 90, 4, 544.

Réhlich, P. - Stovtékovd, N. (1968): Die Tiefenstorungtek-
tonik und deren Entwicklung im zentralen Teile der
Bohmischen Masse. — Geologie, 17, 6-7, 670 - 497.
Berlin.

Schiissler, U. - Richter, P. — Okrusch, M. (1989): Meta- .
basites from the KTB Oberpfalz target area, Bavaria
- geochemical characteristics and examples of mobile
behaviour of "immobile elements". - Tectonophysics,
157,135-148. Amsterdam.

Vejnar, Z. (1991a): Metabasites from the drill hole Cheb
HV-18, West Bohemian Saxothuringian region. -
Vast. Ces. geol. Ust., 66, 4, 201-213. Praha.

- (1991b): Structural and metamorphic patterns of the
calc-zilicate and metapelitic rocks from Vysoka,
western Bohemia, and remarks on the Saxothu-
ringicum/Moldanubicum boundary. - Vést. Ces. geol.
Ust., 64, 6, 349-364. Praha.

Vejnar, Z. - Zoubek, V. (1962): Vysvétlivky k pfehledné
geologické mapé CSSR 1:200 000, M-33-XIX. Ma-
ridnské Lazné a M 33-XXV Svarcava. Praha.

Vondrovd, N. (1963): Silur Synklindly Kladské. - In
V.Zoubek et al. 1963: Vysvétlivky k prehledné geo-
logické mapé 1:200000, M 33 XITI, Karlovy Vary.
Ustf. tist. geol. Praha.

Weber, K - Vollbrecht, A (1986): Ergebnisse der Vor-
erkundugsarbeiten, Lokation Oberpfalz. - Kon-
tinentales Tiefenbohrprogramm der Bundesrepublik
Deutschland. Seeheim Odenwald, Kollog. 2.

Winkler, G.F. (1979): Petrogenesis of metamorphic rocks. -
Fifth Ed. Springer Verlag. Stuttgart.

Wirth, R. (1978): Geochemie und Petrographie der palio-
zoischen Magmatite des Frankewaldes. Diabase-
Keratophyre-Pikrite. — Ph. D. thesis, Universitit
Wiirzburg.

Zoubek, V. (1948): Poznimky ke stratigrafii krystalinika
Ceského masivu I, IT. - Sbor. Stét. geol. Ust., 13,
463-498. Praha.

- (1951): Predbéznd zprdva o geologickém vyzkumu a
mapovdni oblasti karlovarského plutonu. - Vést.
Ust#. Ust. geol., 26, 166-179. Praha.

- (1960): Vysvétlivky k prehledné geologické mapy
CSSR, 1:200 000, list Karlovy Vary. - Ustf. dst. geol.
Praha.

Zoubek, V. et al. (1963): Vysvétlivky k pFehledné geologické
mapé CSSR 1:200 00, M-33-XIII - Karlovy Vary. -
Ustf. tst. geol. Praha.



54 Journal of the Czech Geological Society, 38/1-2 (1993)

Geologicko-stukturni doklady pro pozdné variské nasunuti
maridnskoldzenského komplexu na saxothuringikum

Nové geologické mapovdnf, litostratigraficky, strukturn{ a geochemicky vyzkum v z. okolf maridnskoldzefiského
metaofiolitového komplexu (MLC) vedl k redefinici hranice mezi zénou - Tepld-DomaZlice (ZTT) a saxothuringikem.

Metabazity vystupujicf z. od serpentinitového télesa Vlétho hibetu, dosud povaZované za souddst maridnskoldzefiského
komplexu (Vejnar - Zoubek 1962, Zoubek et al. 1963), nejsou souédst{ uvedené jednotky, postizené devonskou (386-362 mil.
let — Kreuzer et al. 1992) stfednétlakou barrowienskou metamorfézou s relikty vysokotlakych eklogitd, ale jsou nové inter-
pretovany jako souddst jednotky definované Fialou - Vondrovou (1963) jako "synklindla Kladské", jejiz litostratigrafickd ndpla
je redefinovdna.

Jednotka Kladské je souborem slabé aZ silné metamorfovanych sedimentd (chlorit-biotitickych, biotit-andalusitickych a
biotit-andalusit-cordierit + K-Zivec rohoved) s vlozkami lyditd a polohami alkalicko-vdpenatych aZ alkalickych bazaltd,
trachybazaltd a trachyandezitd se zachovalymi relikty primdrnfch magmatickych struktur.

Béhem pozdné variské nfzkotlaké vysokoteplotnf tektodeformaénf fize (320-330 mil let - Kreuzer et al. 1989) byly
stfednétlaké horniny maridnskoldzefiského komplexu s vysokotlakymi relikty pfesunuty smérem k SZ pfes paraautochtonn{
horniny jednotky Kladské na vzddlenost nejméng 6 km. Serpentinity a pravdépodobné i nékteré metadiority vystupujfef z. od
serpentinitového télesa VIétho hibetu jsou drobnd tektonickd bradla spoéfvajief na paraautochtonu sasko-durynské

pFizludnosti. Ndsunovd plocha je navrhovdna za novou hranici saxothuringika a maridnskoldzefiského komplexu.

RECENZE

J.L. Briaud: The pressuremeter. - 336 str., nakl
A A Balkema, P.O. Box 1675, 75 US dolard. Rotterdam,
1992,

Méren{ deformacf zemin i pevnych hornin ve vrtech pre-
siometrickou sondou je u nds jiZ dobfe zndmd, pfesto viak
malo vyuzivand metoda ke zjistovdn{ geotechnickych vlast—
nostf zdkladové pidy. Zdznam zmény tlaku a objemu sondy
pii zkousce ve vrtu umoZfiuje stanovit presiometricky mo-
dul a vynést graficky vztah mezi napétim a deformac{ hor-
ninového prostfedf v rizné hloubce vrtu a z toho odvodit
fadu didleZzitych mechanickych vlastnostf pro vhodny ndvrh
zdkladové konstrukce.

Knihu, kterou napsal na vysoké odborné tirovni dlouho-
lety praktik a v soucasné dobé profesor univerzity v USA,
1ze plnym prdvem oznadit titulem "Presiometr a jeho vyuzi-
t{ od A do Z". Obsahuje viechny technické 1idaje o pFistroji,
jeho nasazenf p¥i priizkumu v terénu i zplisob vyuzit{ vy-
sledkd méfen{ pfi zpracovdn{ projektd riznych zdklado-
vych konstrukef, jak o tom svédéf jednotlivé kapitoly knihy:

1 - Druhy presiometrd, 2 - Kalibrace pfistroje, 3 - Para-
metry vrtd pro mérenf, 4 - Pribéh zkouSek a rizné zpiiso-
by méfeni, 5 - Teoretické podklady pro vyhodnocen{ zkou-
Sek, 6 - Stanoven{ geotechnickych parametrii zdkladovych
ptd, 7 - Srovnan{ vysledkd méfenf = jinymi geotechnickymi
zkouskami, 8 - Ndvrh mélkych zdkladd, 9 - Ndvrh svisle
zatfzenych pilot, 10 — Ndvrh vodorovné zatfZenych pilot, 11
— Ndvrh opérnych zdf- 12 - Ndvrh injektovanych kotev, 13
— Nidvrh silniénfho spodku, 14 - Dal3f aplikace presio-
metrickych méFenf, 15 - Vyhody a nevyhody presiometric—
kych méfreni, ekonomicky rozbor metody.Dodatky A az F,
které tvoif druhou polovinu knihy, jsou®velmi dspéinym
dopliikem ke kapitoldm 8 az 14. Obsahujf praktické prikla-
dy ndvrhu konstrukce prislusného typu.

Knihu lze vrele doporucit jak prizkumnym podnikdm
s presiometrickou sondou pracujicfm, tak projekénfm orga-
nizacfm, které hodnoty z presiometrrickych méFfen{ pouzi-
vajf pFi navrhovdnf staveb, nebot’ v nasf odborné literatufe
nic podobného neexistuje.

Josef Zajic
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V. Kachlik: The Evidence for the Variscan nappe thrusting .. (PL. I)

1. Quartzite lithoclasts in
graywackes of the lower part
of the Kladsk4 unit, the
Krusny Hill, 3 km W of Lazneé
Kynzvart, size 1 mm

2. Relics of primary magmatic
fabric in the metabasalts of
the Kladska unit. Ophitic
texture of the matrix between
lava fragments, NE of Lézné
Kynzvart

3. Amygdaloidal structure in the
metabasite fragment enclosed
in the matrix with relicts of
primary ophitic texture. NE of
Lézné Kynivart
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Porphyritic fabric in the
metabasite, NE of Ldzné
Kynzvart. Some of porphyric
plagioclase grains are
recrystallized into a fine
grained mosaic of new grains.
Ellipsoidal shape is caused by
shearing of the rocks

Contact of a lava fragment
with matrix preserving relics
of magmatic fabric, favour the
magmatic origin of these
fragmentites belonging to the
Kladskd unit., NE of Lazné
Kynzvart

3. Metamorphosed fragmentites
interpreted as lava flow
breccias, “brecciated lavas”,
500 m NE of Lazné Kynzvart
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V. Kachlik: The Evidence for the Variscan nappe thrusting .. (PL. III)

1. Fractured brecciated lavas of
the Kladska unit. Late
syntectonic veins filled with
plagioclase, hornblende,
garnet, clinozoisite and
scarcely with calcite, chlorite
and sulphides. Transition
from ductile to brittle
deformation., NE of Lazné
Kynzvart

2. Strong shearing of the
metabasites of the Kladska
unit several metres below the
trust plane (XZ plane)
produced exclusive preferred
orientation of plagioclase,
hornblende and epidote
grains. Compare the intensity
of strain and recrystallization
with PL.I11, 2,3

3. Fine-grained crystalloclastic
acid tuf composed of quartz,
plagioclase, chlorite and
biotite. Recrystallized,
originally magmatic
dipyramidal quartz grains are
sometimes preserved
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V. Kachlik: The Evidence for the Variscan nappe thrusting .. (Pl. IV)

1. Relationship of the sedimen-
tary bedding (S.) plane with
the S, plane marked by growth
of sericite, chlorite and
sulphide minerals. Chlorite-
sericite schist of the Kladskad
unit, SW foothil of the Kruzny
Hill. 3 km W of Ldzné
Kynizvart

2. Inclusion trails in andalusite
porphyroblasts showing stage
2 of cleavage development
(Bell - Rubenach 1983)

3. Strongly corroded garnets on
the contact with biotite.
Inclusion trails show that
garnet porphyroblasts have
grown in the early stage of the
S, foliation development




