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Clastic metasedimentary rocks from the Tepla Crystalline Complex (western Bohemian Massif) were analysed for
major and trace elements, Sr and Nd isotopes. The metamorphic grade of these rocks of presumed Neoproterozoic
protolith age increases from SE to NW from very low-grade to amphibolite-facies conditions. Geochemistry indicates
that the sedimentary protoliths for the whole sequence consisted of immature (pelitic) greywackes chiefly derived from
an ensialic island arc. No significant changes in composition from the lowest to the highest grade or across the strike
of isograds were observed. Chemical variations between original slates and greywackes within a single locality often
considerably exceed the variation among samples of different metamorphic grades or of different geographic positions.
The prevailing REE spectra with distinct negative Eu anomalies show a close similarity with those of modern turbidites
from ensialic island arcs. Several samples without any Eu anomaly resemble the REE patterns of less differentiated
island arc andesites. LREE leaching under oxidizing conditions is suggested by several REE patterns with positive
Ce anomalies. The Sm-Nd model ages T, of samples with Ce positive anomalies are higher (T, 1.8-2.0 Ga) than
those of all other samples (T, = 1.1-1.5 Ga). Initial Sr isotopic ratios for all samples are fairly constant and compatible
with an assumed dominance of isotopically less evolved detrital material. Geochemical characteristics of the clastic
metasediments of the Tepla Crystalline Complex are thus consistent with a model of incorporation and preservation of
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arc-derived sediments in a Cadomian accretionary wedge.
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1. Introduction

Geodynamic models for the crystalline basement in the
western Bohemian Massif concentrated mostly on recon-
structing the Variscan convergence of separate geological
units since the pioneering work of Weber and Behr (1983).
A lithogeochemical approach to the study of selected meta-
psammopelitic lithologies in the Bohemian Massif (Jakes
et al. 1979; Mrazek 1984; Cadkova and Mrazek 1987;
Matéjka 1988) as in other segments of the Variscan orogen
(Miiller 1989; Wimmenauer 1991) supplied initial valuable
comparative data. Several detailed structural (Hajna et
al. 2010, 2013) and lithogeochemical (Drost at al. 2004,
2007) studies of the Barrandian unmetamorphosed or
anchimetamorphosed Neoproterozoic sediments and vol-
canics appeared in the last decade. However, no systematic
studies in lithogeochemistry as yet exist in the low- to
high-metamorphosed western part of the Tepla—Barrandian
Unit, referred to as the Tepla Crystalline Complex (TCC).

The results of the present studies on metapelites and
metapsammites of the TCC allow a comparison with data

on similar rocks of the adjacent sequences of Barrandian
Neoproterozoic on the one hand and with its presumed
tectonometamorphic equivalent, the Erbendorf—Vohen-
straull Zone (ZEV), on the other. The ZEV is a medium-
pressure unit positioned at the westernmost border of the
Bohemian Massif in which the KTB superdeep borehole
was located (Weber and Vollbrecht 1986).

2. Geology and metamorphism of the
Tepla Crystalline Complex

The TCC represents a segment of Neoproterozoic rocks
comparable to those of the Barrandian area, but affected
by medium-pressure regional metamorphism. In the SE,
the boundary of the TCC against the Barrandian Neo-
proterozoic is conventionally set to the biotite isograd
(Fig. 1). The NW boundary of the TCC usually defines
the SE termination of the Maridnské Lazné Complex
(MLC), delineated by a continuous amphibolite band.
In the N, the MLC is thrust over low-pressure/medium-
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Fig. 1 Sample location and geology of the studied part of the TCC, for orientation see inset. Numbered points correspond to those in Tab. 1

temperature Saxothuringian metamorphic rocks (Kachlik
1993, 1994). The MLC thus forms the boundary between
the Saxothuringian and the Teplda—Barrandian units.
A similar but less distinct tectonic contact exists in the SE,
where medium-pressure metamorphic rocks of the TCC
are thrust toward the NW over metagabbros and am-

phibolites of the MLC (Matte et al. 1990; Zulauf 1997).
Beard et al. (1995) interpreted the MLC as an exotic
metaophiolite unit with its own specific lithological and
metamorphic characteristics. Its emplacement is believed
to have occurred during the Variscan collision between the
Saxothuringian and Teplda—Barrandian units. This concept
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was challenged by Stédra et al. (2002) and Timmermann
et al. (2004, 2006). The former study examined coronitic
metagabbros occurring as minor bodies within the MLC
and in the paragneiss and orthogneiss of the TCC. Some
metagabbros caused contact metamorphism of the host
rocks, and their emplacement age of 496+1 Ma (Bowes
and Aftalion 1991) documents the juxtaposition of the
MLC and TCC prior to late Cambrian times. The latter
studies obtained U-Pb zircon ages from the MLC rocks,
which fall into two age groups, c¢. 540 Ma and c¢. 380
Ma. The late Cadomian age was interpreted to reflect
the crystallization of the MLC oceanic protolith whereas
the latter one reflects the Variscan metamorphism and
decompression melting. Regional metamorphism of the
TCC shows a distinct NW-oriented gradient (Kratochvil
et al. 1951) defined by tectonically reduced biotite, garnet,
staurolite and kyanite zones (Fig. 1). Recent studies of the
metamorphic evolution distinguished both Cadomian and
Variscan Barrovian-type metamorphic overprints:

(1) To the NW of the staurolite isograd, the Cambrian
granitoids have been pervasively deformed into the my-
lonitic Tepla and Hanov orthogneisses (Zulauf 1997; Dorr et
al. 1998), whereas the Lestkov granitoid, largely situated in
the garnet zone, does not show a pervasive mylonitic fabric.

(2) Variscan garnet developed in pressure shadows
behind Cadomian garnet (Zulauf 1997).

(3) Variscan kyanite replaces andalusite in early Or-
dovician pegmatites (Zaéek 1994; Glodny et al. 1998).

(4) Staurolite replaces cordierite in the northern contact
aureole of the Lestkov granitoid (Chab and Zaéek 1994), in-
dicating that the staurolite isograd reflects the Variscan cycle.

(5) The ¥Ar—*Ar and K-Ar dating of hornblende and
white mica from the TCC yielded ages of 383 Ma and
366371 Ma, respectively (Kreuzer et al. 1992; Dallmeyer
and Urban 1998). Hornblende ages suggest a Devonian
temperature of more than ¢. 500°C for the northwestern
part of the TCC, assuming such a closure temperature for
the K—Ar isotopic system of hornblende (Zulauf et al. 2004).

Investigations into the crystallization—deformation re-
lationships in the TCC indicate that the biotite and garnet
isograds of Chab and Zacek (1994) (Fig. 1) reflect the Cado-
mian orogeny, whereas the staurolite and kyanite isograds
are Variscan in age. Variscan biotite and garnet appear im-
mediately to the NW of the Cadomian garnet isograd. To the
SE of the garnet isograd, the Variscan deformation occurred
under retrograde metamorphic conditions as compared to the
Cadomian fabrics (Zulauf et al. 2004).

3. Lithology, lithostratigraphy and age of
the Tepla Crystalline Complex

The existing knowledge of the lithology of the TCC pro-
tolith is mostly based on geological mapping (Vejnar et

al. 1962) and studies of metamorphic processes (Zacek
and Chab 1993; Chab and Zacek 1994) and is further
expanded by this paper.

The dominant lithological type are finely laminated
psammo—pelitic rhythmites with isolated slaty greywacke
bodies and rare greywackes that form alternating bodies
tens of centimeters to meters in thickness. The absence
of thicker greywacke bodies, the scarcity of basic volca-
niclastic sediments (Fig. 1) and only an isolated occur-
rence of black shales suggest an originally lithologically
monotonous succession (Holubec 1966).

Lithostratigraphic correlation of the TCC with the
Barrandian Neoproterozoic is only conventional. It is
supported by a similar lithofacies development of the two
units, particularly along their contact, i.e., along the biotite
isograd. Although various lithostratigraphic schemes have
been proposed for the Barrandian Neoproterozoic, includ-
ing the TCC (Kettner 1917; Réhlich 1965; Holubec 1966;
Chab and Pelc 1968, 1973; Chab 1978; Masek and Zoubek
1980; Ktibek et al. 2000; Masek 2000; Rohlich 2000; Lang
2000), recent studies of Hajna et al. (2010, 2011, 2012 and
2013) suggested that the central and NW parts of the Tepla—
Barrandian unit represent a fragment of an accretionary
wedge of the Avalonian—Cadomian belt, which developed
along the northern active margin of Gondwana during the
Late Neoproterozoic. This interpretation implies that the
various component units (commonly fault-bounded) of
the presumed wedge may not exhibit mutual stratigraphic
relationships as straightforward as previously thought. Nev-
ertheless, the TCC can be correlated with a lithologically
similar NW part of the Barrandian Neoproterozoic, referred
to as the Kralovice-Rakovnik Belt (Rdhlich 1965; Hajna et
al. 2010, 2011), with the difference being that the TCC is
progressively metamorphosed up to the amphibolite facies.

The age constraints for the TCC metasedimentary
rocks are the emplacement ages of the metagranitoids and
metapegmatites. The TCC Cambrian (meta-)granitoids
(the Lestkov Massif, the Tepla and Hanov orthogneisses)
yielded U-Pb zircon intrusive ages of ¢. 513 Ma (Dorr
et al. 1998), the metapegmatites gave U-Pb columbite,
garnet, monazite and zircon as well as Rb—Sr muscovite
ages of ¢. 480 Ma (Kosler et al. 1997; Glodny et al.
1998). These data thus provide an upper limit for age of
deposition of metasedimentary rocks of the TCC, most
probably pointing to Neoproterozoic to early Cambrian.
Paper by Dorr et al. (2002) summarized the geochrono-
logical evolution of the Tepla—Barrandian Unit in early
Cambrian to Neoproterozoic times.

4. Methods and sample description

The TCC metasedimentary rocks were sampled along
a cross-section from very low-grade chlorite—sericite
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Tab. 1 List of samples with their WGS coordinates

No. Description Variety Location N E
1 Two-mica paragneiss with Grt, Ky and Sil shl/shl Abandoned'(}ua?ry in a weekend-house settlement 1.5 km 50.0923 13.0136
NNE of Kojsovice
2 Two-mica paragneiss with Grt, Ky and Pl grw/grw  Roadcut at the Touzim—Bochov road, S periphery of Kozlov 50.1034 13.0256
porphyroblasts
3 Two-m.lca paragneiss with Grt and micace- grwlgrw Rocky outcrop in the valley of the Bochov Stream, 3 km 50.1320 13.0376
ous stripes SSW of Bochov
4 Muscovite-rich paragneiss with Grt and Chl shl/shl  Rocky outcrops below the dam W of Zlutice 50.0854 13.1291
5 Two-mica paragneiss with Grt and Chl shifshi  Rocky outerops in the valley of Stfela River 0.5 km W 50.0876 13.1504
of Zlutice
6 Micaschist with Grt arw/grw Out'crop on the evl'evatlon 1 km S of the Smilov railway 50.0445 13.0515
station E of Touzim
7 Micaschist with Grt, St and PI poikiloblasts grw/grw  Outcrop 2 km NW of Bezvérov at the road to Touzim 50.0080 13.0374
8 Tvxfo?mlca paragneiss with Grt, St, Ky and Pl shl/grw  Outcrop 0.8 km E of Dobra Voda E of Tepla 49.9885 12.9512
poikiloblasts
9 Biotite-rich micaschist with Grt grwigry QU on elevation 1.5 km § of BraniSov above the Utery 49 761 15 9979
Stream valley
10 Micaschist with Grt and St shl/shl  For the location see No. 9 49.9781 12.9970
11 Micaschist with Grt and St shl/shl  Roadcut of the forest road 1 km NW of Vidzin 49.9768 12.9708
12 Biotite micaschist with Grt, prh and graphite arwlgrw Outcrop on the N periphery of Utery, left bank of the Utery 499430 13.0039
substance Stream
13 Micaschist with Grt and St shl/shl  For the location see No.12 49.9430 13.0039
14 Micaschist with Grt shl/shl  Roadcut 2 km SSW of Utery at the road to BezdruZice 49.9207 12.9898
15 g:g;fn:lwa“hm with Grt, Po and graphite grw/grw  Outcrop 2.5 km SSW of Utery at the road to BezdruZice 49.9210 12.9851
17 Phyllite with Bt, Qtz clasts and volcanics erwlerw Outcrop at the road between Utery and Krsy in the Dolsky 49.9221 13.0306
fragments Stream valley
18 Phyllite with Bt shifshi  Outerop in the Utery Stream valleyl.5 km W of Ostrov 45 55 13 016
near Bezdruzice
19  Phyllite with Bt and Qtz—PI clasts grw/grw  For the location see No.18 49.9002 13.0216
20 Phyllite with sporadic Bt slt/sltshl/sh Outerop at Stary Miyn on the Utery Stream S of the 49.8880 13.0194
Krsy—Bezdruzice road
21 Phyllite with Bt grw/shl  For the location see No. 20 49.8880 13.0194
22 Micaschist with Grt and Chl shl/shl  Outcrop at the road 1 km SE of Zlutice 50.0899 13.1742
23 Biotite micaschist with Grt grw/grw  For the location see No. 22 50.0899 13.1742
24 Micaschist with sporadic Grt shl/grw  Outcrop in the Stiela River valley 1 km SE of Chyse 50.1020 13.2635
25 Phyllite with sporadic Bt, silky glitter shl/shl  Outcrop in the Stiela River valley 0.5 km ESE of Jablonné 50.0652 13.2747
26  Roofing phyllite with Po shl/shl ~ Abandoned quarry 1 km NE of Rabstejn 50.0557 13.2995
27 Roofing phyllite with Po shl/shl  Abandoned quarry at Rabstejn 50.0471 13.2959
28 Two-mica paragneiss with Grt, Ky and Sil shijshi  Outerop on the E periphery of Michalovy Hory, leftbank g 50, 15 791
of the Kosi Stream
29 Two-mica paragneiss with Grt, Ky and Sil shU/shl (s);?ar;p 2 km SE of Michalovy Hory, left bank of the Kosi g ggq1 15 064
30 Two-mica paragneiss with Grt grw/grw  For the location see No. 29 49.8881 12.8064
31 Two-mica paragneiss with Ky shl/shl (S)tl:g:rzp 3 km SE of Michalovy Hory, left bank of the Kosi 49.8803 12.8105
32 Two-mica paragneiss with Grt, St and Ky shi/shl gl‘;f;‘)p on the left bank of the Kosi Stream 3.5km E of g 075, 1 5097
33 Micaschist wit Grt arwlgrw Outcrop on the Promontory, left bank of the Kosi Stream, 498683 12.8164
4 km E of Plana
34 Phyllite with Bt and Qtz-PI clasts grwigry  erop on left bank of the Kosi Stream at the 49.8277 12.8402
Stiibro—Plana road
35 Micaschist with Grt, contact-metamorphozed arwlgrw Outhf)p on the right bank of the Kosi Stream, E periphery 498538 12.8194
to Bt-hornfels of Kiinov
36 Two-mica paragneiss with Grt and Ky shl/shl Outcrop on thf: left bank of the Hadovka Stream at the 499251 12.8761
nodules Lestkov—Tepla road
37 Two-mica paragneiss with Grt and Ky shl/shl Outcrop on the left bank of the Hadovka Stream 1 km NE 49.9123 12.8856

of Hanov

Rock types: shl — metashale, grw — metagreywacke — megascopic classification/chemical classification according to Fig. 2
Mineral abbreviations are after Kretz (1983)
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phyllites to amphibolite-facies kyanite—garnet gneisses
(Fig. 1). A total of 36 samples, c. 2-3 kg in weight, were
collected from outcrops and quarries. Table 1 contains
overview of the rock types, location of sampling sites and
their geographic coordinates. Sampled lithologies com-
prised either metashale (shl) or metagreywacke (grw).
The samples were homogenized by standard methods
at the Institute of Geology Academy of Sciences of the
Czech Republic (AS CR). The XRF analyses for major
and trace elements were performed by one of the authors
(Miiller-Sigmund) on a PHILIPS PW2404 spectrometer
at the Institute of Earth and Environmental Sciences,
Albert-Ludwig University, Freiburg in Breisgau, Ger-
many, using methods described in Norrish and Chappell
(1977). The REE analytical procedure (Povondra et al.
1968) consists in sample decomposition in a mixture of
concentrated nitric and hydrofluoric acids. Lanthanide
fluorides were converted into perchlorates by repeated
evaporation with perchloric acid. Dissolved samples
were transferred on ion exchange resin and the REE were
selectively eluted, getting rid of other matrix cations.
Collected fractions containing lanthanides were analysed

by ICP-OES method (P. Foch, Czech Geological Survey,
Prague in collaboration with P. Povondra, Faculty of Sci-
ence, Charles University, Prague).

The Rb—Sr and Sm—Nd isotopic determinations were
carried out by another author (Henjes-Kunst) at the Federal
Institute for Geosciences and Natural Resources (BGR).
Sample powders were mixed with ¥Rb—*Sr and 'YSm-—
8Nd spikes and dissolved in a micro-wave furnace in a
two-steps procedure (1% step: concentrated HF-HNO,; 2™
step: 6M HCI). Rubidium, Sr, and the lanthanides were
separated on standard cation-exchange columns. Samarium
and Nd were isolated from each other and adjacent REE
in separate columns using HDEHP-coated Teflon powder
(Cerrai and Testa 1963). The isotopic composition of Rb
was measured on a VG-Micro-mass MM30 single-collector
mass spectrometer; those of Sr, Sm and Nd on a Finnigan
MAT 261 multi-collector mass spectrometer equipped
with five Faraday cups. Neodymium isotopic ratios were
normalized to "SNd/"Nd = 0.7219 and are reported rela-
tive to '"*Nd/"*Nd = 0.511860 for the La Jolla Nd standard.
Strontium isotopic ratios were normalized to %Sr/*¥Sr =
0.1194 and are reported relative to ¥Sr/%Sr = 0.710245

Tab. 2 Major-element data for the Tepla Crystalline Complex metasediments [wt. %]

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 18 19
SiO, 66.85 64.89 71.40 65.19 62.81 72.50 66.40 7333 66.71 68.29 64.30 69.79 67.33 69.53 68.79 65.11 62.81 70.07
TiO, 068 086 0.72 071 0.75 0.69 067 0.62 0.69 0.69 074 065 078 071 0.74 0.71 0.78 0.66
ALO, 1528 1690 13.75 16.23 17.53 13.49 1589 12.96 15.83 15.74 17.23 14.09 16.93 1529 14.90 15.64 17.19 14.12
FeO(t) 535 556 3.82 544 6.11 3.80 488 3.68 4069 4.63 547 356 422 377 413 487 588 443
MnO 0.10 0.09 0.05 0.10 0.11 0.08 0.07 0.08 0.11 0.08 0.10 0.06 0.05 0.04 0.04 0.09 0.08 0.05
MgO 2115 218 140 224 257 134 198 153 1.62 167 205 136 1.73 160 1.62 187 245 1.87
CaO 095 142 083 091 1.00 1.13 249 084 157 078 0.89 258 0.61 066 155 1.8 027 022
Na,O 272 290 378 276 251 3.08 324 253 504 300 320 427 207 241 511 414 328 323
K,0 263 218 223 293 310 187 189 213 160 271 287 098 329 268 130 199 277 2.02
poO, 012 007 0.10 o0.12 0.13 o0.11 0.13 0.10 029 0.11 0.14 028 007 0.09 0.10 0.15 0.17 0.14
HO" 160 192 080 175 221 088 0.84 1.10 0.83 144 149 055 214 194 051 153 293 198
CO, 0.54 079 0.79 027 036 038 0.09 067 0.00 037 036 097 066 047 0.18 077 0.61 0.51
z 98.97 99.76 99.67 98.65 99.19 99.35 98.57 99.57 98.98 99.51 98.84 99.14 99.88 99.19 98.97 98.72 99.22 99.30
No. 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Si0, 60.14 60.79 6491 64.81 64.00 6527 62.43 62.62 61.97 70.80 73.57 61.93 6521 66.21 64.53 63.03 6540 64.86
TiO, 081 083 0.70 0.76 0.76 0.75 0.77 0.80 0.86 0.71 0.67 083 0.76 0.73 0.82 0.79 084 0.76
ALO, 18.19 1822 16.01 16.66 16.72 17.23 1694 17.14 1873 14.67 12.74 18.21 17.03 15.67 1585 16.60 16.84 17.25
FeO(t) 699 6.55 579 494 557 463 583 6.15 635 422 3.60 627 581 508 542 562 597 541
MnO 0.08 0.08 0.13 0.08 0.09 0.04 0.09 0.09 009 0.06 000 0.12 0.11 0.11 0.07 0.08 0.10 0.10
MgO 280 275 248 217 235 183 258 269 247 164 135 252 227 210 240 238 233 202
CaO 028 027 1.12 236 1.69 026 093 041 0.73 094 146 101 094 240 1.04 209 1.08 0.77
Na,0O 244 267 266 402 351 266 3.04 314 257 256 342 312 275 379 504 417 231 293
K,0 348 340 269 213 246 327 288 283 347 240 159 3.17 3.01 192 154 208 281 3.00
PO, 017 o0.16 0.12 0.12 0.13 0.13 016 0.17 0.13 0.12 0.09 015 0.14 0.13 0.15 0.13 0.16 0.16
H,0* 347 329 202 129 1.84 281 270 252 168 113 060 151 126 099 177 158 1.63 147
CO, 0.60 0.64 0.66 034 037 068 0.69 029 0.09 0.11 0.07 089 019 0.12 040 0.09 0.14 032
z 99.45 99.65 99.29 99.68 99.49 99.56 99.04 98.85 99.14 99.36 99.16 99.73 99.48 99.25 99.03 98.64 99.61 99.05
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for the SRM 987 Sr standard. Procedural blanks were less  and '"7Sm/'"**Nd = 0.1967 for a CHUR (Jacobsen and Was-
than 0.1 % of the relevant sample concentrations and are ~ serburg 1980). Single-stage depleted-mantle model ages
therefore negligible. Uncertainties (+2c) were 0.03 % for T, (DM) were calculated assuming '*Nd/"**Nd = 0.513151
7Sr/%Sr, 0.06 % for '"*Nd'*Nd, 1 % for ¥Rb*Srand 0.4 %  and “’Sm/**Nd = 0.219 for the present-day depleted-mantle
for ''Sm/'**Nd according to long-term measurements of the ~ reservoir and a linear Sm/Nd evolution trough time. In all
granite SARM and feldspar NBS 607 standards. Calcula-  calculations, the [UGS-recommended constants (Steiger
tion of the £, values is based on "*Nd/"*Nd = 0.512638  and Jiger 1977) were used.
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Fig. 3 Metasedimentary rocks of the TCC in the plots of Bhatia (1983). Geotectonic settings: PCM — passive continental margin, ACM — active

continental margin, CIA — continental island arc, OIA — oceanic island arc.

5. Geochemistry

5.1. Major elements

The analysed metasedimentary rocks of the TCC (Tab. 2)
contain 60.1 to 73.6 wt. % SiO, and 13.0 to 18.7 wt. %
ALQO,. According to K,0/Na,O vs. SiO,/Al0O, (all in
wt.%) classification plot of Wimmenauer (1984) (Fig. 2a),
almost all the TCC samples plot in the field of grey-

wackes. The K,0/Na,O ratio varies broadly around the
median value of 0.8 from about 0.2 to 1.6, which, at the
same time, represents the scatter of the greywacke—shale
counterparts from a single locality (samples 12 and 13).
Individual samples in Fig. 2a display a negative
trend marked by the regression line (dashed), reflecting
progressive weathering and decomposition of mostly
plagioclase, connected with an increase in clay min-
eral proportion in the primary sediment. Empirical line
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Fig. 4 Metasedimentary rocks of the TCC in the plot of discriminants
scores after Bhatia (1983). For abbreviations see Fig. 3.

(dotted) in Fig. 2a separates 16 metagreywackes from
20 metashales based on field evidence. We use this divi-
sion also in further projections.

No systematic compositional changes are observed
from the lowest to the highest grades of metamorphism
or across the strike of the isograds (Fig. 1). Variations due
to sedimentary sorting within a sedimentary succession
(marked sample pairs in Fig. 2a) exceed that between
samples of different metamorphic grades or geographic
positions.

Geochemical relationship between the TCC and the
unmetamorphosed to anchimetamorphosed Barrandian
Neoproterozoic metasedimentary rocks was assessed
using data of Cadkova et al. (1985). We prefer this geo-
chemical database produced in a single laboratory of the
Czech Geological Survey. The field “BARR” in Fig. 2a
covers 90 % of data points of 50 Barrandian greywacke
samples. Geochemical relation of the TCC to the similar
metamorphosed monotonous sequence of the western
part of the Bohemian Massif, the Erbendorf—Vohenstrauf3
Zone, was studied using data of Wimmenauer (1991).
The field “KTB” in Fig. 2a covers 90 % of data points
of 40 metagreywacke samples from the KTB superdeep
borehole.

The plot of K,O/Na,O (in wt. %) vs. the chemical in-
dex of alteration (CHIA according to Nesbitt and Young
1982) is shown in Fig. 2b. The CHIA is defined as the
molar ratio A1,O,/(AL,O, + K,O + Na,0 + CaO*) x 100,
where CaO* represents Ca residing only in silicate miner-
als (i.e., corrected for Ca in carbonates and phosphates).
The TCC samples exhibit a positive trend marked by a re-
gression line (dashed) reflecting a more intense alteration
of metashale samples. The CHIA cut-off value of about
63 separates most of metagreywackes (down to 54.7)
from metashales (up to 70.8). Note that the Barrandian
and KTB fields (see Fig. 2a) plot within the “metagrey-

wacke” domain, i.e. that characterized by relatively low
degree of alteration.

Major-element compositions of clastic sediments
show systematic variations depending on the tectonic
setting (Bhatia 1983). Figure 3 plots mafic components
of Fe,O, (total iron) + MgO in wt. % against TiO, (wt.
%), K,0/Na,0, A1,0,/SiO, and Al,0,/(CaO+Na,0),
respectively. Possible tectonic settings are as follows:
passive continental margin (PCM), active continental
margin (ACM), continental-island arc (CIA) and oceanic-
island arc (OIA). In Fig. 3a, the studied metagreywackes
plot mostly to the CIA field, whereas metashales shift
slightly to the OIA field. The latter is probably due
to relative mafic component enrichment in the clayey
phase of the primarily more altered shale variety. The
Barrandian greywackes cover the CIA field whereas the
KTB ones straddle the boundary of the adjacent OIA
field. Figures 3b, d document a conspicuous mobility of
alkalis and CaO due to weathering and decomposition
processes. In both cases, the less altered greywackes plot
in the CIA field, whereas in Fig. 3b, the more strongly
altered shales fall outside any of the fields defined. In the
above-mentioned figures, the KTB metagreywacke data
shift markedly in the same sense as the TCC metashales.
Plots with less mobile elements (Fig. 3a, ¢) produce more
compact pictures, which holds particularly for the Barran-
dian greywackes probably spared of stronger alteration.

Taken together, the set of major-element plots in
Fig. 3 suggest a mostly CIA provenance for the studied
samples, as well as for the KTB and BARR greywacke
sediments. The same conclusion comes from the plot of
major-element based discriminant functions after Bhatia
(1983) (Fig. 4). All the presented plots were set up by
analysing “sandstones”, in fact mostly by greywackes in
island-arc settings (Bhatia 1983). For chemically more
altered shale lithologies, the discrimination diagrams are
more or less invalid.

5.2. Binary and ternary plots based on trace
elements

Trace-clement data of the analysed TCC metasediments
are given in Tab. 3. Various plots are used to discriminate
the provenance of the sedimentary protolith (Figs 5-6).
In the ternary Co—Th-Zr/10 plot of Bhatia and Crook
(1986) (Fig. 5a), the TCC metasediments and Barrandian
greywackes concentrate in the continental-island arc area
(in the KTB data set, Co analyses are missing). The Sc—
Th—Zr/10 plot (Fig. 5b) provides a similar picture. The
KTB field is also missing, because of the lack of Sc data.
The La vs. Th plot (Fig. 6a) points unequivocally to a
CIA setting only for the Barrandian greywackes, whereas
the TCC and KTB metasediment data fall mostly outside
the delimited fields. The “normal” La/Th ratio of the
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Tab. 3 Trace-element data (except REE) for the Tepla Crystalline Complex metasediments [ppm]

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 18 19
Rb 86 68 83 96 95 61 65 68 68 87 96 50 98 81 41 66 89 64

Sr 122 190 145 135 131 157 231 127 204 128 148 170 110 84 135 223 120 122
Ba 574 713 465 620 572 486 387 505 246 533 527 167 723 675 432 420 554 535

Pb 14 17 14 21 24 12 12 16 27 20 19 13 15 16 17 19 17 14
Cu 29 27 8 28 36 5 18 12 4 12 22 19 20 18 3 23 25 18
Zn 107 100 81 99 124 67 61 56 78 82 89 104 85 67 33 77 107 77
Ga 17 19 13 18 20 13 17 12 13 17 20 11 19 17 12 15 18 14
Nb 9 10 8 9 10 7 3 7 8 8 10 7 10 8 7 5 11 7

Zr 174 261 265 176 171 250 145 217 216 217 193 229 198 210 213 188 197 199
Hf 6 6 7 5 5 5 4 6 6 6 7 6 5 5 6 5 4 5
Th 7.7 138 8.4 8.2 8.1 8.0 5.1 6.5 8.6 8.2 9.2 7.6 8.4 7.7 7.9 6.4 8.7 7.2
U 32 3.1 33 3.1 2.9 2.7 1.4 2.6 3.1 3.1 33 3.0 3.9 3.1 3.1 2.1 1.7 1.8
Y 30 55 28 32 30 26 23 26 29 30 30 29 33 31 33 24 29 23

Sc 13 14 12 16 16 13 15 13 15 15 15 16 15 15 12 14 14 14

\% 147 154 111 164 165 106 114 106 124 133 144 101 174 146 141 114 163 129
Cr 81 70 58 89 88 68 78 64 63 62 78 46 76 58 66 49 85 66
Co 20 11 5 7 16 4 13 4 12 10 13 11 3 3 9 12 16 11

Ni 45 14 13 25 38 15 26 14 24 25 31 48 6 5 21 18 36 27
La 379 579 338 365 341 313 266 306 310 31.8 356 308 370 319 330 285 16.1 1.1
Th/Sc 0.59 099 0.70 051 051 0.62 034 050 057 054 061 048 056 051 066 046 062 0.52
Zr/Sc 134 186 22.1 11.0 10.7 19.2 9.7 167 144 145 129 143 132 140 17.8 134 141 142
Th/U 240 440 252 266 282 296 357 249 276 268 279 256 219 250 255 3.11 498 4.09
Cr/V 0.55 045 052 054 053 064 068 060 051 047 054 046 044 040 047 043 052 051
Y/Ni 0.66 390 216 128 080 1.71 0.8 1.8 121 119 097 060 549 6.17 156 133 081 0.86
La/Sc 291 413 281 228 213 241 1.77 235 207 212 238 192 246 213 275 203 1.15 0.80
Rb/Sr 0.70 036 057 071 073 039 028 054 033 068 065 029 08 09 030 030 074 0.52
Cr/Ni 1.80 5.00 446 356 232 453 3.00 457 263 248 252 096 12.67 11.60 3.14 272 236 2.44
No. 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Rb 110 104 91 67 78 108 96 93 122 78 55 107 99 69 51 69 94 103

Sr 95 99 146 305 203 115 121 89 125 140 177 150 123 297 252 289 132 123
Ba 730 697 602 495 611 665 596 598 625 560 404 565 518 460 623 480 593 525

Pb 18 19 26 26 24 31 26 15 18 22 22 26 24 19 12 14 13 22
Cu 28 25 19 10 12 18 31 30 27 16 10 21 3 8 14 18 0 8
Zn 125 114 109 82 92 101 107 112 118 87 69 109 104 79 77 100 123 109
Ga 22 22 18 16 19 19 19 20 23 16 11 20 20 18 15 19 20 20
Nb 11 11 10 6 10 9 11 11 14 8 7 12 10 8 6 11 12 11

Zr 176 183 171 179 227 220 198 195 206 226 249 194 177 211 221 203 224 207
Hf 4 5 5 5 6 6 6 6 5 6 7 5 4 6 6 5 6 6
Th 9.0 9.3 8.5 5.7 8.5 8.5 9.5 9.3 102 7.9 8.0 9.4 8.4 7.2 7.3 9.3 8.7 9.6
U 2.0 1.9 2.7 1.7 2.2 2.8 3.0 2.8 3.8 32 2.7 3.7 32 2.4 2.2 2.0 3.8 3.6
Y 25 25 25 16 29 21 25 31 32 29 23 34 31 25 24 22 34 34

Sc 16 11 13 15 13 14 14 13 16 16 14 12 17 13 14 15 14 14

v 188 196 158 135 131 150 176 180 185 128 110 172 159 126 142 174 168 161

Cr 99 100 81 74 67 63 94 84 91 84 70 104 78 65 66 92 75 90
Co 18 11 16 9 11 8 11 18 14 8 6 14 13 13 15 16 16 12
Ni 47 45 39 11 23 15 42 44 34 26 16 29 35 20 20 42 37 28
La 169 11.6 332 93 364 264 340 363 368 332 317 406 342 262 272 165 368 352
Th/Sc 0.56 0.85 066 038 065 060 068 072 064 050 057 078 049 055 052 062 0.62 0.68
Zr/Sc 11.0 166 132 119 175 157 141 150 129 141 178 162 104 162 158 135 16.0 14.8
Th/U 447 489 3.18 335 392 3.04 316 334 268 244 295 253 265 293 327 461 229 269
Cr/V 053 051 051 055 051 042 053 047 049 066 064 060 049 052 046 053 045 0.56
Y/Ni 0.54 056 0.63 144 127 139 060 070 095 1.11 143 1.18 0.89 123 122 053 091 122
La/Sc 1.05 1.05 256 0.62 280 1.89 243 279 230 2.07 227 338 201 201 194 110 263 251
Rb/Sr 1.16 1.05 062 022 038 094 079 104 098 056 031 071 080 023 020 024 071 0.84
Cr/Ni 2,11 222 208 6.73 291 420 224 191 2.68 323 438 359 223 325 330 219 203 321
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Fig. 5 Metasedimentary rocks of the TCC in the ternary plots of Bhatia and Crook (1986). For the meaning of abbreviations, see Fig 3.

pre-defined fields is ~2 whereas the majority of TCC and
KTB data concentrate at La/Th ~ 4. The La/Sc vs. Ti/Zr
plot of Bhatia and Crook (1986) in Fig. 6b shows again
a compact picture. Almost all the TCC and Barrandian
data concentrate within the CIA field (Sc data are missing
in the KTB analyses). Another hint on possible sediment
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provenance is presented by the Hf vs. La/Th plot of Floyd
and Leveridge (1987) (Fig. 7). The so-called “acidic arc
source” in this plot corresponds roughly to the CIA area
in the previous plots, and the affinity of the TCC, BARR
and a part of KTB data to this area is obvious. The re-
maining KTB data show a tendency to follow the passive
margin trend (compare with Fig. 3b, d).

5.3. Multi-element (spider) diagrams

Figure 8 is a multi-element plot normalized to Primitive
Mantle (PRM) composition after Taylor and McLennan
(1985). The element order in the diagram follows the
decreasing average contents in the upper continental crust
(UCC) according to Taylor and McLennan (1985), except
for phosphorus, which is taken from Winke et al. (1984).
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9 / N
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Fig. 7 Metasedimentary rocks of the TCC in the Hf vs. La/Th plot of
Floyd and Leveridge (1987).
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Fig. 8 Multi-element (spider) diagrams of metasedimentary rocks from the Tepla Crystalline Complex and from comparable rocks, all PRM (Pri-
mitive Mantle) normalized. Normalization values from Taylor and McLennan (1985). Average Upper Continental Crust (UCC) composition is from

Taylor and McLennan (1985) and Winke et al. (1984).

The PRM-normalized UCC element contents were used
as a reference basis for the individual plots.

The TCC data were plotted separately for metashales
and metagreywackes to decipher the possible composi-
tional changes due to progressive mechanical and chemi-
cal alteration prior to deposition (Fig. 8).

5.4. Rare earth elements (REE)

The REE data of the analysed TCC metasediments are
presented in Tab. 4. Chondrite-normalized (Taylor and
McLennan 1985) REE patterns can be divided into
three groups. The most common pattern (27 samples) is

shown in Fig. 9. This UCC-like distribution is charac-
terized by a steeper course of the LREE, a pronounced
negative Eu anomaly (Eu/Eu* = 0.55-0.79) and a rather
flat HREE segment. The contents of REE are slightly
enhanced relative to the UCC distribution, which holds
namely for the HREE. The exception to this overall
trend is sample No. 2, wherein the REE content is sub-
stantially higher.

Figure 10 presents a less common REE pattern of three
TCC samples almost lacking the Eu anomaly, in two
cases with a smooth, moderately concave course of dis-
tribution. The TCC distribution curves in Fig. 10 are well
comparable with those of undifferentiated CIA andesites.
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Tab. 4 Rare-carth-element data for the Tepla Crystalline Complex metasediments [ppm]

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 18 19

La 379 579 338 365 341 313 266 306 31.0 318 356 308 370 319 330 285 1l6.1 11.1
Ce 71.7 1192 755 73.8 103.7 61.6 533 70.1 756 716 70.6 67.0 77.0 76.7 73.0 578 589 506
Pr 8.7 14.6 7.5 9.4 7.4 6.5 5.8 6.4 7.9 7.7 7.0 8.3 8.7 8.1 8.3 76 44 25
Nd 33.0 547 31.6 31.6 314 277 253 285 28.7 304 335 305 347 315 316 256 147 11.1
Sm 59 119 6.2 6.3 6.3 62 49 52 5.4 6.4 7.2 6.3 6.6 5.9 5.8 5.1 4.0 3.0
Eu 1.53 2118 144 150 158 1.05 144 134 1.73 145 159 158 160 140 1.63 094 075 093
Gd 6.7 11.9 5.5 6.9 6.3 4.1 4.9 5.4 5.5 6.0 7.1 5.8 6.6 6.2 6.7 5.2 5.2 4.4
Dy 54 10.6 5.8 5.9 5.7 56 43 5.1 5.7 6.0 59 5.7 6.2 5.8 59 5.7 6.3 4.5
Ho 122 183 090 125 092 158 073 092 109 097 0.76 0.84 130 1.02 141 2.09 2.00 0.50
Er 3.0 5.7 3.1 3.0 2.7 34 22 2.8 30 29 3.6 3.5 3.0 3.0 33 3.6 3.8 2.8
Tm 047 121 0.63 056 052 047 0.18 053 066 049 0.78 045 0.77 0.62 059 056 090 0.51
Yb 3.6 6.1 1.8 3.7 3.1 32 26 24 3.1 3.1 36 28 4.1 3.8 3.7 24 3.7 3.6
Lu 049 084 0.18 051 041 0.72 039 028 039 038 047 035 059 049 053 082 0.87 044
Eu/Eu* 0.74 055 074 0.69 076 0.60 0.89 0.77 096 071 0.67 0.79 073 0.71 0.79 055 0.50 0.79
Ce/Ce* 098 094 1.08 092 148 097 097 1.13 1.11 1.05 099 097 098 1.10 1.0 091 1.62 2.18
No. 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

La 169 11.6 332 93 364 264 340 363 368 332 31.7 40.6 342 262 272 165 36.8 352
Ce 504 31.0 67.1 227 709 58.0 702 705 730 677 636 763 723 547 581 512 748 723
Pr 5.1 2.6 9.7 3.1 9.1 6.1 8.0 9.6 9.3 7.1 6.9 8.9 8.1 6.8 7.1 3.1 9.8 9.1
Nd 147 106 30.8 102 342 259 309 339 351 330 269 37.0 332 261 282 16.0 373 352
Sm 3.6 32 62 23 6.6 42 6.6 6.6 7.8 6.1 52 8.5 6.6 5.6 54 40 7.2 6.7
Eu 089 073 143 062 162 1.13 135 141 1.61 153 132 1.84 152 138 140 1.01 1.61 1.57
Gd 4.0 3.2 5.8 1.6 6.6 4.7 59 6.5 6.7 5.5 6.0 79 7.5 4.9 54 38 6.6 8.1
Dy 47 46 49 3.1 6.0 45 50 6.5 6.3 56 4.8 6.7 5.8 44 48 43 6.5 6.6
Ho 092 078 0.89 1.02 098 059 094 132 1.19 1.07 080 128 124 1.01 089 075 1.19 1.44
Er 3.0 2.7 2.9 3.0 3.8 2.8 3.0 4.0 34 35 29 43 34 3.0 3.1 3.1 3.8 4.2
Tm 0.62 047 058 024 053 058 037 084 084 069 056 1.06 076 0.68 056 063 1.00 0.72
Yb 32 2.2 3.1 2.5 33 2.5 2.6 3.8 3.9 3.3 28 4.1 3.8 2.7 2.9 3.0 4.1 4.2
Lu 038 025 039 053 040 027 032 056 052 044 043 055 051 035 037 038 0.58 0.58
Eu/Eu* 0.71 070 0.72 095 0.74 0.77 065 0.65 067 079 0.72 068 0.66 0.78 078 0.78 0.70 0.65
Ce/Ce* 126 1.28 0.87 099 0.89 1.04 097 087 091 1.00 097 091 099 094 097 158 091 093

The last REE distribution type is represented by six
samples in Fig. 11 which display, besides the negative Eu
anomalies, a distinct positive anomaly of Ce; the other
LREE are less enriched. These samples from the lower
part of the biotite zone (Fig. 1).

5.5. Sr and Nd isotopic studies

From the total of 36 samples for the TCC metasedimen-
tary rocks, nine representative samples were selected
for Sr—Nd isotopic studies. Four samples from anchi- to
unmetamorphosed Barrandian sedimentary rocks were
also selected for comparison (“K-" samples from the geo-
chemical database of Czech Geological Survey, Cadkové
et al. 1985). The resulting data are presented in Tab. 5.
The sedimentation age of 550 Ma used for calculation
of Sr initial ratios and epsilon Nd values is constrained
by the existing zircon U-Pb data for the Tepld ortho-
gneiss, which are interpreted as dating emplacement of
its protolith (Dorr et al. 1995). The application of single-
and two-stage evolution models of the Sm—Nd system

(DePaolo 1991) yielded two groups of T, model ages.
The difference of T, values between the two models is
mostly negligible except for samples with a positive Ce
anomaly. The latter yielded generally higher model ages
(T,,-single = 1.8-2.0 Ga) than the other samples (T,
= 1.0-1.5 Ga). The initial ¥’Sr/*Sr ratios for all samples
are fairly constant and compatible with the assumption
of a dominance of detrital material, that was isotopically
less evolved.

Figure 12 represents the ¥’Sr/*Sr(T) vs. g (T) plot
for the TCC and ZEV (including KTB) metasedimentary
rocks. Variation fields of some Saxothuringian and Molda-
nubian metasediments are given for comparison (Liew
and Hofmann 1988; Henjes-Kunst 2000). The KTB data
(KTB-VB) come also from von Drach and Kéhler (1993).
In general, two groups of data are observed: one containing
TCC, ZEV, KTB-VB and unmetamorphosed Barrandian
(BARR), and another one of Saxothuringian and Moldanu-
bian samples. Plots La /Yb ¢, (T) and *'St/**Sr(T)-¢ (T)
(Fig. 13) illustrates the Sr—Nd isotopic evolution of the
Barrandian (meta-) sedimentary rocks in time.
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Fig 11 Chondrite-normalized (Taylor
and McLennan 1985) REE distribution
in six metasedimentary rocks of the
Tepla Crystalline Complex displaying
positive Ce anomalies.

The third group containing
six samples (Fig. 11) displays,
besides Eu negative anomalies,
also a distinct anomaly of Ce.
This feature can be attributed
to LREE leaching during sedi-
mentation under oxidizing con-
ditions, whereby Ce*" remains
in the sediment (McDaniel et
al. 1994).

Results of the Rb—Sr and
Sm—Nd isotopic analyses pre-
sented in Fig. 12 distinguish
two groups of geological units
in the Bohemian Massif in the
€ (T) vs. ¥Sr/*Sr(T) plot. The
first group containing TCC,
KTB-VB, ZEV and Barran-
dian displays ¢ (T) values
between —4 and +4, the second
one, containing Moldanubian
and Saxothuringian samples,

Fig. 12 Variation fields in *’Sr/*Sr(T)
vs. gy, (T) binary plot for the Tepla
Crystalline Complex and for compa-
rable units. Data sources: this work,
Liew and Hofmann (1988) von Drach
and Kohler (1993) and Henjes-Kunst
(2000).
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Tab. 6 Comparison of TCC metasediments and accretionary wedge sediments from Kamchatka (Russia), according Ledneva et al. (2004)

N K,0/ALO, (Fe,0,+Mg0)/SiO, ALO/SiO, CIA Fe/Mn (La/Yb), Ew/Eu* Ce/Ce* Th/U Th/Sc La/Sc Rb/Sr Cr/Ni

Tepla 36
Kamchatka 18

0.15
0.14

0.12
0.15

0.25
0.24

65.12 63.17
67.53 48.69

6.55
6.73

0.66
0.67

1.00
0.96

3.12
2.97

0.58
0.40

2.17
1.31

0.60
0.53

3.53
2.55

falls within the interval of —4 to —10. This difference
evidently reflects the prevalence of rather juvenile
material in the first group and, on the other hand, the
prevalence of old evolved crustal material in the sec-
ond one. This is supported by the lower model ages T,
(DM) = 0.95-1.5 Ga of the former group compared to
those of the latter one (1.5-2.0 Ga). Combining our data
with those of Drost et al. (2007), we can follow on the
Fig. 13 the gradual increase of the evolved continental
crust component with the decreasing age of sediments.
Our “K-" samples of unmetamorphosed Neoproterozoic
greywackes represent the most primitive material of the
whole Tepld—Barrandian sample set. Connecting the Rb—
Sr systematics, all our samples plot outside the shaded
zone; this indicates that no substantial late Rb-gain or
Sr-loss occurred.

Our results of geochemical and isotopic investigations
of the TCC metasediments point to their continental
island-arc provenance. Stédra et al. (2002) discussed two
possible scenarios for geotectonic setting of the TCC:
(1) a deeply reworked part of an accretionary wedge at
a Gondwana margin, and (2) a subducted segment of
an active continental margin with incorporated back-
arc slivers and metasedimentary and magmatic oceanic
rocks. The hypothesis #1 is (together with Zulauf 1997
and Daorr et al. 2002) one of the first suggestions of the
accretionary wedge provenance in the Tepla—Barrandian.
The results of geochemical and isotopic studies of Bar-
randian metabasalts (Pin and Waldhausrova 2007) sup-

+4 LR 7I I.k-3li T | L | TT This work:
- K'.4 17 B (Meta-)greywacke
+2 — EZ 9 u [0 Metashale
K- - Drost et al. (2007):

X  Ordovician

Middle Cambrian

[ J
O Lower Cambrian
" |

Neoproterozoic

eno(T)

La/Yb,

port this idea, further elaborated by Hajna et al. (2010)
in the central and NW parts of this unit. In the current
paper, we have attempted to evaluate this hypothesis us-
ing new geochemical data. The principal question, how-
ever, is to what degree can the two environments (i.e.,
the continental-island arc and the accretionary wedge) be
unequivocally distinguished on the basis of difference in
the geochemistry of sedimentary rocks.

To address this issue, we compare our results with a
modern example of accretionary wedge sediments from
Russian Kamchatka. There, a detailed geochemical study
of Ledneva et al. (2004) documented the nature of the NE
Asian active continental margin in the middle Eocene to
early Miocene. The trace-element geochemistry of shales
from the flysch and mélange indicates the derivation of
this sediment types from an active continental margin
and island arcs with partially dissected basement rocks.
Such provenance characteristics are similar to those of
the continental-island arc and, therefore, we can hardly
expect any significant geochemical features to distinguish
between the two geotectonic settings. The comparison of
the TCC and the Kamchatka accretionary wedge points to
their similar lithology (mostly flysch-like sediments and
mélange). Regarding the principal geochemical features
(some summarized in Tab. 6), the striking similarities
include, e.g., the high LREE abundance, pronounced
negative Eu anomaly, low Th/Sc and La/Sc ratios, nega-
tive Nb anomaly in relation to average upper crust etc.
Small differences in some of the ratios can be explained

+4 L 7 B I B L
B K7im 17 N
+2 K-62' 9 ]
[~ Late Rbgain (o] un -
0 | orSrloss (o] - —
- 0 11 _
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Fig. 13 Metasedimentary rocks of the Tepla Crystalline Complex in the binary diagram of Drost et al. (2007) involving Nd isotopic compositions.
a—La/Yb_ vs. g (T); Chondrite normalization after Taylor and McLennan (1985). b — ¥St/*Sr(T) vs. £ (T) plot.

308



Lithogeochemistry and Sr-Nd isotopic composition of metasedimentary rocks in the Tepla Crystalline Complex

by local variations, e.g., deep- or shallow-water condi-
tions (Fe/Mn) and various admixtures of volcanic vs.
ultramafic sources (Cr/Ni).

7. Conclusions

An extensive geochemical and Sr—Nd isotopic investiga-
tion of the Tepla Crystalline Complex clastic metasedi-
mentary rocks revealed their active continental margin
affinity with an important role of underlying or nearby
situated continental crust. Pure geochemical and isotopic
criteria point to a relatively immature continental (ensi-
alic) island arc. A comparison with the Tertiary accretion-
ary wedge sedimentary complex (Kamchatka/Russia)
shows striking geochemical similarities. The accretionary
wedge idea is therefore consistent with a continental-arc
provenance as derived from the rock geochemistry. The
tectonic arguments and incompatibility of the Tepla—Bar-
randian metabasalts with their (meta-) sedimentary host
represent further important constraints for the acceptance
of the accretionary wedge provenance hypothesis for
parts of the Neoproterozoic to early Cambrian sedimen-
tary complexes of the Tepla—Barrandian Unit.
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