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Abstract. The blueschists and greenschists of the Radcice Group (the Rychoiy 
Mts complex, West Sudetes) were analysed for Rb-Sr isotopes. The 8 Sr/86Sr values 
of the metabasites, recalculated to Early Cambrian-Early Ordovician ages presumed 
for their magmatic origin, are mostly scattered between values of mantle-derived 
igneous rocks and Early Paleozoic oceanic waters. Either an introduction of seawater 
Sr into protolith or secondary alteration of Rb-Sr system during regional metamorp-
hism can be a reason of this feature. Two extremely high Sr isotope values possibly 
indicate an input of radiogenic Sr leached from rocks of continental crust by post-
magmatic hydrothermal alterations and/or metamorphic fluids. 

Due to the scatter of the measured values in the Rb-Sr diagram it is impossible 
to derive an isochron and initial Sr isotope ratio valid for the whole sample set of the 
metabasites. However, two blueschists, only weakly altered, are giving value 0.7039 
as initial 87Sr/86Sr ratio. Thus a mantle-derived origin of the primary rocks can be 
presumed. The "isochron" defined by these samples in the Rb-Sr plot may be an 
indication of the Late Proterozoic to Early Ordovician magmatic age of the metabasite 
protolith. The Early Ordovician age may be accepted provided that the Radcice Group 
metabasite protolith took origin during hypothetic early-stage seafloor spreading, fol-
lowing on the intracontinental rifting dated to the same period by bimodal volcanism 
of the East Krkonose Mts. This event would be set into the concept of Early Paleozoic 
rifting and opening of oceanic basins along the northern periphery of Gondwana. 
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INTRODUCTION 

The blueschist facies metamorphics, situated along sutures of con-
trasting terranes within many orogenic belts, indicate the former ex-
istence of subduction zones (e.g. Miyashiro 1961, Ernst 1973, Banno, 
Nakajima 1991 etc. ). However, in the Variscan orogenic belt of Europe 
subduction-related HP-LT metamorphics are exceptional. Ifectonic re-
moving and extensive HT-LP recrystallization associated with wide-
spread later granitoid intrusions obliterated the blueschists for the 
most part (Matte 1986 etc.). These rocks have been described only 
from several areas of the Variscan orogen - in the Iberian, Armorican, 
and Bohemian Massifs (Triboulet 1974, Chab, Vrana 1979, Munha et 
al. 1984, Smulikowski 1995 etc.). The corresponding ages of the blue-
schist metamorphism are very early Variscan (in southern part of Ar-
morican Massif) to Variscan (in northern Portugal) (Maluski 1977, Gil 
Ibarguchi, Dallmeyer 1991). The protolith rocks - in composition pos-
sibly related to oceanic-floor basalts (e.g. Matte 1986) - are dated to 
Early Paleozoic (Peucat, Cogne 1977, Munha et al. 1984) and Middle 
Proterozoic (Peucat et al. 1982). 

GEOLOGICAL SETTING 

The West Sudetes - or Lugosudeticum (Nar^bski 1994) - constitu-
ting the north-eastern margin of the Bohemian Massif, represent a 
hetereogeneous region composed of Proterozoic and Paleozoic sequen-
ces affected by Cadomian and Variscan metamorphism and intruded 
by plutons of Cadomian and Variscan granitoids (e.g. Chlupac 1993, 
Nar^bski 1994). In the scale of the European Variscan orogen the West 
Sudetes are considered a mosaic complex of accreted terranes which 
have distinct Cambrian to Carboniferous histories (Nar^bski I.e.) (Fig. 
1). 

In the midst of the West Sudetes, in the East Krkonose Mts, the 
Rychory Mts crystalline complex is exposed (e.g. Svoboda and 
Chaloupsky 1966). Towards the west its rock sequences are connected 
with the Lower Paleozoic in the area of Roprachtice and Zelezny Brod 
(e.g. Svoboda, Chaloupsky 1966, Chaloupsky et al. 1989) (Figs lb and 
2). On the nothern side the Rychory Mts crystalline complex continues 
in Poland in the Rudawy Janowickie complex (e.g. Teisseyre 1973). 
Generally, the Rychory Mts complex was metamorphosed to a higher 
range of greenschist facies; however, its significant metamorphic fe-
ature is the rather frequent occurrence of Na-amphiboles in metaba-
sites (e.g. Hampel 1911, Pelikan 1928, Chaloupsky et al 1989), which 
are interpreted as relics of earlier blueschist facies metamorphic as-
semblage (Wieser 1978, Patocka et al. 1994). 

On the basis of systematic lithostratigraphic studies, Chaloupsky 
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Fig. 1. (a) Location of the studied region - area in the frame corresponds to Fig. lb, 
the black area in the frame corresponds to Fig. 2. (b) Geological sketch map of the 
western part of the Western Sudetes - Krkonose, Jizerske hory and Jeited Mts - after 
Chlupac (1993). 1 - low- to medium-grade metamorphic units; 2 - medium- to high-
grade metamorphic units (mica-schists, gneisses); 3 - metamorphosed volcanic, in 
Rudawy Janowickie and Lasocki Grzbiet also sedimentary rocks; 4 - pre-Variscan 
granitoids; 5 - Variscan granitoids, 6 - Carboniferous and Permian syn- and post-oro-
genic deposits; 7 - Mesozoic platform deposits. JG - Jizera Gneiss; KG - Krkonose 
Gneiss and associated rocks; ZB - the metavolcanic Zelezny Brod complex; RJ -
the Rudawy Janowickie and Lasocki Grzbiet complexes. Dashed line — state borders 
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Fig. 2. Geological map of the Rychory Mts crystalline complex - adapted after Cha-
loupsky (1989). The Ponikla Group forms the most of the Rychory Mts area; only the 
metabasite bodies in the eastern part of the complex represent the Radcice Group 
defined by Chaloupsky et al. (1989). All samples analysed for Rb-Sr isotopes were 
taken in the Snezny potok Creek valley (rectangle on the right side of the figure) 1 
— chlorite-sericite phyllites; 2 - porphyroids; 3 - metabasites; 4 - marbles; 5 -
graphite-sericite phyllites; 6 - metalydites; 7 - sericite quartzites; 8 - platform 
cover (Upper Carboniferous to Quaternary); 9 - Krkonose gneisses and mica-schists 
and metabasites of the Velka Upa Group (undistinguished); 10 - faults; 11 - foliation 
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et al. (1989) recognized two sequences within the Rychory Mts crys-
talline complex - the Ponikla and the Radcice Groups - which were 
originally defined in the region of Roprachtice and Zelezny Brod (Figs 
lb and 2). 

Most of the Rychory Mts area is formed by the Ponikla Group -
the varied sequence of quartzites, phyllites (graphite-sericite types do-
minate) to mica schists, marbles, metalydites and metavolcanics. Fel-
sic metavolcanics - porphyroids (rhyolites, felsic tuffs) - strongly 
prevail over mafic ones - greenschists (basic pyroclastics?); the Po-
nikla Group is considered to be formed during Ordovician to Silurian 
(e.g. Chaloupsky et al. 1989). The Early Ordovician volcanism of the 
Ponikla Group is indicated by Rb-Sr whole rock age 501 +8 Ma from 
its bimodal volcanics (Bendl, Patocka 1995). Similar age - 505 ±5 Ma 
(U-Pb, zircon) - is known from relict felsic volcanic rock, forming bou-
dins within metabasites of the Rudawy Janowickie complex (Oliver et 
al. 1993) (Fig. lb). 

The Radcice Group, exposed in the eastern part of the Rychory 
Mts, is supposed to be of Early to Middle Cambrian age according to 
Chaloupsky et al. (1989). There the Na-amphibole-bearing metabasi-
tes are abundant (Fig. 2). In the metabasite bodies the NNE-SSW 
trending and almost vertically dipping foliation is often strongly ex-
pressed, with a prominent stretching lineation which is approximately 
N-S oriented; both features are probably related to the NNE-SSW 
trending East Krkonose shear zone described e.g. by Cymerman and 
Piasecki (1994). The metabasites experienced blueschist facies meta-
morphism; the mineral assemblage shows that the metamorphic con-
ditions of the Rychory Mts blueschists origin were identical to those 
of the Sanbagawa rocks (e.g. Hosotani, Banno 1986). The PT range of 
the blueschist metamorphism was: T = 300°-500°C and P = 7-10 kbar; 
the blueschist metamorphism was followed by greenschist facies retro-
gression (Patocka et al., 1994, 1996). Chab and Vrana (1979), Guiraud 
and Burg (1984), Nar^bski et al. (1986) and Patocka et al. (1994) sug-
gest a possible relationship of the HP-LT metamorphism in the West 
Sudetes to the Variscan collision of continental crust associated with 
subduction of a hypothetical oceanic lithosphere. 

Chab and Vrana (1979) considered a Variscan age for the tecto-
nometamorphic development of the West Sudetes. The metamorphic 
event related to some of the oldest Variscan phases (of Middle to Late 
Devonian age) was recognized there by Teisseyre (1973); this state-
ment is supported by U-Pb zircon and monazite as well as Rb-Sr bio-
tite ages from non-mylonitized gneisses of the Gory Sowie Mts, 
ranging between 380 and 360 Ma (van Breemen et al. 1988), and by 
the results of the 40Ar-J9Ar geochronology on phengites from the 
Rychory Mts mafic blueschists dating the termination of the HP-LT 
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metamorphism to 360 Ma (Maluski, Patocka 1996). However, the prin-
cipal stage of Variscan orogeny in the Krkonose-Jizera complex is re-
lated to the Sudetic phase (late Visean) (Chlupac 1993). No 
stratigraphic evidence supporting any presumed effects of the Late 
Caledonian orogenic phase (e.g. Kodym, Svoboda 1948, Chaloupsky et 
al. 1989, Oliver et al. 1993) was found in the Early Paleozoic to Early 
Carboniferous sequence which is well preserved in the western part 
of the Krkonose-Jizera crystalline complex (Chlupac 1993). 

PETROGRAPHY OF THE METABASITES OF THE 
RYCHORY MTS CRYSTALLINE COMPLEX 

In the Rychory Mts the mafic blueschists are well preserved only 
in the eastern part of the complex where the metabasite bodies of the 
Radcice Group are situated (e.g. Chaloupsky et al. 1989) (Fig. 2). Va-
rious types of blueschists seem to dominate in these bodies; the gre-
ens chists are interpreted by Patocka et al. (1994, 1996) as retro-
gressed blueschists. 

Blueschists 

The Rychory Mts. mafic blueschists display wide variety of struc-
tures: well foliated very fine-grained blueschists to medium-grained 
rocks showing almost massive appearance, were described there by 
Patocka et al. (1994, 1996). These metavolcanics are mostly of grey-
green colour, they are rarely dark grey with deep blue shade. All mafic 
blueschists generally comprise Na-amphibole + epidote + albite + ac-
tinolite + sphene + carbonate ± chlorite; the usual rock fabric is a 
fibronematoblastic texture (Fig. 3). 

Sodic amphibole is the most characteristic rock-forming mineral 
of the mafic blueschists. The Na-amphibole often tends to be idiomorp-
hic; the individuals 2 x 0.5 x 0.25 mm in dimensions are rather usual. 
This mineral displays strong pleochroism; the colours are following: a 
- indigo-blue to violet-blue, B - blue-grey, y - yellowish-green. Patocka 
et al. (1994) described glaucophane, ferroglaucophane and crossite in 
the mafic blueschists. In the sphene-rich rock samples the Na-amphi-
boles have very dark blue to almost opaque black cores. The Na-amp-
hibole is often accumulated into thin layers associated with albite 
clusters parallel to foliation planes. In the blueschist specimens, sho-
wing microscopic isoclinal folds, the Na-amphibole needles are simply 
dissected; the individual sections follow the folds in absence of any sig-
nificant bending. 

The Na-amphiboles are usually surrounded by green amphibole 
and chlorite; however, the green amphibole (PatoSka et al. 1996) often 
does not correspond to actinolite but to Na-amphibole too. 
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Fig. 3. Epidote blueschist of the Ponikla Group (Rychory Mts crystalline complex) -
sample No. 7. The rock is showing perfect parallel fabric. Crossed polarizers; magni-
fication x36. Photo M. Stiastny 

Epidote is an abundant mineral in the studied blueschists. Idio-
morphic porphyroblasts are quite frequent. Homogeneous layers of 
epidote as well as epidote aggregates having up to 5 mm in diameter 
were found in some samples; these rocks are described as epidote 
blueschists. 

White mica is common in the blueschists. The studied micas are 
phengites. White mica (muscovite) aggregates also fill rectangular 
forms, having ca. 0.4 mm across, surrounded by small epidote and 
chlorite grains on tiny cracks; these aggregates were interpreted by 
Patocka et al. (1996) as pseudomorphs replacing lawsonite. The pseu-
domorphs were probably reformed by sericitization related to post-me-
tamorphic fluids. The mafic blueschists, characterized by these 
pseudomorphs are somewhat arbitrarily called blueschists with la-
wsonite. 

The mafic blueschists comprising abundant carbonate are rare; 
they were described as carbonatized blueschists. Medium to coar-
se-grained carbonate forms layers parallel to foliation as well as up 
to 4 mm thick veinlets. Sodic amphibole needles are often enclosed in 
carbonate grains. The carbonate bearing blueschists often have high 
content of plagioclase (albite - An<2, and albite to oligoclase - Anio 
to Ann). Usual forms are hypidiomorphic to xenomorphic poikilobla-

2 — Geologia.. 
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Fig. 4. Actinolite greenschist of the Ponikla Group (Rychory Mts crystalline complex) 
- sample No. 4. The rock is showing both perfect parallel fabric and banding (given 
by alternating chlorite+amphibole bands and epidote ones). Albite porphyroblasts are 
present. Crossed polarizers; magnification x36. Photo M. Stastny 

stic grains up to 0.5 mm in diameter. When albite is dominating over 
carbonate, the rocks are defined as albite blueschists. 

Chlorite flakes are usually surrounding and partly substituting 
amphiboles. Chlorite flakes are often hosts of idiomorphic magnetite, 
which is in some samples haematitized and/or limonitized; its rectan-
gular shapes have up to 1.5 mm in diameter. 

Quartz and K-feldspar are accessory in the mafic blueschists. 

Greenschists 

Actinolite greenschists are well foliated rocks of grey-green co-
lour. A well defined banding, given by parallel set of thin layers (ca. 
2 mm) where dark and light minerals alternately prevail, is a general 
feature of these rocks. In some samples the light components (mostly 
albite and carbonate) dominate; most of the actinolite greenschists ha-
ve fibronematoblastie texture. On the other hand, in the chlorite-rich 
rocks mafic components (chlorite and actinolite) prevail. The latter ty-
pe of greenschists, showing lepidonematoblastic texture, is very well 
foliated (Fig. 4). 

Mineral composition of all studied samples of the actinolite green-
schists is identical. Actinolite needles, usually arranged parallel to 
foliation, are almost colourless and show faint pleochroism. Albite 
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forms isometric xenoblastic grains having 0.02 to 0.5 mm in diameter. 
Albite grains rarely show polysynthetie banding according to albite 
and/or pericline twin law. Anorthite component content is almost neg-
ligible in albites of actinolite greenschists. Albite as well as epidote 
tends to form porphyroblasts. On the other hand, minute epidote gra-
ins and prisms are concentrated into either shapeless clusters or pa-
rallel bands. Chlorite, characterized by weak pleochroism, is partly 
substituting actinolite. Sphene, carbonate, white mica and ore 
minerals (magnetite and pyrite) are present in subordinate quan-
tity and are often accessory in the actinolite greenschists. 

Epidote greenschists, usually showing a lighter shade of green-
grey colour and often displaying imperfect parallel fabric, have ample 
abundance of colourless mineral of epidote group - possibly zoisite ac-
cording to optical characteristics. The studied rocks comprise also al-
bite, white mica and chlorite. Actinolite as well as limonite are 
accessoric. Quartz and K-feldspar were identified in some speci-
mens. 

ANALYTICAL METHODS 

A complicated tectonometamorphic development of the Rychory 
Mts crystalline complex (Teisseyre 1973, Chaloupsky et al. 1989, 
Patocka et al. 1994, etc.) was taken into account when the metabasites 
of the Radcice Group were sampled, and rather voluminous whole-
rock specimens (10-25 kg) were taken (Table 1). The samples were ca-
refully crushed and homogenized; the quarts of acquired powders were 
dissolved in 2 : 5 mixture of HNO3 and HF. 

The concentrations of Sr and Rb were determined by XRF-method 
with Philips PW 1450 spectrometer (Gematest Ltd.) after Verdurmen 
et al. (1979) and Harvey and Atkin (1981). Strontium isotopic ratios 
were measured on the Finnigan MAT 262 mass spectrometer (Czech 
Geological Survey, Praha). Strontium was loaded on double filaments 
using H3PO4. During Sr isotopic analyses the NBS SRM 987 standard 
was repeatedly measured yielding an average ratio of 87Sr/86Sr = 
0.710255 ± 0.000043. 

Rb-Sr ISOTOPE DATA 

In the Rychory Mts. crystalline complex seven blueschist samples 
and two greenschist specimens were collected for application of Rb-Sr 
isotope analysis. The whole set of samples was taken from the Radcice 
Group, as it was lithostratigraphically identified and regionally defi-
ned in the eastern part of the Rychory Mts complex by Chaloupsky et 
al. (1989) (the Snezny potok Creek valley - Fig. 2). The corresponding 
whole-rock Rb-Sr data for these samples are listed in Table 1; one lo-
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Table 1 
Rb-Sr isotope data of the whole-rock samples of malic metavolcanies from the 

Radcice Group in the Rychory Mts crystalline complex 

The samples Nos 1 and 4 are greenschists, the other specimen are blueschists. 
Analyst J. Bendl (Analytika Ltd., Praha). The 87Sr/86Sr values of the metabasites, 
recalculated to Early to Middle Cambrian and Early Ordovician ages presumed for 
their magmatic origin (see the text) are presented in last two columns. 

cality of blueschists, the abandoned quarry, was sampled twice (Nos 
8 and 9). Measured 87Sr/86Sr ratios were corrected for mass fractiona-
tion effect to the value 86Sr/88Sr = 0.1194 (Steiger, Jager 1977). 

In the diagram of 87Sr/86Sr versus 87Rb/86Sr isotope ratios (Fig. 5a) 
the samples are widely scattered and do not yield one linear array. 
Consequently, an isochron, corresponding to the whole presented set 
of data, cannot be constructed in this diagram; it is also impossible to 

Fig. 5. a - diagram of 87Sr/®6Sr versus 
87Rb/86Sr isotope ratios of the whole-
rock samples of mafic metavolcanics 
from the Radcice Group in the Rychory 
Mts crystalline complex. The samples 
Nos 1 and 4 are greenschists, the other 
specimen are blueschists. Dimensions of 
rectangles correspond to o errors; b -
the tentative "two-point isochron" defi-
ned by two blueschists samples, Nos 7 
and 9 (Table 1), showing the Rb-Sr 
whole-rock aige 595 ± 96 Ma and the in-
itial ratio 87Sr/86Sr = 0.7039 ± 0.0007. 
Isochron calculation follows York (1969) 
and the constants used are those from 
Steiger and Jager (1977). 
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derive an initial Sr isotope ratio value valid for all measured metaba-
site samples. 

DISCUSSION 

The recent chemical composition of the Radcice Group metabasites 
has to be regarded as a product of the protolith composition deeply al-
tered by primeval volcanic rock-seawater interaction prior to regional 
metamorphism, Variscan blueschist metamorphism followed by retro-
gression into greenschist facies, and post-metamorphic secondary 
changes (e.g. hydrothermal mineralization, weathering). Investigation 
of the whole rock geochemistry (Patocka et al. 1994, 1996, Maluski, 
Patocka 1996) proved that the Radcice Group mafic blueschists and 
greenschists were for the most part substantially depleted in K and 
Rb either during regional metamorphism (Floyd, Winchester 1978, 
Gale, Pearce 1982, Beard et al. 1995 etc.) or before it when their pro-
tolith possibly experienced hydrothermal seawater alteration at a vol-
canic center (e.g. de la Roche 1974, Humphris, Thompson 1978); the 
rock-seawater interaction is indicated by remarkable negative anoma-
ly of Ce (e.g. Masuda, Nagasawa 1975, Patocka 1987) shown by some 
metabasite samples. Any significant post-metamorphic alterations we-
re not proved in the studied rocks. 

The chemical composition of majority of the Radcice Group meta-
basite samples, measured for Rb-Sr isotope data, was changed as de-
scribed above (Patocka, unpublished data). The penological investi-
gation on the Rudawy Janowickie mafic metavolcanics also yielded 
evidence of identical sea-floor type alterations of primary rocks, pos-
sibly contemporaneous with volcanic activity (Teisseyre, 1973, Wieser, 
1978). 

The 87Sr/86Sr values of Radcice Group metabasites recalculated to 
ages 525 to 570 Ma - i.e. corresponding to Early to Middle Cambrian 
time interval of protolith origin, postulated by Chaloupsky et al. 
(1989) on the basis of lithostratigraphic correlations - are mostly scat-
tered between values 0.704 and 0.707, i.e. between values charac-
terizing mantle-derived igneous rocks and oceanic waters in the Early 
Paleozoic, respectively (e.g. Faure 1986) (Table 1). Almost the same 
scatter is shown by the sample set (87Sr/86Sr)soo Ma values when the 
protolith origin is related to hypothetic sea-floor spreading which may 
evolve from the intracontinental rifting dated by bimodal volcanism of 
the East Krkonose Mts crystalline complex to Early Ordovician; the 
felsic-mafic metavolcanics of the Rychory Mts (the Ponikla Group) 
show Rb-Sr whole-rock age 501 + 8 Ma (Bendl, Patocka 1995), the Ru-
dawy Janowickie felsic rocks are dated to 505 ± 5 Ma by U-Pb method 
on zircons (Oliver et al. 1993). The Radcice Group blueschists and gre-
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enschists appear to show geochemical affinity to oceanic-floor and oce-
anic-island basalts (Patocka et al. 1994, 1996); in the central part of 
the West Sudetes an Ordovician formation of oceanic-type crust is also 
recorded by metavolcanic rock sequences of the Rudawy Janowickie 
(Winchester et al. 1995) and the Kaczawa Mts (Furnes et al. 1994). 
The Radcice Group rocks also display rather rough negative correla-
tion between possibly seawater-induced negative Ce-anomaly values 
and Sr isotope ratios (Fig. 6). That is, the strontium isotope composi-
tion in the studied metabasite samples may be regarded as a product 
of varying input of seawater Sr due to lava-seawater and/or rock-se-
awater hydrothermal alterations at a volcanic center during initial 
formation of the Radcice Group metabasite protolith (e.g. McCulloch 
et al. 1980). 

Two samples of the studied mafic metavolcanics show extremely 
high Sr isotope ratios (between 0.714 and 0.715), more radiogenic than 
those of seawater 500 to 570 Ma ago, as well as very low 87Rb/86Sr va-
lues (ca 0.04) (Nos 2 and 6 in Fig. 5a and Table 1). This feature may 
indicate either an admixture of terrigenous clastic material (derived 
from mature rocks of continental crust), enhancing 87Sr/86Sr ratio of 
the primary mafic rocks provided that basic pyroclastics (hyaloclasti-
tes, granulates?) were a protolith of the metabasites, or an enrichment 
of primary volcanics in radiogenic Sr leached from mature continental 
rocks during post-magmatic hydrothermal alterations (e.g. Geyh, 
Schleicher 1990). Both processes can be taken into account when the 
above mentioned origin of the Radcice Group metabasite protolith, re-
lated to hypothetic early-stage seafloor spreading, is considered. Ne-
vertheless, the first process would have to heighten not only the 

Fig. 6. Relationship of the Ce/Ce 
ratio (i.e. negative Ce-anomaly value) 
to 87Sr/86Sr ratio in the Radcice Group 
mafic metavoclanics; rocks showing ex-
tremely radiogenic Sr isotope composi-
tion (where the origin by rock-seawater 
interaction cannot be presumed) are 
not included. Correlation coefficient 
and corresponding regression line equ-
ation are presented. 
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content of Sr in the metabasites but very probably also these of K and 
Rb. On the contrary, both samples show contents of K2O as low as 0.06 
wt.%, and almost negligible concentrations of Rb - ca 7 ppm (Maluski, 
Patocka 1996). As mentioned above, a rock-seawater hydrothermal al-
teration (reducing alkali concentrations) either accompanied or follo-
wed the origin of metabasite protolith. That is why, the latter 
mechanism - i.e. introduction of 87Sr by means of hydrothermal le-
aching from continental rocks - is considered here as more probable. 

It has been well established that Rb-Sr whole rock system is sen-
sitive to secondary processes, especially when fluid phase is present 
during low-grade regional metamorphism (e.g. Hickman, Glassley 
1984, Asmerom et al. 1991, Evans 1991) and during uplift and unlo-
ading subsequent to metamorphism (Bottrell et al. 1990). Following 
that, the scatter of the Rb-Sr data displayed by the Radcice Group me-
tabasites can be also explained as a result of uplift related greenschist 
facies retrogression of the mafic blueschists after the subduction-rela-
ted metamorphism (Patocka et al. 1994, 1996) which was possibly as-
sociated with increased permeability of rocks and water-rock inter-
actions facilitating changes of the Rb-Sr system (e.g. Evans et al. 
1995). 

The Radcice Group volcanic rocks, probably genetically related to 
oceanic lithosphere, were tectonically emplaced into continental crust 
during Variscan orogeny (Patocka et al. 1994, 1996); then, the extre-
mely radiogenic Sr isotope composition, characterizing two metabasite 
samples (Fig. 5a and Table 1), can also indicate an introduction of con-
siderable amounts of Sr leached from evolved continental crust rocks 
by metamorphic fluids (Wasserburg et al. 1964) and retained in Ca-
rich metamorphic minerals (such as epidote which is abundant in both 
samples) (e.g. Geyh, Schleicher 1990). The significant depletion of al-
kalis during regional metamorphism (e.g. Beard et al. 1995) could di-
minish 8 'Rb/86Sr ratios in these metabasites (as well as in the sample 
No. 4 - Fig. 5a and Table 1). 

Two blueschist specimens, Nos 7 and 9 (Fig. 5a and Table 1), show 
the chemical composition almost unaltered (by rock-seawater interac-
tion and/or metamorphism) in comparison with the rest of sample set 
(Patocka, unpublished data). If the straight line defined by these two 
points in the 87Rb/86Sr vs 87Sr/86Sr plot was an isochron (Fig. 5b), the 
values of Rb-Sr whole-rock age (595 ± 96 Ma) and the initial Sr isotope 
ratio (87Sr/86Sr = 0.7039) could be derived. 

It has to be pointed out that the Rb-Sr systems of both metabasite 
samples can be also disturbed due to hydrothermal alteration and low-
grade regional metamorphism. Therefore, the above derived values 
are rather speculative. 
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CONCLUSIONS 

The mafic metavolcanics (blueschists and greenschists) of the 
Radcice Group (the Rychory Mts crystalline complex, West Sudetes) 
were measured for Rb-Sr isotope composition. The 87Sr/86Sr data on 
the metabasites were corrected firstly to Early to Middle Cambrian 
age of primary rocks, based on lithostratigraphic correlations, and se-
condly to age of protolith related to hypothetic sea-floor spreading sub-
sequent to the intracontinental rifting dated by felsic-mafic volcanism 
of the East Krkonose complex to Early Ordovician. The corrected data 
are mostly scattered between Sr isotope values characterizing mant-
le-derived igneous rocks and oceanic waters in the Early Paleozoic, re-
spectively (Table 1). This specific feature of the metabasite geoche-
mistry was made by either input of seawater Sr into protolith rocks, 
or secondary changes in Rb-Sr system during regional metamorphism 
(enhancing rock permeability and water-rock interaction). Two extre-
mely high Sr isotope values possibly indicate an introduction of radio-
genic Sr leached from rocks of continental crust during post-magmatic 
hydrothermal alterations and/or by metamorphic fluids and substitu-
ted in Ca-rich minerals (e.g. epidote). 

Due to the wide scatter of the measured values in the 87Sr/86Sr ver-
sus 87Rb/86Sr diagram it is impossible to derive an isochron and cor-
responding initial Sr isotope ratio valid for the whole sample set. 
However, two blueschists, displaying only faintly altered chemical 
composition relative to the rest of samples, are giving value 0.7039 as 
an initial ratio of Sr isotopes. Provided that this value is regarded to 
represent a hypothetical initial strontium isotope ratio of the Radcice 
Group mafic metavolcanics, a mantle-derived origin of the primary 
rocks can be presumed. The "two-point isochron" defined by these 
samples in the 87Sr/86Sr versus 87Rb/86Sr plot may be interpreted as 
reference on the age of magmatic origin of the metabasite protolith in 
the Late Proterozoic to Early Ordovician interval. The Early Ordovi-
cian age can be considered provided that the above mentioned origin 
of the Radcice Group metabasite protolith, related to hypothetic ear-
ly-stage seafloor spreading, is taken into account. Then, it would fit 
not only with the evidences of oceanic-type crust generation preserved 
in the West Sudetes (e.g. Furnes et al., 1994, Winchester et al. 1995) 
but also with Early Paleozoic large-scale rifting and opening of oceanic 
basins along the northern periphery of Gondwana (e.g. Pin 1990, Fur-
nes et al., 1994, Beard et al. 1995). 
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