
13 

Mineralia slov. 
16 (1984), 1, 13—28 

The Letovice dismembered metaophiolites in the frame­
work of the Saxo-Thuringian zone of the Bohemian 
massif 

ZDENEK MlSAR, EMIL JELI'NEK, MAGDALÉNA PACESOVÁ 

Faculty of Sciences, Charles University, Albertov 6, 128 41 Praha 2, Czechoslovakia 

(8 figures in the text) 
Received October 12, 1983 

Pa3aeJiéHiiue MeTaocpHOJiHTbi jieTOBHiiKoro KpiicTa.iiiiniKa B CTpoemiii cacKO-
.i> piiiiCKoii 30HM Hecxoro Macima 

B KpMcraJiMMecKOM MacMBe paiioHa JICTOBHUC HaxoflHTca HHJKHWC yjib-
TpaocHOBHWc nopoflbi (reKTOHHTbi), nopoflbi KyivtyjiaTMBHOro KOMmieKca 
OCHOBHbie BVJIKaHHTbl M OMeHb HCpaBHOMepHO nOpOflbl >KHJlbHOrO Tuna! 
CwTaeivi MX 3a MCTaMopcpoBaHHbie MJICHM pa3flejieHHOro KJiacimecKoro 
otpMOJiHTOBoro KOMnJieKca. CTeneHb MX perMOHajibHOK neperneHM nepexo«MT 
M3 cbauHM 3ejiéHbix oiaHueB «o aMcpn6ojuiTOBOH cpaitMH. reoTeicroHHHecKHe 
BepxHenpoTepo30iícKMe jieTOBHUKHe MeTaocpHOJiHTbi HBJIAIOTCH wacreii cac-
KO-flypMHCKoii 3 0 H M cpcaHesBponencKHx repitMHMfl (BapMcitHfl). MoryT 
cpaBHMBaTbCH c nopo^aMM MapuaHCKO-jia3eHCKoro KOMiureKca, c ocpHOJiWTa-
MH itempajibHoro cacKOro jiHHeaMeHTa, c MeTa6a3HTaMH M yJU>Tpa6a3HTaMn 
crapoMecrcKOro rHeiicoBoro noaca u c ocpHOJurraMM n a nepwdpepMM COBHX 
rop. yKa3aHHwe ocpMOJiMTOBbie KOMIUICKCM BO3HKKJIH B reoTeKTOHMMecKOM 
cpe^e OKpanoBoro Mopn cacKO-irypuHCKOH 3 0 H M OCO6CHHO B Mecrax rjiy-
ÔMHHWX pa3JIOMOB. 

T h e Letovice d i s m e m b e r e d metaoph io l i t e s in t he f r a m e w o r k of t h e 
S a x o - T h u r i n g i a n zone of t he Bohemian massif 

N e w geological a n d geochemica l da t a a r e p r e s e n t e d for bas ic a n d 
u l t r abas i c rocks of t he Letovice c rys ta l l ine complex . L o w e r u l t r abas i c 
rocks , c u m u l a t e rocks , basic vo lcanics a n d local bas ic dykes r e p r e s e n t 
a d i s m e m b e r e d ophio l i te sui te m e t a m o r p h o s e d u n d e r condi t ions of 
amph ibo l i t e and greensch is t s facies. The geochemica l f ea tu res a n d 
d i f ferent ia t ion t r e n d cor respond w i t h those of o the r ophio l i te complexes 
(e. g P indos , Bay of Is land, Troodos , O m a n , P a p u a etc.). Geotec tonica l lv 
t he Upper Pro te rozo ic Letovice me taoph io l i t e s a r e a p a r t of t he U p p e r 
Pro terozoic s t r uc tu r a l level of t h e S a x o - T h u r i n g i a n subzone of t h e 
He rcyn i an (Variscan) fold belt . T h e y a r e c o m p a r a b l e w i t h t h e M a r i á n ­
ske Lazne bas ic complex , w i t h t h e ophiol i tes a long t h e Cen t r a l S a -
xon ian L ineamen t , w i th the S t a r é Mes to ophio l i te bel t a n d the ophio l i te 
complex a t the b o r d e r of the Sowie G o ry Mts . All t he se ophio l i t e 
complexes could be formed in a m a r g i n a l sea e n v i r o n m e n t fol lowing 
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internal rift depressions inside the Saxo-Thuringian zone. Considerable 
thinning of the Earth's crust, formation of a new ocean floor and deep 
faults are the most characteristic features of these depressions. 

In the classical zoning of the Central 
European Hercynides. the Letovice crys­
talline complex belongs to the Saxo-Thu­
ringian zone which is bordered by Mol-
danubian zone in the S and by Central 
German Crystalline Rise in the N (Fig. 1). 
All these three zones together with the 
Rheno-Hercynian zone are pinched toget­
her in the Moravian-Silesian fault zone 
(lineament) which may represent an im­
portant deep fault along the continental 
margin active in the Cadomian and Her-
cynian geotectonic cycles. 

The tectonic development of the Saxo-
Thuringian zone seems to be clearer from 
the time of the Hercynian than of the Ca­
domian geotectonic cycle. Paleozoic sedi­
ments unconformably cover the Protero­
zoic basement with geosynclinal sediments 
and volcanics (Barrandian basin). If meta­
morphosed they still differ quite dis­
tinctly from all Proterozoic sediments and 
volcanics in other parts of the Saxo-Thu­
ringian zone (Erzgebirge). The Paleozoic 
formations do not contain any real ophio­
lites. 

However, many metamorphosed basic and 
ultrabasic rocks can be found in the Pre-
Hercynian structural level. Some of them 
are considered to be members of the classi­
cal ophiolite suite e. g. basic and ultrabasic 
rocks of the Mariánské Lázné complex. Le­
tovice complex. Staré Mesto complex (Mí-
saŕ et al.. in press), other belong to the 
Upper Proterozoic volcano­sedimentary 
formation with spilites. Geosynclinal spi­

lites together with graywackes and lami­

nated shales, form a substantial part of 
the Central Bohemian Region (Fig. 1). The 
Upper Proterozoic age of some meta­

morphosed basic volcanics is documented 
by K Ar isotope data in hornblende from 
the Mariánské Lázné complex (Gottstein, 
1970). C. D. Werner (1981) mentions a 
transgression of Vendian conglomerates 
over metaophiolite in the area of the Sa­

xonian granulite Mts. 
During the past decade increased atten­

tion has been devoted to ophiolite comple­

xes present in the continental crust. Classic 
ophiolites defined by G. Steinman (1927) 
commonly occur in alpine orogenic belts. 
Their age is mostly Jurassic to Cretaceous. 
Some older ophiolites were described in 
Hercynian belts e. g. the Ural or Tchien­

Shan Mts., or in the Caledonian belts in 
Scotland, Norway. New Foundland. Mon­

golia etc. Pre­Cambrian ophiolites are re­

latively rare. There were described in the 
Panafrican orogenic belt by R. Black 
(1980) or in the Bajkal orogenic belt by 
N. L. Dobretsov (1982). The sequence of 
ultrabasic and basic metamorphosed rocks 
from the Cadomian basement of the Ar­

moric massif could also be regarded as 
Pre­Cambrian metaophiolites. 

Field relations of the Letovice crystalline 
complex 

The Letovice crystalline complex is lo­

cated at the most eastern part of the 
Saxo­Thuringian zone where this ap­

proaches the Moravian­Silesian fault zone. 
The complex consists of mica schists, 
gneisses. metaquartzites (metalydites). 
amphibolites. metagabbros and meta­

morphosed ultrabasic rocks. The basic and 
ultrabasic rocks of the Letovice complex 
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are a par t of the Moravian-Silesian ophio­
lite belt (Mísaŕ, 1979). Metasediments re ­

present of about 30 per cent, amphiboli tes 
30 per cent, metagabbros 30 per cent and 
ultramafic rocks about 10 per cent of the 
Letovice complex. 

Z. Roth (1941) supposed the Letovice 
complex to be a large laccolith which had 
undergone gravi ty differentiation in situ. 
Diabases form the margin of the complex 
and ultramafic rocks the centre. J. Svo­

boda and V. Zoubek (1950) t r ied to com­

pare the metabas i te of the Letovice com­

plex with the Upper Proterozoic spilites 
in the Barrandian area. The ultramafic 
bodies, amphiboli tes and mica schists 
have t he same s t ruc tura l history. 

Recently. D. R. Bowes et al. (1978, 1980) 
described t he polyphase deformation of 
the Letovice amphiboli tes with dominant 
F : ! folds. Although the Letovice crystall ine 
complex and the Moravian complex are 
in tectonic contact, they still have a com­

parable s t ructura l imprint for at least 
pa r t of their history (Bowes et al., 1980). 

Although the Letovice crystall ine com­

plex is overlain by a cover of Permian 
and Upper Cretaceous sediments, its amphi ­

bolites and ul t rabasic rocks can be fol­

lowed fur ther to the NW to Svitavy using 
the gravimetry . Here, an ul t rabasic body 
wi th dimension of about 10X0.5 km has 
been found by drilling. 

The fundamenta l megas t ruc tures of the 

Fig 2 Structural scheme of the Letovice crystalline complex. 1 — Permian sedi­
ments of the Boskovice furrow, 2 — Moravian metamorphic complex. 3 — mica 
schists and gneisses, 4 ­ amphibolites, 5 ­ ultrabasic rocks, 6 ­ megastructures 
as indicated by magnetic and gravity anomalies, 7 — mylonites 
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Letovice unit consists of two main syn-
forms (Fig. 2): first is called the L e ­
t o v i c e s y n f o r m ( = L - s y n f o r m ) , 
the second, .the R o u b a n i n a s y n f o r m 
( = R - s y n f o r m). The L-synform repre­
sents the leading megastructures of the 
Letovice complex exposed. To the west it 
joints the brachyanticlinal closure of the 
Moravian mica schist zone. The L-synform 
also closes near the deep fault zone of the 
Boskovice furrow. The internal dominat­
ing fold structures of the L-synform coin­
cides perfectly with the corresponding 
dominating structures described in detail 
at the Bohuňov locality by D. R. Bowes 
et al. (1978). 

The L­synform is separated from the 
R­synform by a narrow crest consisting of 
mica schists and quartzitic schists. Some 
NW—SE faults and mylonite belts also 
follow the boundary between both syn­

forms. 
The R­synform may be considered as 

a marginal structure of a large scale syn­

form formed of Upper Proterozoic flysch­

like sediments and basic volcanics (Fig. 2). 

ANTIGORITE 

CAR80MATE, SPIHfiS, 
PYKOXCNCS 

LIZARDITC +CUHOCHRYSOTIL£ 

Both rocks types, together with ultrabasic 
rocks and gabbros, are the main consti­

tuents of the R­synform. 

Petrology of the Letovice crystalline 
complex 

The petrological description of the rocks 
is mostly concerned with metamorphosed 
basic and ultrabasic rocks of the Letovice 
crystalline complex. 

U l t r a b a s i c r o c k s of several se­

parated allochthonous bodies are situated 
at the boundaries between amphibolite 
and mica schists or are completely sur­

rounded by amphibolites. The ultrabasic 
bodies are lenticular or slab­like with de­

veloped reaction zones at the contact with 
the country rocks. The largest exposed 
ultrabasic body is 1 km X 0,6 km in size. 

There are.some differences between the 
ultramafic rocks of the L­ and R­synformr,. 
The ultrabasic rocks of the L­synform are 
mostly serpentinites and strongly serpen­

tinized peridotites. always with abundant 
spinel. The ultrabasic rocks of the R­syn­

form are serpentinized peridotites. plagio­

clase peridotites and pyroxenites. The dif­

ference between two types of ultrabasic 
rocks may be also followed in the content 
and character of serpentine minerals 
(Fig. 3). 

Some significant geochemical differences 
are observed between ultrabasic rocks of 
the R­ and L­synforms. The concentration 
of alumina, calcium, titanium and vana­

dium is higher in the ultrabasic rocks of 

Fig. 3. Mineral content of Letovice 
ultrabasic rocks in a triangle anti­
gorite — carbonate + spinel + pyro­
xene — lizardite ­f­ clinochrysotile. 
Mineral identification by differential 
thermal analyses­weight %. 1 — 
L­synform utrabasic rocks, 2 — 
R­synform ultrabasic rocks 



11! Mineralia slov., 16, 1984 

the R-synform. This is mostly due to the 
presence of olivine cumulates and of py­
roxene crystals in these rocks. The 
FeOtot MgO ratio is also different for the 
two rock groups. 

According to the penological and che­
mical character of the ultrabasic rocks of 
the L-synform these rocks are very similar 
to the lower ultrabasic rocks of any classi­
cal ophiolite suite. On the other hand, the 
ultrabasic rocks of the R-synform are re­
miniscent of cumulate ultrabasic rocks. 

M e t a g a b b r o s can be found in both 
synforms of the Letovice crystalline 
complex. However, they are more common 
in the R-synform where separate gabbroic 
bands (differing in composition and 
structures) can be mapped inside a larger 
gabbro body. From the geological and pe­
nological point of view, the gabbro com­
plex of the R-synform is Strongly re­
sembled of the layered gabbro complex of 
a typical ophiolite suite. 

In spite of strong deformation the 
hornblende gabbro of the R-synform. it 
still contains visible relics of primary tex­
ture with larger crystals of hornblende 
and plagioclase. 

The lowest members of the layered 
gabbro complex may be correlated with 
some horizons of the layered ultrabasic 
zone of the classical ophiolite sequence. 
This is reflected in the presence of cumu­
late olivine gabbro, troctolite and plagio-
clase-bearing peridotite and or bands of 
dunite that are extremely rich in magne­
sium. The cumulate texture of these rocks 
with oval olivine and interstitial plagiocla­
se and pyroxene is further evidence for 
this assumption. A peculiar rock type of 
the layered gabbro complex of the R-syn­
form is "vesicular'' peridotite in which 
lenses or spheres in the serpentine matrix 
are filled with talc. Geologicaly "vesicular" 
peridotite alternates in bands with pyro-
xenite. 

A thin d y k e of f i n e - g r a i n e d 
d i a b a s was found at only one place in 
the R-synform. 

Metagabbros also occur in the L-syn­
form. Here, they are very strongly 
sheared and metamorphosed under amphi-
bolite metamorphic facies. The primary 
rock was very coarse-grained hornblende 
gabbro. Unfortunately, the relationship of 
gabbro to massive amphibolite in the 
L-synform is not sufficiently clear. Howe­
ver. D. R. Bowes et al. (1980) have des­
cribed a fine-grained, basic dyke in 
coarse-grained metagabbro with a relic 
texture indicative of a plutonic origin. 

Major and trace element chemistry were 
discussed in detail in the paper by E. Je-
linek et al. (1984). Generally, the chemical 
criteria help to distinguish the gabbros of 
the R-synform from the gabbro of the 
L-synform. The L-synform gabbro has 
higher contents of Si, Fe. Na + K. and Ti 
compared with all types of gabbros of the 
R-synform. The chemistry of olivine gabbro 
is closely related to the chemistry of ultra-
basic rocks of the R-synform (Fig. 4). cha­
racterized by a lower content of alkalines 
and lower Fe Mg ratio compared with horn­
blende metagabbros. The enrichment of the 
olivine gabbro in Ni and Cr corresponds to 
a high degree with the higher content of 
these elements in ultramafic rocks of the 
R-synform. 

A m p h i b o 1 i t e s are the most typical 
rocks of the Letovice crystalline complex. 
They form a substantial part of the L-syn­
form. The lithology of the amphibolite 
bands is rather complex. Massive, fine 
grained, laminated and banded amphibo-
lites can be distinguished. The amphibolite 
also differ in mineral assemblage. The 
most common amphibolites contain green 
hornblende and plagioclase. Others are 
richer in quartz, garnet, zoisite or epidote. 
Well-banded amphibolites and garnet 
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amphibolites represent good marke r hor i ­
zons in the nor th-wes tern part of the 
L-synform. 

The tex ture and metamorphic grade of 
amphiboli tes in both synforms seems to 
be different. Massive, fine-grained amphi ­
bolites and well-banded amphiboli tes and 
garnet amphibolites do not occur in the 
R-synform. Strongly sheared and me ta ­
morphosed gabbro wi th some relics of p r i ­
mary t ex ture is also typical for the 
L-synform. Amphiboli tes of the R-synform 
are very fine-grained and finely laminated. 
Plagioclase and green hornblende classify 

these rocks as common amphibolites. The 
common amphiboli tes of both synforms 
seem general ly to be identical. However, 
a small difference can be found in the 
magnesium content, which is higher in the 
amphiboli tes of the R-synform. 

Garnet-epidote-zoisi te amphiboli tes as a 
special var ie ty of amphiboli tes of the 
L-synform are slightly enriched in Al, Ca 
and Mg and impoverished in alkalies, t i ­
t an ium and chromium. 

B a s i c d y k e s a re not very common 
elements in the amphiboli tes of ei ther 
synform. In the R-synform at only one 
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Fig. 4. Plot of Si02 versus 100 FeO">V(FeO"» + MgO) — Wt %. Rocks of the L­syn­
form: 1 — ultramafic rock, 2 — gabbro, 3 — amphibolite, 4 — garnet (+zoisite) 
amphibolite, 5 — basic dyke. Rocks of the R­synform: 6 — ultramafic rock 7 — 
olivine gabbro, 8 — hornblende gabbro, 9 — amphibolite, 10 — metadolerite. Others: 
11 — ophiolite suite of Central Saxonian lineament according to C. D Werner 
(1981). The field for ultramafic and mafic cumulates after R. C. Coleman (1977) 
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place, a small dyke has been found inside 
a layered metagabbro complex. The rock 
is fine to medium-grained with typical 
ophitic texture. Hornblende and plagiocla­
se are the two main components. The che­
mistry of this rock (diabase) exhibits a 
marked contrast to all the gabbros and 
amphibolites described. The rock is extre­
mely rich in Ti and Fe and very poor in 
Ni and Cr. 

A thin basic dyke younger than the key 
fold structure F3 was also found in meta­
gabbros in the south-eastern part of the 
L-synform (Bowes et al., 1980). The dyke 
rock is black, very fine-grained and con­
sists of hornblende and plagioclase. The 
preserved texture is microgabbroic. 

Mostly monomineral rocks found at con­
tacts between ultrabasic rocks and country 
rocks can be simply described as actinoli-
tites, tremolitites, talc schists etc. A "band"' 
found in the serpentine body at Letovice is 
rather strange and consists of chlorite and 
chlorite +vermiculite. probably replacing 
the primary mineral assemblage of pyro-
xenite. 

Geochemistry 

The results of geochemical research on 
basic and ultrabasic rocks of the Letovice 
crystalline unit may help to determine if 
these rocks are comparable with some 
members of the classical ophiolite sequen­
ce. In addition, the geochemical character 
of the rocks is a good base for discussion 
of the geotectonic environment in which 
these rocks originated. There are various 
methods and plots for expression of the 
chemical character of rocks. Some diag-
grams generally used for ophiolites are 
discussed in this chapter. 

The lower ultrabasic members of the 
classical ophiolite sequence are represented 
by the ultrabasic rocks of the L-synform. 
Their magnesium content is higher than 

in the ultrabasic rocks of the R-synform 
(Fig. 4). The cumulate phase of the ophio­
lite layered complex is represented by 
ultrabasic rocks and gabbro of the R-syn­
form. The major element chemistry and 
abundance of trace elements (Ti, V, Ni, Cr) 
show a systematic variation with the 
degree of differentiation: the Ni and Cr 
contents decrease, whereas the Ti and 
V contents increase with increasing Fe Mg 
ratio (Fig. 6). Similar differences between 
lower and cumulate ultrabasic rocks are 
clearly demonstrated by the AFM plot 
(Fig. 7). 

The chemistry of the upper members of 
the ophiolite sequence yields more infor­
mation than that of the lower ones. 
The Si02 versus FeOlo,/MgO plot and 
also the plot of SÍO2 versus Cr (Miyashiro, 
1975) indicate that all the metabasic rocks 
(amphibolites and metagabbros) are tholei-
itic (Fig. 5). 

It seems to be more difficult to interpret 
the results of the chemistry of ophiolite 
complexes in terms of their tectonomag-
matic and geotectonic position, especially 
when the type of volcanism is concerned. 
Most of the discrimination plots are con­
structed on the basis of data from recent 
volcanic regions. The reliability of these 
methods when applied to rocks regionally 
metamorphosed has, however, not been 
verified. 

The chromium, nickel and vanadium 
contents and Fe Mg ratio of metabasic 
rocks of the L- and R-synform correspond 
to the average contents of these compo­
nents in ocean floor basalts (Fig. 6). The 
Cr and Ti content distinguishes fields of 
lower ultrabasic rocks of the L-synform 
(extremely depleted in Ti) and the field 
of the R-synform ultrabasic rocks belonging 
to the lower part of the cumulate complex. 
The metagabbros of the R-synform are 
very similar to cumulate types, whereas 
the gabbros of the L-synform differ 
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a much higher content of from t hem in 
t i tanium. 

Correlat ion of the Letovice basic and 
ultrabasic rocks with corresponding rocks 
of some classical ophiolite sequences (Pin­

dos­Greece, Troodos­Cyprus, Bay of 
Is land­New Foundland, or Sarmiento­Chi­

le) reveals similar differentiation t rends in 
the AFM diagram (Fig. 7). The position of 

the ultrabasic rocks of the L­synform in 
the diagram with tha t of t he ultrabasic 
rocks from New Foundland, Oman and 
Papua . The gabbros of the L­synform (the 
cumula te type) are also in a good agre­

ement with the gabbros of these ophiolite 
complexes. Gabbros of the L­synform may 
correspond to upper gabbros of the Pindos 
ophiolite suite or to volcanic rocks of the 
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Papua and Oman ophiolites. 
The general differentiation t rend of the 

Letovice metaophiolites and of Pindos, 
Bay of Island and Sarmiento ophiolites 
expressed by relationship between the So­

lidification Index (SI) and the Ti CrxNi 
rat io is shown in Fig. 8. Differentiation 
t rends for the basic and ultrabasic rocks 
of the R­synform of the Letovice crystal­

line complex are comparable with t he 
t rends of the Pindos ophiolite suite. On 
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Fig. 6. Ni, Cr and V contents versus 
FeO tot, MgO ratio plots of different rocks of 
the Letovice crystalline complex. Fields of 
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the other hand, the gabbros as well as 
amphiboli tes of the L­synform follow the 
t rend of Bay of Island and Sarmiento 
ophiolites. 

The geochemical data for the Letovice 
metaophioli tes are identical with the cor­

responding data for the Pindos, Troodos, 
Bay of Island and Papua ophiolites. Some 
similarities have been found also between 
the Letovice metaophioli te and Sarmiento 
ophiolite complexes in which not all the 
members of the typical ocean l i thosphere 
occur (ultrabasic members are missing — 
Saunders et al.. 1979). 

Although the major and t race elements 
of the Letovice metaophioli te do not 
unequivocally determine their geotectonic 
position, they support the idea of a mar ­

ginal sea basin or ocean floor environment 
for the origin of the Letovice metaophio­

lites. 

Regional geological aspects 

The Letovice metaophioli te complex be­

longs to the Saxo­Thur ingian zone of 
Central European Hercynides. In the Bo­

hemian Massif, this zone is characterized 
by a th inner continental crust, as related 
to the Moldanubian zone and by the oc­

currence of Cadomian geosynclinal sedi­

ments and volcanics in larger, but nar row 
internal t roughs. The Cambr ium and. if it 
missing, the lower Ordovician sediments 
cover the folded Cadomian basement. 

The morphological and s t ruc tura l subdi­

vision of the Saxo­Thur ingian zone and 
the deep fault zones strongly control the 
position of the metaophiol i te complexes. 
The Letovice metaphioli te complex is lo­

cated in the margina l area of the Central 
Bohemian region and closes at the Mo­

ravian­Silesian fault zone (Fig. 1). 
Corresponding metaophioli te complex 

has been described by J. Tonika (1971) and 
in this sense also in terpreted by Z. Misar 
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Fig. 7. Letovice metaophiolites in A-F-M plot as compared with trends of other 
ophiolite complexes [see corresponding data in Alleman and Peters (1972) Coleman 
(1977), Davis (1971), Montigny et al. (1973), Norman and Strong (1975), Saunders 
et al. (1979), and Suen et al. (1979)], Rocks of the L-synform: 1 — ultramafic rock 
2 — gabbro, 3 — amphibolite, 4 — garnet amphibolite, 5 — basic dyke. Rocks of 
the R-synform: 6 — ultramafic rock, 7 — olivine gabbro, 8 — hornblende gabbro 
9 — amphibolite, 10 — metadolerite 
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et al. (in press) from the vicinity of Ma­
riánské Lázné in Western Bohemia. The 
basic volcanics converted into many types 
of amphibolites (with garnet at some pla­
ces) alternate with metagabbros. Along the 
central NE deep fault a larger ultrabasic 
body was emplaced. Nearly all members 
of the classical ophiolite suite are present 
in the Mariánské Lázné ophiolite complex, 
except probably of cumulate ophiolite 
complex. Geochemically the rocks of the 
Mariánské Lázné metaophiolite complex 
represent the metamorphic products of 
tholeiites and ocean floor basalts. 

Upper Riphean ophiolite association of 
the Central Saxonian Lineament zone is 
made up of serpentinized dunites and 
peridotites. pyroxenites, several types of 
gabbros. amphibolites and less meta­
morphosed mafic and intermediate vol­
canics. There are sufficient geochemical 
data for correlation with the metaophioli­
tes of the Letovice crystalline complex 
(Werner, 1981). 
The ultrabasic rocks of the L-synform of 
the Letovice complex and the ultrabasic 
rocks of the Central Saxonian Lineament 
zone are practically identical: both cor­
respond to the depleted mantle. C. D. Wer­
ner (1981) does not mention the cumulate 
ophiolite zone. However, Werner's analysed 
gabbros correspond to some extent with 
the cumulate gabbro of the R-synform 
(Fig. 4). The Saxonian metaophiolites are 
interpreted as ophiolite nappes with the 
homeland region along the Central Saxo­
nian Lineament zone. They are unconfor-
mably overlain by sediments with basal 
conglomerates of Vendian age and by Pa­
leozoic sediments. 

A nearly complete ophiolite suite has 
been found at the margin of the faulted 
Sowie Góry Mts. (Maciewski. 1973). 
Abundant ultrabasic rocks are probably 
of two types (lower ultrabasic rocks and 
cumulate ultrabasic rocks with some con­

centration of chromite). The gabbros pre­
sent are very probably also of two types. 
The gabbros at Nowa Ruda are closely 
connected with troctolite (classical locality 
of this rock) and olivine gabbro and 
obviously represent the rock of the cu­
mulate zone. Another type of gabbro 
transgressive to ultrabasic rocks belongs 
to the upper gabbro zone of the complete 
ophiolite sequence. Basic volcanics are 
transformed into amphibolites. A sheeted 
dyke complex may be also present (Ma-
jerowitz, 1979; Narebski et al.. 1982). 

A metaophiolite complex, probably of 
Upper Proterozoic age, is also situated 
along the NNE—SSW contact between the 
Saxo-Thuringian and Moravo-Silesian re­
gions (Mísaŕ, 1979). The amphibolites re­

present metamorphosed mafic volcanic 
and strongly sheared gabbros. The banded 
harzburgite with pyroxenite layers (Mísaŕ, 
1966) and ihodingite are perhaps lower 
ultrabasic rocks — tectonites of mantle 
peridotites. 

The described metaophiolite complexes 
of the Saxo­Thuringian zone of the Bo­

hemian Massif are common in their struc­

tural position. They follow marginal zones 
of geosynclinal troughs and/or deep fault 
zones along the contact between troughs 
and internal elevations. The metaophiolite 
suite of dismembered type with a cumu­

late gabbro­peridotite zone is found only 
where the strike­slip deep fault zone inside 
the Saxo­Thuringian zone approaches the 
Moravian Silesian fault zone. The places 
may represent t r i p l e j u n c t i o n s 
from the time of the Cadomian geotectonic 
CyCle — the Letovice ophiolite junction 
and the Sowie Góry Mts. junction. 

The metaophiolite complexes of the 
Saxo­Thuringian zone also have some 
time and genetic relations to the abun­

dant g e o s y n c l i n a l b a s i c v o l c a ­

n i s m. The most representative of them 
are spilites and diabases of the Central 
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Bohemian region (Fig. 1). F. Fiala (1977) 
characterized the volcanics westerly of 
Prague as ocean floor basalts and those 
farther to the S of Prague as volcanics 
originated from calc­alkaline magma of 
the orogenic belt along the continental 
margin or an island arc. The metavolcanics 
(greenschists and amphibolites) of the Cen­

tral Bohemian region (synclinorium) cor­

respond to abyssal tholeiites described by 
M. Opletal et al. (1980). 

All volcanic rocks of the Central Bohe­

mian region alternate with geosynclinal 
greywackes and laminated pelites. These 
types of sediments with volcanic rocks are 
typical for marginal (back arc) basins or 
for basins between the outer and inner 
arcs (Mitchell and Garson. 1981). Some 
similarities may also be found in sedimen­

tation and volcanic processes in a marginal 
sea of the Sarmiento type (Tarney­Dalziel 
and Wit, 1976). 

Before passing the stage of compression, 
the marginal basin floor was influenced by 
crustal thinning, rifting, basic volcanism 
inside and island arc volcanism along the 
basin margins. All these processes may 
lead to formation of a new oceanic floor 
in the marginal sea. 

The general character of the Saxo­Thur­

ingian zone as a region that is strongly 
morphologically a structurally differentia­

ted margin sea of Upper Proterozoic age 
seem also to be documented by new in­

vestigations of P. Jakes et al. (1979) and 
J. Cháb et al. (1982). They concluded that 
the clasts in Proterozoic greywackes are 
largely derived from islad arc volcanic 
rocks and calc­alkaline volcanic rocks of 
continental margin but very rarely from 
ocean floor tholeiites. This paleogeographi­

cal scheme indicates that the ophiolite 
complexes of the Saxo­Thuringian zone 
were emplaced along deep faults (line­

aments) inside the Saxo­Thuringian mar­

ginal sea and/or along its margins, espe­

cially where a triple junction can be as­

sumed. 
The sedimentary and volcanic rocks of 

the Saxo­Thuringian zone were affected 
by Cadomian metamorphism. The meta­

morphic mineral assemblage of the Leto­

vice metaophiolite complex originated 
under conditions with a temperature of 
about 400—600 °C and a pressure of about 
2—5 kb. These conditions do not exceed 
the limits of Cadomian metamorphism 
gived by J. Cháb and M. Suk (1977). Ge­

nerally, the intensity of Cadomian regio­

nal metamorphism of rocks of the Saxo­

Thuringian zone is not uniform. This is also 
true for the metamorphic grade of the Le­

tovice crystalline complex. The rocks of 
the L­synform belong to the amphibolite 
facies (with garnet) whereas the rocks of 
the R­synform were metamorphosed under 
the conditions of green schists facies. This 
also seems to be very important if com­

plex nappe tectonics is accepted for the 
Letovice crystalline unit. 

Conclusions 

The basic and ultrabasic rocks of the 
Letovice crystalline complex are considered 
to be members of dismembered ophiolites 
metamorphosed in amphibolite and green 
schist facies. Ultrabasic members most 
probably represent ultrabasic rocks "tec­

tonites" in the L­synform and cumulate 
ultrabasic rocks in the R­synform. Meta­

gabbros and metavolcanics (amphibolites) 
generally correspond to the rocks of the 
layered gabbro­peridotite zone and of the 
volcanics as seen in all classical ophiolite 
sections. 

Paleotectonic analyses and general geo­

chemical data allow interpretation of the 
Letovice metaophiolites as part of the 
Saxo­Thuringian zone developed as a 
complex, in strongly differentiated margi­

nal sea. 
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The geotectonic position of the Letovice 
metaophiol i te and other corresponding op­
hiolite complexes (Mariánské Lázné, Sa­
xony area. S taré Mesto zone. Sowie Gory 
Mts.) is very probably controlled by deep 
faults (rifts) inside the Saxo-Thuringian 
zone and or by the marginal faults espe­
cially when they approach the Moravian-
Silesian fault zone. The metaophioli te 
complexes a re in some way related to basic 
volcanic activity and greywacky sedimen­
tat ion present (e. g. Bar randian Upper 
Proterozoic etc.) in the Saxo-Thuringian 
zone during the Cadomian geotectonic 
cvcle. 
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model 

Rozdelené metaofiolity letovického krystalinika ve stavbe 
sasko­durynské zóny Českého masívu 

ZDENEK MI'SAR — EMIL JELÍNEK — MAGDALÉNA PACESOVA 

Nová geologická a geochemická data byla 
shromáždéna z krystalinika v okolí Letovic. 
V krystaliniku se nacházejí spodní ultraba­
zické horniny (tektonity), horniny kumulá­
tového komplexu, bázické vulkanity a velmi 
sporadicky i horniny žilného typu. Všechny 
tyto horniny lze považovat za metamorfo­
vané členy rozdeleného klasického ofiolito­

vého komplexu. Stupeň regionálni premeny 
zasahuje z facie zelených bridlíc do facie 
amfibolitové v závislosti na pozici téchto 
hornin v základních megastrukturách letovic­
kého krystalinika. Geologické, petrografické 
i geochemické znaky i diferenciační trend 
bázických a ultrabazických hornin letovické­
ho krystalinika odpovídají ofiolitovým kom­
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plexúm napr. lokalít Pindos, Bay of Island. 
Troodos. Oman, Papua a dalších. 

Geotektonicky svrchnoproterozoické leto-
vické metaofiolity jsou součástí svrchnopro-
terozoického strukturního pátra sasko-dury-
nynské zóny stŕednoevropských hercynid (va­
riscid). Jsou dobre srovnatelné s horninami 
mariánsko-lázeňského komplexu, s ofiolito­
vým komplexem centrálního saského linea­
mentu. s metabazity a ultrametabazity staro­
mestského svorového pásma a také s ofiolity 
V lemu kry Sovích hor. Všechny zmĺnéné 

ofiolitové komplexy patrné vznikaly v geo­
tektonickém prostredí okrajového more 
sasko­durynské zóny zvlášté v místech hlu­
binných zlomú sledujících okraje vnitŕních 
depresí a elevaci. Pro okrajová more a vni­
tŕní deprese jsou vedie hlubinných zlomú 
charakteristické znaky jako ztenčování zem­
ské kúry a v konečném obrazu vytváŕení 
nové oceánske kúry. Tím se svrchno­
proterozoické štruktúrni patro sasko­duryn­
ské zóny od paleozoického pátra téze zóny 
velmi zŕetelné odlišuje. 


