
relationsh ips of these Moldanubian events with the Cadomian calc-alka l ine batho­
l iths (Thaya, Brno batholiths) within the Moravian un its . 
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Fig .  2 :  Variation d iagrams of Moldanubian orthogneisses showing evolution trends 
of Moldanubian orthogneisses : 
Left s ide :  Major elements factorization d ia gram after BATCH ELOR & 
BOWDEN ( 1 98 5 ) .  
Rigth s ide: Trace element d iagram after PEARCE et a l .  ( 1 984) . Both d iagrams 
basical ly display the pre-plate col l isional (Dobra/Spitz gneisses) vs. the 
syn-co l lis ional to late orogenic trend of the Weiterndorf gneiss. Legend : 
Circles : Sp itz g neiss; fi l led squares : Weiterndorf gneiss; fil led c i rcles : 
melanocratic Dobra gneiss. 

BATCHELOR, R.A. ,  BOWDEN, P. ( 1 985): Petrogenetic interpretation of granitoid rock series using 
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PEARCE, J .A. ,  HARRIS, N .B.W., TINDLE, A.G.  ( 1 984) : Trace element discrimination diagrams for 
the tectonic interpretation of granitic rocks. - J. Petrol . ,  �. 956 - 983. 

STRUCTURE AND KINEMATICS OF MOLDANUBIAN UNITS WITHIN THE SOUTH­
EASTERN BOHEMIAN MASSIF: EVIDENCE FOR THE EMPLACEMENT OF DEEP­
CRUSTAL NAPPES 

NEUBAUER, F. 

Department of Geology and Paleontology, University, Hellbrunner Str. 34, A-5020 Salzburg, Austria 

The Moldanubian units of the southeastern Bohemian Massif include a pi le of 
Variscan nappes which formed within h igh- and medium-grade metamorphic condi­
tions . An  eva luation of presently used definitions, the strict appl ication of a 
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balancable stratigraphy and new field evidence argue for a new d istinction of major 
tectonic un its and tectonostratigraphy, respectively.  From hangingwal l  to the foot­
wall the section includes : ( 1 )  the Dunkelstein-St. Leonhard-Blumau nappe with 
granu l ite and granet peridotite forming kl ippens; (2) the Rosenburg nappe with 
partly migmatitic m icaschists; (3) the Gföhl  nappe with the Gföhl  gneiss s. str. and 
ultramafic bodies . The units ( 1 ) to (3) are interpreted to form the upper plate . The 
lower plate includes (4) the Raabs nappe which is l ikely related to the Rehberg­
Buschandelwand zone, all including much amphibolite of uncertain ,  in part l ikely of 
ophiol itic orig in ;  (5) the Bunte Serie with predominantly supracrustal rocks; and , 
f inal ly, (6 )  the Montonous Serie with migmatitic paragneiss . Monotonous and Bunte 
Series are affected by the intrusions of the Weinsberg/Rastenberg plutons . 

An  apparent inverted metamorphic section with the Gföhl granu l ite nappe at the top 
and the Bunte Serie and Monotonous Serie with h igher amphibo l ite facies condi­
tions at the base of Moldanubian un its together with tecton ically emplaced mantle 
rocks at the base of the Gföhl nappe s .str. ind icate the presence of a plate 
boundary at the base of the Gföhl nappe. The general structure of the Moldanubian 
units is that of forward d ipp ing upper-plate duplex which l ies on the eastern front of 
a l ikewise forward d ipping upper margin of a lower p late flake, the latter represen­
ted by the Montonous Serie. 

Detailed structural and microfabric studies reveal that high-grade metamorphism is 
synkinematic with pervasive ductile deformation through the entire nappe pi le.  
Although noncoaxial fabrics with shear sense ind icators top to the NNE along NNE­
trending mineral l ineations (D 1 )  are often observed in outcrop-scale structures 
crystal lographically preferred quartz and calcite c-axis patterns are completely 
annealed in  lower portions of the section, or display coaxia l  fabrics formed dur ing 
a later extensional stage within the Gföhl gneiss and granul ites.  Basically, top to the 
NNE shear is interpreted to have resu lted in  the formation of the nappe p i le .  The 
western portion of the section is largely mod ified by a succession of at least three 
large-scale fold ing phases (D2 - D4) which formed synchronously with f inal 
emplacement of the Moldanubian nappe pi le on the Moravian un its . The D4 folds 
with S-trending large-scale domes and open synforms are associated with the 
dextra l ,  N E-trending d uctile shear zone along the southern margin of the Ostrong  
dome which exposes the Monotonous Serie. These D4 structures are interpreted to 
have resulted from E-W shortening by blocking of shortening on a steep NNE­
trend ing dextral stretching fault with in  the Moravian foreland . Dome formation 
argues for b l ind (d ucti le?)  thrust faults at the depth . 

General relationships to the NNE-trending Moldanubian front with the Moravian 
units as weil as fold vergence during D1 and D3 ind icate nappe stacking and crustal 
shortening along a dextra l ly transpressive margin .  

The Weinsberg gran ite intruded within  similar strain  condit ions. A flat- ly ing 
magmatic foliation and a general ly NNE-trending magmatic l ineation (D5) is 
preserved with in eastern portions of the granite . In the Moldanubian un its to the 
east of the pluton a relatively regular pattern of radial granite dykes has been 
observed which resulted from similar stress cond itions . The western portion of the 
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Weinsberg p luton is overprinted by a solid-state deformation which formed synchro­
nously with NW-SE extensional structures (D6) to the east of the pluton .  These low 
angle normal faults largely affected the former thrust contacts . Another set of 
local ized flat- lying semid ucti le shear zones (D7) with general top to the N d isplace­
ment with in southern Moldanubian units transsects gran itic dykes . lt is most l ikely 
independent from D6 and is interpreted to result from N-S stretch ing of the Molda­
nubian nappe pi le ,  or is associated with final top to the NNE d isplacement along the 
Moldanubian front. 

S inistra l shear along NE-trending fault zones l ike the Vitis and Diendorf fault zones 
(D8) a re of late Carbon iferous and Early Permian age because of the formation of 
step-over and transcurrent basins along the Diendorf fault. The NNE-trending 
unmetamorphic lamprophyric dykes which transsect Moldanubian un its l ikely 
synchronously intruded within similar stress conditions . 

General geometrical relationships of Moldanubian units to footwal l  tectonic units 
withi n  the Bohemian Massif argue for a continental indenter within the present 
Alp ine realm as the driving force which was responsible for the formation of trans­
pressive structures as expressed from D1 to DB within the southeastern Bohemian 
Massif. Avai lable geochronological data of metamorphism and associated d eforma­
tion as weil as  the formation of short- l iving, Visean foreland basin ind icate ( 1 ) that 
continent-continent col l is ion did not occur before Visean, and that this process was 
a relatively short process. This indenter resulted in NNE-d irected nappe stacking of 
continental margin sequences and final emplacement of these nappes o nto the 
Moravian foreland on which a transpressive foreland formed . 

SYN- AND POST-OROGENIC LAMPROPHYRE DYKE SYSTEMS IN THE SQUTH­
EASTERN BOHEMIAN MASSIF 

NEUBAUER, F . 1 , FRITZ, H .2 & DALLMEYER, R.D.3 

1 Department of Geology and Paleontology, University, Hellbrunner Str. 34, A-5020 Salzburg, 
Austria 
2 Dept. of Geology and Paleontology, University, Heinrichstr. 26, A-80 1 0 Graz, Austria 
3 Dept. of Geology, University of Georgia, Athens/GA 30 602, USA 

The southeastern Bohemian Massif is transsected by two generations of lampro­
phyric dykes . Dykes from the first generation include internal ly fol iated and meta­
morphic dykes which trend ESE. This generation is interpreted to result from syn­
orogenic emplacement of thrust sheets during final WNW-ESE shorten ing of the 
Variscan nappe complex . The majority of second generation dykes with unfol iated 
and unmetamorphic dykes follows a major NNE-trend ing zone ("Waldviertel dykes" ) .  
Emplacement of these dykes postdates Variscan deformation of the Bohemian 
Massif and is related to ongoing extension in  the Alpine-Carpathian belt because of 
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